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IMPORTANT SAFETY NOTICE 


Appropriate service methods and proper repair procedures are essential 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the individual doing the work. This Shop Manual provides general 
directions for accomplishing service and repair work with tested, effective 
techniques. Following them will help assure reliability. 


There are numerous variations in procedures, techniques, tools and parts 
for servicing vehicles, as well as іп the skill of the individual doing the work. 
This Manual cannot possibly anticipate all such variations and provide 
advice or cautions as to each. Accordingly, anyone who departs from the 
instructions provided in this Manual must first establish that he compro- 
mises neither his personal safety nor the vehicle integrity by his choice of 
methods, tools or parts. 


NOTES, CAUTIONS, AND WARNINGS 


As you read through the procedures, you will come across NOTES, 
CAUTIONS, and WARNINGS. Each one is there for a specific purpose. 
NOTES give you added information that will help you to complete a 
particular procedure. CAUTIONS are given to prevent you from making an 
error that couid damage the vehicle. WARNINGS remind you to be es- 
pecially careful in those areas where carelessness can cause personal 
injury. The following list contains some general WARNINGS that you 
should follow when you work on a vehicle. 


ө Always wear safety glasses for eye protection. 


€ Use safety stands whenever a procedure requires you to be under the vehicle with the 
vehicle jacked up. 


e Be sure that the ignition switch is always in the OFF position, unless otherwise 
required by the procedure. 


e Setthe parking brake when working on the vehicle. If you have an automatic transmis- 
sion, set itin PARK unless instructed otherwise for a specific operation. If you have a 
manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL (engine 
ON) unless instructed otherwise for a specific operation. Place wood blocks (4" x 4" or 
larger) to the front and rear surfaces of the tires to provide further restraint from 
inadvertent vehicle movement. 

€ Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


€ Keep yourself anc your clothing away from the moving parts, when the engine is 
running, especially the fan and drive belts. 


ө To prevent serious burns, avoid contact with hot metal parts such as the radiator, 
exhaust manifold, tail pipe, catalytic converter and muffler. 


e Do not smoke while working on the vehicle. 


Ф To avoid injury, always remove rings, watches, loose hanging jewelry, and loose 
clothing before beginning to work on a vehicle. Tie long hair securely behind the head. 


© Keep hands and other objects clear of the radiator fan blades. Electric cooling fans can 
start to operate at any time by an increase in underhood temperatures, even though 
the ignition is in the OFF position. Therefore, care should be taken to ensure that the 
electric cooling fan is completely disconnected when working under the hood. 


e Disconnect the negative battery ground cable before using any electric welding 
equipment. 


foreword... 


This 1991 Truck Shop Manuai has been prepared to provide information covering normal Body, Chassis and 
Electrical service repairs and maintenance for the 1991 Bronco, Econoline (E-150 through E-350), F-150 through 
F-350 and F-Super Duty Ford Trucks manufactured in North America. 


Engine and Pre-Delivery service repairs are covered in the 1991 Light Truck Engine Manual, the 1991 Engine/ 
Emissions Diagnosis Manual and the 1991 Truck Pre-Delivery Manual. 


This manual is divided intc Groups covering a general system. The basic part number for components covered 
in the Group is also included in parenthesis after the Group number. 


Example: Brakes Group 06 (2000) 
etl Y w — мя 
General System Covered Group Number Basic Part Number 
in Group for Brake System 
Components 


Some components covered within a Group do not have the same basic part number. In these cases, more than 
one basic part number will appear on the Group index. 


Example: Suspension Group 04 (3000 & 5000) 
Ee V — Ne a” 


General System Basic Part Basic Part 

Covered in Group Number for Number for 
Suspension Exhaust 
Components Components 


Within each Group, the information is further divided into smaller Sections. There is one Section for each 
component in the system, as well as a General Service Section in some Groups to cover procedures common to 
several Sections within the Group. In general, each Section contains the Description, Operation, Diagnosis and 
Testing, Removal and Installation and Disassembly and Assembly procedures for the component covered in the 
Section. Diagnosis Charts are also included in some Sections to help you systematically locate the correct 
problems encountered. In most cases, specifications are included at the end of each Section. 


To aid in locating specific items in this manual, use the Alphabetical Subject Index in the back of the manual, or 
the Group and Section Index on the following pages. 


As a further aid there is an index on the first page of each Group listing the Section title and Basic Part number for 
components covered within the Group. The first page of each Section contains an index to locate service 
operations covered in that Section. This Group-Section breakdown is also indicated in the page number located 
at the top of each page. 


Example: 11-02-21 = (Group) 11 — (Section) 02 — (Page) 21 


The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was 
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change 
specifications, design or testing procedures without notice and without incurring obligation. Any reference to 
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc. 
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time 
without notice. 


Ford Parts and Service Division 
Service Publications 
€1990 Ford Motor Company 


00-01-1 


GROUP 


COMPLETE VEHICLE О O 


SECTION TITLE PAGE SECTION TITLE PAGE 
HOISTING, JACKING AND TOWING............................. 00-02-1 NOISE, VIBRATION AND HARSHNESS 
IDENTIFICATION CODES........................................... 00-0 1-1 DIAGNOSIS cores E 00-04-1 
MAINTENANCE AND LUBRICATION............................. 00-03-1  ROADABILITY ........................................................... 00-05-1 
SECT ificati 
ION 00-01 Identification Codes 

SUBJECT PAGE SUBJECT PAGE 
GENERAL INFORMATION VEHICLE APPLICATION, ............................................. 00-0 1-1 

Build Date Stamp Locations .................................. .00-01-5 VEHICLE IDENTIFICATION NUMBER (VIN) 

Vehicle Data ......................................................... .00-01-5 COd685: uu NES 00-01-6 

Vehicle Identification Number (VIN)........................ 00-01-4 

Vehicle Safety Compliance Certification 

Label, u yuna ——— ———— EN 00-01-1 


VEHICLE APPLICATION 


E-150 Through E-350, F-150 Through F-350, F-Super 
Duty Series, and Bronco Vehicles 


GENERAL INFORMATION 


Vehicle Safety Compliance Certification Label 


The English Safety Compliance Certification Label is 
attached to the drivers door lock pillar. The French 
Safety Compliance Certification Label is attached to 
the door latch edge on the passenger's side door. The 
label contains the name of the manufacturer, the month 
and year of manufacture, the certification statement, 
and the Vehicle Identification Number. The label also 
contains Gross Vehicle Weight Ratings, Wheel and 
Tire data, and information codes for additional vehicle 
data. 


00-01-2 identification Codes 00-01-2 


GENERAL INFORMATION (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABELS 
COMPLETE VEHICLES 


(UNITED STATES) 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: 2/91 GVWR: 4900 LB/2222 KG 
FRONT GAWR: 2684 LB REAR GAWR: 3750 LB 
1217 KG 1700 KG 
P195/75R15SL P195/75R15SL 
15x6.0 JK 15x6.0 JK 
AT 35 PSI COLD AT 35 PSI COLD 


WITH 
TIRES 
RIMS 


WITH | 
TIRES | 
RIMS | 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE = ABOVE 


е 1FTBF15G5 КМА00000 


ТТТ 


EXTERIOR PAINT COLORS | 
we | ТҮРЕ сум | вору | TRANS | AXLE r I 


(QUEBEC) 


FABR. AUX E-U PAR LA FORD MOTOR CO. 
DATE: PNBV: 
PNBE AV: PNBE AR: 
AVEC 
«PNEUS» 


«JANTES» 


A X LB/PO' А FROID A (ІВ/Р0" А FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES V.A. EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 


жи 


ШІІІШІ | 


COULEUR N° COMM SPEC. 
EMPATT. | ТҮРЕ/РВУ | CARR | TRANSM. | PONT | BANDE | RESSORT 


NIV: 
TYPE: 


FOR VEHICLES MFD IN U SA FOR QUEBEC, CANADA. 


DECAL APPLIED TO Al 1 
CANADIAN BUILT UNITS AND 
ALL US A BUILT UNITS SOLD 

IN CANADA 


(CANADA) | 


| MFD. 8Y FORD MOTOR CO. OF CANADA LTD. 
DATE: GVWR: 

FRONT GAWR: REAR GAWR: 

WITH 

TIRES 

RIMS 


AT 


WITH 
TIRES 
RIMS 
| AT 


PSI COLO PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 


NS IN EFFECT ON THE DATE OF MANUFACTURE г ABOVE 


| EXTERIOR PAINT COLORS | 
; WB 1 ТҮРЕ GVW T BODY | TRANS | AXLE == ' 


MADE IN CANADA 


(QUEBEC) 


FABR. PAR FORD DU CANADA LIMITEE 
DATE: PNBV: 
PMBE AVANT: PNBE ARRIERE: 
AVEC 
«PNEUS» 


«JANTES» 


A X LB/PO' A FROID A (ВРО? A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES V.A. EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 


= 


COULEUR N COMM SPEC 
EMPATT | ТҮРЕ PBV Í CARR | TRANSM | PONT | BANDE | RESSORT 


MADE IN CANADA 


NIV: 
TYPE: 


FOR VEHICLES MFO. IN CANADA FOR QUEBEC, CANADA 


INCOMPLETE VEHICLES 


THE INCOMPLETE VEHICLE RATING OECAL IS INSTALLED ON THE DRIVER'S DOOR 
LOCK PILLAR IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL. 


INCOMPLETE VEHICLE MANUFACTURED BY 


GVWR: 3020 LB/1369 KG 


VEHICLE IDENTIFICATION NUMBER — 1FTBF25G5 КІ А00000 


48 DSO 
ТАРЕ ISPRING 2029 


EXTERIOR PAINT COLORS. 91 
BODY 
AB4 


WB 
133 


TYPE GVW 
F270 


TRANS 
F 


AXLE 


38 B 1991 


CY2666-J 


00-01-3 


identification Codes 


00-01-3 


GENERAL INFORMATION (Continued) 


еее © 9ooo ooo 


M RLW BY FORD MOTOR CO. IN U.S.A. 
@ DATE: 2/91 | NUSA | 


1506KG 


ММ: 
i TYPE: 


Name and Location of Manufacturer 
Date of Manufacture 


Front Gross Axle Weight Ratings in Pounds 
(LB) and Kilograms (KG) 


Front Tire Size 
Rim Size 
Front Tire Cold PSI 


Gross Vehicle Weight Rating in Pounds (LB) 
and Kilograms (KG) 


Rear Gross Axle Weight Rating in Pounds 
(LB) and Kilograms (KG) 


Rear Tire Size 
Rim Size 


Rear Tire Cold PSI 


GVWR: 6600 LB/2994 KG 


Р FRONT GAWR: 3320 LB 


| T 215/85R 16D 
„АТ 51 PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE 
SAFETY STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
1 DRE m 


(a) (b) 


| TYPE-GVW 
F251 


© 
(9 


ӘӘ 


WITH 1816K 
TIRES LT 215/85R 16D 
RIMS 


AT 58 PSI COLD 


(c) (d) (e) Pp (g) (h) 


Vehicle Identification Number 

(a) World Manufacturer Identifier 

(b) Brake System and Gross Vehicle 
Weight Rating (GVWR) Class for Ford 
completed Trucks and MPVs. For 
Buses and Incomplete Vehicles, the 
fourth digit determines the brake 
system (only). 

(c) Model or Line, Series, Chassis, Cab or 
Body Type 

(d) Engine Type 

(e) Check Digit 

(f) Model Year (Ford-Complete Trucks and 
MPVs) 

(g) Assembly Plant Code 

(n) Sequence Number 


— 


— 


Type Vehicle 


Exterior Paint Codes (two sets of figures 
designates a two-tone) 


Wheelbase in Inches 


REAR GAWR: 4004 LB 


Ex 
ІШ 


@ (9 (9 9 @ © © © 


& G 


SPRING 


2D29 
(a)(b)(cXd 


o 


WITH 
TIRES 


o 
RIMS | Ф 


) 


Model Code апа GVW 

Interior Trim, Seat and Body/Cab Type 
Transmission Code 

Rear Axle Code 

Front Axle Code if so Equipped 
District/Special Order Codes 

External Body Tape Stripe Code 


Suspension Identification Codes 
(a) Aux./Opt. Usage Code (Front) 
(b) Front Spring Code 

(c) Aux./Opt. Usage Code (Rear) 
(d) Rear Spring Code 


Front Axle Accessory Reserve Capacity in 
Pounds 


Total Accessory Reserve Capacity in 
Pounds 


CW1017-Y 


00-01-4 Identification Codes 00-01-4 
222222222222... ICIÉIAIIŠIŠIÉZŠIAIII—IHIŠI—Y A I AaI£AIIAIIIAIÇIIIAIIAIIII I ET X 


GENERAL INFORMATION (Continued) 


Vehicle Identification Number (VIN) 


A seventeen digit combination of numbers and letters 
forms the Vehicle Identification Number (VIN). The VIN 
is stamped on a metal tab that is riveted to the 
instrument panel close to the windshield. The VIN 
number is viewable by looking through the front 
windshield on the driver's side. The VIN number is also 
found on the Safety Compliance Certification Label. 


By looking at the seventeen digit VIN number a variety 
of information about the vehicle can be determined. 
The first three digits identify the manufacturer and the 
vehicle make and type. The fourth digit determines the 
Gross Vehicle Weight Rating (GVWR-Class) and 
Brake System for Ford completed Trucks and MPV's. 
For Buses and incompleted vehicles, the fourth digit 
determines the brake system (only). Digits five, six 
and seven identify the model or line, series, chassis, 
and cab or body type. The eighth digit points out the 
particular engine found in the vehicle. Digit nine is the 
VIN check digit. The tenth digit identifies the model 
year of a Ford-completed vehicle, or the model year of 
the incomplete vehicle, if sold by Ford as an 
incomplete vehicle. The eleventh digit determines the 
assembly plant. Digits twelve through seventeen make 
up the sequence serial and warranty number. Digit 
twelve uses the letter “А” until the production or 
sequence of 99,999 units (digits thirteen through 
seventeen) is reached. Letter “А” then becomes “В” 
for the next production sequence of vehicles. 


Refer to the following illustrations to help in further 
explanation of the Vehicle Identification Number (VIN). 


SAMPLE VIN NUMBER. 


1 F T 


F 25 H5ML A 00001 


didi i 


@ Position 10 — Model Year (Ford-completed vehicles) 
@ Position 11 — Assembly Plant 


@ Position 4 — 2. 2. y M m" @ Position 12 — Constant “А” until sequence number of 99,999 
ompie an S. is reached, then changes to a constant "B" 
Incomplete Vehicles, Brake System (only). and so on š 


@ Position 5, 6 and 7 — Model or Line, Series, Chassis, @ Position 13 through 17 — Sequence number — begins at 
Cab or Body Type 00001 


@ Position 8 — Engine Type 
@ Position 9 — Check Digit 


@ Position 1, 2 and 3 — Manufacturer, Make and Type 
(World Manufacturer Identifier) 


CY2376-K 


00-01-5 


Refer to the code definition portion of this Section for 
specific definitions of the numbers and letters of the 
Vehicle Identification Number (VIN). | 


Build Date Stamp Locations 


The vehicle build date stamp is located as follows: On 
Bronco and Light Trucks (F-150—F-250—F-350) the 
vehicle build date is stamped on the front surface of 
the radiator support on the passengers side of the 
vehicle. On Econoline vehicles (E-150 — E-250 — 
E-350), the build date is stamped on top of the radiator 
support. Following is a sample of the four digit number 
that indicates the month and day of build. 


Actual Date of Build 


Date Stamp on Vehicle 


January 24 0124 
October 21 1021 


Yellow ink is used for the date stamp. When the 
marking surface is painted the body color, the date 
stamp will be marked in red ink. Units from the Ontario 
Truck Plant (Code C) will be marked with silver ink. 


Identification Codes 


VEHICLE IDENTIFICATION NUMBER (VIN) CODES 


WORLD MANUFACTURER IDENTIFIER 
(VIN POSITIONS 1, 2 AND 3) 


MPV | 
КО 32:b | Ford Motor Company of Canada н. | Ford | incomplete vende — —  ' C ' 
[268] Ford Motor Company of Canada, ов 


o ----....2.4..--....-........-....-. Т КЕ е 
GENERAL INFORMATION (Continued) 


BF25H5 M LA00001 


| : : : ider) 
CY2377-K 


Vehicle Data 


The Vehicle Data appears on the Safety Compliance 
Certification Label on the second and third lines 
following the identification number. The code set (two 
numbers, or a number and letter) above COLOR 
identify the exterior paint color (two sets of codes 
designate a two-tone). The three digits under W.B. 
designate the wheelbase in inches. The letter and 
three digits under TYPE / G.V.W.R. designate the truck 
model within a series and the gross vehicle weight 
rating. The letters and/or numeral under BODY 
designate the interior trim, seat and body type. The 
transmission installed in the vehicle is identified under 
TRANS by an alphabetical code. A letter and a number 
or two numbers under AXLE identify the rear axle ratio 
(when required, a letter is also stamped or number 
after the rear axle code to identify the front axle). The 
letters and/or numerals under ТАРЕ designate the 


external bodyside tape stripe. The spring usage codes 
for the vehicle is identified under SPRING. 


A two-digit number is stamped above D.S.O. to 
identify the district which ordered the vehicle. If the 
vehicle is built to special order (Domestic Special 
Order, Foreign Special Order, Limited Production 
Option, or other special order), the complete order 
number will also appear above D.S.O. The following 
charts list the various vehicle data codes. 


00-01-5 


00-01-6 Identification Codes 00-01-6 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 


BRAKE SYSTEM AND GVWR CLASS FOR TRUCKS AND MPV'S — 
BRAKE SYSTEM (ONLY) FOR BUSES AND INCOMPLETE VEHICLES 
(VIN POSITION 4) 


1FT|BIF25H5MLAO0001 


Class A Not greater than 3,000 pounds ` À 


BRAKE 
SYSTEM 


Hydraulic 
Hydraulic 


Class В 
Class C с 
Class D 
Class E 
Cass F F 
Class G 

т 
Cass Н ; 
Сав 3 
Class 4 . 


Class 5 16,001 — 19,500 pounds 


Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 


Hydraulic 


Hydraulic 
Hydraulic 
Hydraulic 


Hydraulic 


O 
< 
№ 
o 
M 
= 
x | 


00-01-7 Identification Codes 00-01-7 
[== десе Бы асыу гра ы ае с MUN MEME M MEME KIC E АТ 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


MODEL OR LINE, SERIES, CHASSIS, CAB OR BODY TYPE 
(VIN POSITIONS 5, 6, AND 7) 


1FTB H5MLA00001 


Serles 


VIN Code i Line ChassisType Cab or Body Type Vehicle Type (1) 


Super 
Wagon 


— . Club Wagon XL 4x2 Club Wagon MPV 
= ; Club Wagon XL 4x2 Club Wagon MPV or Bus @ 
$31 Club Wagon XL 4x2 Super Wagon MPV or Bus @ 


Memo: One of the following optional exterior nameplates (indicating different trim levels) may also be affixed to the vehicle in addition to the Club Wagon XL 
nameplate: 
@XLT 


@No Nameplate (Trim credit option-deletes XL trim components) @Excludes Schoo! Bus 


| Econoline 
S24 ` A Econoline 
— : Econoline 
! — Econoline 


Truck or IV 
Truck or IV 
Truck or IV 
Truck or IV 


Cargo Van — Regular Van/Super Van 
Cargo Van — Regular Van/Super Van 
Cargo Van — HD Regular Van 

Cargo Van — Regular Van/Super Van 


: Econoline 
— : . Econoline 

| Econoline 
Econoline 


IV 
IV 
IV 
IV 


Commercial Cutaway 
RV Cutaway 

Commercial Basic (Stripped) Chassis 
RV Basic (Stripped) Chassis 


(D'MPV" means Multi-Purpose Vehicle. "IV" means Incomplete Vehicle. "Truck" means Complete Vehicle. 

Memo: For all Econoline except Basic (Stripped) Chassis, the optional exterior nameplate "XL" (indicating trim level) may also be affixed to the vehicle in addition 
to the Econoline nameplate. 

Note: All 1988 model Commercial and RV Basic (Stripped) Chassis incomplete vehicles are designated by a “ТЕС” or “2FC” World Manfacturer Identifier (WMI) 

code. The RV Basic (Stripped) Chassis is available only on a Special Order Basis. 


Chassis 
VIN Code Í Line Type Cab or Body Type Vehicle Type (1) 


Memo: One of the following optional exterior nameplates (indicating higher trim levels) may also be affixed to the vehicle in addition to the Bronco nameplate: 
e XLT ө Eddie Bauer 


Super Cab or | 


Crew Cab . 
X14 , F-Series F150 Pickup — Regular Cab/Super Cab 
X15 ' F-Series F150 Pickup — Regular Cab/Super Cab 
X25 [ F-Series F250) Pickup — Regular Cab/Super Cab 
X26 '  F-Series F250 Pickup — Regular Cab/Super Cab 
W35X35 | F-Series F350 Pickup — Regular Cab/Crew Cab 
— F-Series F350 Regular Cab (Chassis Cab) 
W36 | F-Series F350) Pickup — Regular Cab/Crew Cab 
— | F-Series F350 Regular Cab (Chassis Cab) 
- | F-Series F-Super Duty Regular Cab (Chassis Cab) 
— ! F-Series F-Super Duty RV Basic Stripped Chassis 
| F-Series F-Super Duty Commercial Basic Stripped Chassis 


(D “MPV” means Multi-Purpose Passenger Vehicle. "IV" means Incomplete Vehicle. 

Memo: One of the following optional exterior nameplates (indicating higher trim levels) may also be affixed to the vehicle in addition to the F-Series nameplates: 
e XL @xXLT Lariat e Explorer (excluding Crew Cab and Chassis Cab) 

Note: Special Order (DSO) units will be coded with the appropriate series VIN codes listed above. 


CY2379-K 


00-01-8 Identification Codes 00-01-8 
a Rap әсе с Аксаткын кь өз, DCUM CE CERAM EP "ONE CoD ву СЫ казы. чесйбсс== 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


ENGINE TYPE, DISPLACEMENT, CYLINDERS, 
FUEL TYPE, AND MANUFACTURER 
(VIN POSITION 8) 


1FTBF25|H|5MLAO0001 


VIN Code Manufacturer 


О» | — 3 — | Gmm [ m БЕНЕН 
О» | vs — | Gee [ шо, 
445 


[Des [ез — 


CY2380-K 


V-8 | 
[sv —  — 


ASSEMBLY PLANT CODES 


CHECK DIGIT FOR ALL VEHICLES (VIN POSITION 11) 


(VIN POSITION 9) 


1FTBF25H5M[L]A00001 
1ЕТВЕ25Н(Б| МІА00001 


VIN Code Vehicle Assembly Plant — Name and Location 
CY2381-K Ontario Truck: Oakville, Ontario 
Lorain: Lorain, Ohio 


VEHICLE MODEL YEAR 
FOR FORD-COMPLETED VEHICLES 


Kansas City: Claycomo, Missouri 


Norfolk: Norfolk, Virginia 
Twin Cities: St. Paul, Minnesota 
ІҒТВҒ25Н5 |М) .А00001 


СҮ2383-К 


БЕГЕН 

K | кааз Ciy: Ciayeomo, Mosor — — — | 
(VIN POSITION 10) 

Z Pau, M 


Monterrey, N.L.: Mexico 


PRODUCTION SEQUENCE NUMBER 
(VIN POSITIONS 12 THROUGH 17) 


IFTBF25H5ML 


CY2382-K 


SEQUENCE NUMBER 


A 00001 — A 99,000 
B 00001 — B 99,999 
and so on. 


CY2384-K 


00-01-9 Identification Codes | 00-01-9 
Е ыа е сез MELIA E IUE се и UEM MEME 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


EXTERIOR PAINT COLOR CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 
VIN: 
TYPE: 


li: 


м | 


7N 


EXTERIOR PAINT COLORS | DSO 
мв | TYPE GVW | BODY | TRANS AXLE | TAPE ! SPRING 
133 F252 LG4 F 342 B 2D29 


9 
: 
: 
б 
D 
> 
5 
9 
° 
ж 
о 
О 
Ө 
т 
o 


F-150 — F-350 AND F-SUPER DUTY 
EXTERIOR PAINT COLOR CODES 


| Code | 

Black 

BM Smoke Metallic 

Light Smoke Metallic Smoke Metallic 

LEN | Medium Scar 

ex | Medium сата Ою [Mesum аы 

we | Big Receta Bus Matai eH | medum caer —— — — 

ECCE Сув | Bright Regana Bue waaie — | 

Coil Whip a 

Desert Tan Metal 

= 

ce] Bark Chest Noli 

x xr 

eem СИ [m —  — — 

Pe | зене Green Mei СИЕТИ 

ep 

| А | Black Silver Metallic 

| B | Blue Chestnut 

К Pawns Pn 

n Sum Red 

ШЕГЕН Гите 

NOTE — TWO SETS OF CODES INDICATE TWO-TONE PAINT [ PB | Jewel Green Мешїс | 
Ою [Tune — — — — — — 


CY2668-H 


00-01-10 


Identification Codes 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 


(Continued) 


E-150 — E-350 


[Pme — — 
we ooo 


Medium Mocha 
Electric Currant Red 


Twilight Blue 


[EM 
[9 — 
[M БЕНЕН 
Ce 
[MA 
[ D 
[t8 
EN w 


EXTERIOR PAINT COLOR CODES 
E-150 — E-250 — E-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 


KG WITH KG WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: ГГ 


ТҮРЕ: 


, ` 


ТШ 


EXTERIOR PAINT COLORS DSO 
WB | TYPE GVW | BODY | TRANS | AXLE | TAPE | SPRING 


138 E112 EY T 16 B 2C2D 


NOTE: Two sets of codes indicate two-tone paint. 


00-01-10 


CY2794-F 


00-01-11 Identification Codes 00-01-11 
ааа аа Fa E СЗ ёс T есы NN a Bare eA ES TRUM CIC EGER NEA ак Ру = Лы 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


TYPE — GROSS VEHICLE WEIGHT (GVW) CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 


WITH WITH 

TIRES TIRES 

RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: 


1 TURAE 


7N 9M 
EXTERIOR PAINT COLORS | DSO 
WB | ТҮРЕ GVW | BODY | TRANS AXLE | ТАРЕ SPRING 
133 F252 LG4 F 342 B 2D29 


Wheelbase 
(in.) 
133 

155 

133 


133 


137, 161 
137, 161 
168 
168 
155 


ЕШ 14,500 | 137, 161 
F-Super Duty F59 16,000 158, 178 
| Commercial 
Stripped Chassis 


F-Super Duty F53 17,000 178, 208 
Motor Home 
| Stripped Chassis 


CY2669-H 


00-01-12 


(Continued) 


Identification Codes 
s sss sss AVE T 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 


GROSS VEHICLE WEIGHT (GVW) CODES 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 
FRONT GAWR: LB 


KG WITH 
TIRES 
RIMS 


AT PSI COLD 


GVWR: LB/ KG 
REAR GAWR: LB 


KG WITH 
TIRES 
RIMS 


AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: 


EU 


1D 7А 


EXTERIOR PAINT COLORS 
WB TYPE GVW | BODY 
138 E112 EY 


[EM | 2 | 


E-150 — E-350 CLUB — XL AND XLT WAGONS 


Series | GVWR 
Series Code | Cod 
E-150 Conventional 


E-250 Conventional | E21 | 


E-150 — E-350 CARGO VANS 


% 


les GVWR 
Code 


Serles 
E-150 Conventional Cargo 


[E-150 Super бю | su | + | 62% | 
E-250 Conventional Cargo | &4 | 1 | 72 | 
[ex | 2 | 790 | 

[E250 Super Cargo — | sa | 1 ШЕТТЕН 
E-350 Conventional Cargo | EM | 1! | 940 ` 
[Ew | 2 | o | 

E-350 Super Cargo 54 | í | 900 | 


TRANS 


T 


— 


DSO 
SPRING 
2D29 


AXLE | TAPE 
16 B 


E-350 RV CUTAWAY 


Series | GVWR 
Serles Code Code 


E-350 RV Cutaway | E30 | 2 | 1050 DR 
ШЕ ШЕШЕГІ 
| Ex | - | 1150009 


SR: Single Rear Wheels 
DR: Dual Rear Wheels 


E-350 COMMERCIAL CUTAWAY 
- [me 
Series Code Code 
E-350 Commercial Cutaway Van | EX | 1 | 10,0000R | 
[Ew | 2 |p. 
7 | 3 |1070DR_ 


SR: Single Rear Wheels 
DR: Dual Rear Wheels 


E-350 COMMERCIAL STRIPPED CHASSIS VAN 


E-350 Commercial Stripped 
Chassis Van 


SR: Single Rear Wheels 
DR: Dual Rear Wheels 


E-350 STRIPPED CHASSIS 


GVWR 
Series Code 


| E-350 RV Stripped Chassis || Ез | Y |115000Н] 


00-01-12 


00-01-13 Identification Codes 00-01-13 
——ÁÁÁ———R——-— — — —— MÓÁÓ 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


BODY CODES 
BRONCO, LIGHT TRUCK, 
(F-150 — F-250 — F-350 — F-SUPER DUTY) 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WiTH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


ШШШ 


1р 7А 
EXTERIOR PAINT COLORS DSO 
WB [TYPE Gvw | вору | TRANS | AXLE | ТАРЕ | SPRING 
133 F252 LG4 F 342 B 2D29 


nn 


VIN: 


LIGHT TRUCK BRONCO AND F-SERIES 


Knit Vinyl 


[code [Fb —— 
: 

Ов ew — 
БӨ ШС 
ma ss 


ШЕН _ | Oysa Bus 
Medium Chestnut 


Bodycloth 
r 


Bodycloth | 


BRONCO 


сое 

БЕГЕШ ІСТІ NN 
БЕГЕН ЕС ——  — 
LK S 
2825 


Split Bench 
Captains Chair 
Bucket 

Captains Chair 
Captains Chair 


[ww | 
Cloth | 


Seat Type 
Flight Bench 
Captains Chair 
Bench 


F-SERIES ONLY 
CAB/BACK OF CAB 


Regular 


Specifications 


Styleside Pickup 

Chassis Cab 

Stripped Chassis (Mexico) 
Styleside Pickup — Super Cab 
Styleside Pickup — Crew Cab 


< O >x m + 


CY2388-K 


00-01-14 identification Codes 


00-01-14 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


BODY CODES 
E-150 — E-250 — E-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
| KG WITH KG 
! ТІНЕ5 
| RIMS 
Í AT PSI COLD AT PSI COLD 


WITH 
TIRES 
RIMS 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


MANUFACTURE SHOWN ABOVE 
VIN: 
TYPE: 


1G 9N 


EXTERIOR PAINT COLORS 


——— 
ШІШПІШІ 


DSO 


AXLE 
16 


TRANS 
T 


WB 
138 


TYPE GVW | BODY 


E112 EY 2 


SEAT TRIM AND STYLE 


[ coe [Tm [re 
[A |w — рава — | 
[ 8 [ww — Гава — 
[b [con | captains Char | 


TAPE 


SPRING 
2C2D 


в [oysa Bus 


p [sm — ] 
[ X ea — —  — 1 


CY2780-G 


00-01-15 


identification Codes 


00-01-15 


на. 42 222222 5-ге 2220-22-22. Се се... 
VEHICLE IDENTIFICATION NUMBER (VIN) Codes 


(Continued) 


Description 


BRONCO 


TRANSMISSION CODES 
BRONCO, E-150 — E-250 — E-350, 
F-150 — F-250 — F-350 — F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: 
FRONT САМА: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 


VEHICLIE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


E Um 


s PAINT COLORS DSO 
WB [TYPE GVW ! BODY | TRANS AXLE | ТАРЕ | SPRING 


133 F252 104 на 342 B 2D29 


| E-150 — E-250 — E-350 


Automatic — C6 


Automatic C6 


| F-150 — F-250 — F-350 


Automatic — C6 
Automatic — AOD 

Automatic — E4OD 

Manual — 4-Speed 

Manual — 5-Speed Close Ratio 

Manual — 5-Speed Overdrive (М5ОП) 
Manual — 5-Speed H.D. Overdrive (M5OD-t 


Automatic — AOD 

Manual — 5-Speed Overdrive (М5ОР) 

Manual — 5-Speed H.D. Overdrive (MBOD-HD) 
Manual — 4-Speed 

Automatic - E&OD 


1D) 


Automatic 4-Speed AOD 
Automatic — E4OD 
Manual — 5-Speed H.D. Overdrive (MS5OD-HD) 


CY2390-2J 


00-01-16 Identification Codes 00-01-16 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


AXLE CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 


WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: 


— 


NUT 


7N 9M 
EXTERIOR PAINT COLORS DSO 

WB | TYPE GVW! BODY | TRANS | AXLE | ТАРЕ | SPRING 
133 F252 164 F 252 B 2D29 


Bronco and F-150 — F-250 — F-350 


Code Description 


Front Axle Limited Slip 


CY2671-2G 


00-01-17 


Identification Codes 00-01-17 
VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 
AXLE CODES 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG WITH KG WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 
TYPE: | 
ІН 
10 7А 
EXTERIOR PAINT COLORS DSO 
WB | TYPE GVW BODY TRANS AXLE TAPE SPRING 
138 E112 EY T 18 B 2C2D 
E-150 — E-250 — E-350 REGULAR REAR AXLE E-150 — E-250 — E-350 LIMITED SLIP REAR AXLE 


— eee — 


CY2781-F 


00-01-18 Identification Codes 00-01-18 
aw сы, wn атын шщ УЕЛ тч ҮЛҮ: Na УЙ эш ты Эш у Сан буткүл ss =s 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


EXTERNAL BODY TAPE STRIPE CODES 
BRONCO, E-150 — E-250 — E-350, F-150 — F-250 — 
F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 


VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


NULLI 


7N 9M 
EXTERIOR PAINT COLORS DSO 
WB | ТҮРЕ Сум] BODY | TRANS | AXLE | ТАРЕ | SPRING 


133 F252 LG4 F 342 U 2029 


BRONCO EXTERNAL TUTONE BODY ТАРЕ STRIPE CODES F-150 — F-350 ALL TUTONES (TAPE) 


| | 7 REGULAR AND VICTORIA TUTONES (ТАРЕ) 
Tape Stripe | : | 
Light Regatta Blue/Bright Regatta Blue | Tape Stripe 


П 55 Light Chestnut/Light Desert Tan o 1 Light Regatta ен! Regatta Blue | 
Medium Charcoal Red Orange | 2 || Light Chestnut/Light Desert Тап | 


Light Chestnut — Paint Stripe with Light Desert Medium Charcoal/Ped Orange 


Tan/Light Chestnut — Tape Break Stripe 
Pale Slate/Rose Quartz 


m r3 


F-150 — F-350 EXTERNAL BODY TAPE STRIPE CODES 
XL SRW STYLESIDE SOLID PAINT (PAINT STRIPE) 
LESS CHAMFER STRIPES 


Lacquer Stripe | 


| Code — | 
Давон 71 
[ 2 fome — | 
Copper 

MEE EE Light Chestnut 


Medium Gray I | 


CY2672-H 


00-01-19 identification Codes 00-01-19 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


SUSPENSION — SPRING IDENTIFICATION CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


) 
DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
| VIN: 


TYPE: 

7N 9M 
EXTERIOR PAINT COLORS DSO 
WB | ТҮРЕ GVW! BODY | TRANS | AXLE | ТАРЕ | SPRING 


133 F252 LG4 F 342 B 2D29 


D 

Usage Code (Front) d | 
` Front Spring Code 
Usage Code (Rear) 


Rear Spring Code 


BRONCO SPRING IDENTIFICATION CODES 


Aux./Opt. Usage Code (Front) — Not Applicable — Aux./Opt. Usage Code (Rear) — Not Applicable 
FRONT SPRING CODES — BRONCO REAR SPRING CODES — BRONCO 


| B | EOTA-5310-BC 2 

ЕОТА-5310-0С 

ЕОТА-5310-0С 

V [EO0TASSICVB — 

F-150 — F-250 — F-350 — F-SUPER DUTY F-150 — F-250 — F-350 — F-SUPER DUTY 

FRONT SPRING CODES B REAR SPRING CODE 

[ Code | Part Number 

EOTA-5310-AC | A |Ей4ТА5%06А | 

| B | EOTAS310-BC —— | | D | E7TA-5560-NA «— ____ 

| C [E0TASSIOCC i 

| D |EOTAS3ICDC — | 

| E | EOTA-5310-EC 

EOTA-5310-FC 
G | EOTA-5310-GC 6  [E4TA5560EA o 

H | E3TA-5310-XA 

E3TA-5310-YA | 8 | E9TA-5560-AA O 


E3TA-5310-ZA 
E3TA-5310-AAA 

| E5TS-5310-BA 

E5TA-5310-RA 

E5TA-5310-SA 

E5TA-5310-TA 

EOTA-5310-UC 

EOTA-5310-VB 

ЕОТА-5310-ААВ 

ЕОТА-5310-АВВ 

ОТА-5310-АСВ 

5TA-5310-NA | 

3TA-5310-ABA —— CY2673-2F 


mim 


m 


00-01-20 


Identification Codes 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 


(Continued) 


SUSPENSION — SPRING IDENTIFICATION CODES 
E-150 — E-250 — E-350 


SUSPENSION-SPRING IDENTIFICATION CODES 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG KG 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 

VIN: 


ТҮРЕ: | 


[III 


EXTERIOR PAINT COLORS DSO 
WB |TYPE Gvw | BODY | TRANS | AXLE | TAPE | SPRING 


00-01-20 


E112 


EY 


Usage Code (Front) 
Front Spring Code 


Usage Code (Rear) 
Rear Spring Code 


E-150 — E-250 — E350 
FRONT SPRING CODES 


D5UA-5310-SA 


D5UA-5310-AMB 
D5UA-5310-ARB 
D5UA-5310-AUB 


| Code | 
ШЕСІ 
н | 
NE SE 
ЕСЕН 
ЕСЕН 
о | 
ЕЕ ЕСТІСІ | 
ЖЕЛІН 
ЖЕСІН 
ШЕМИ 
БЕСЕ 
БЕСІ 
ЖЕЗ 
БЕСІН 
6 
ШЕЕ 


E-150 — Е-250 — Е-350 
REAR SPRING CODES 


D9TA-5560-ZA 


MCN 
MEE 
Er 
ЕГЕН 
K | D9TA-5560-HA — 5 80 
| L |ЕТАЗФОАА | 
M [EITASBOAGA | 
ЕСІН 
| P | D9TA-5560-AYA | 
[ Q  [E0TA65608VA | 
| T [D9TAS90KA —— 0— 
EN 
ERE 


C 
J 
L 
T 


Y 


CY2782-2F 


00-01-21 Identification Codes 00-01-21 
[келе з=, о эксе чүс Кусу MEM UMEN ЛЕРНЕР ЕН MENGE Шы ee TS СЫ NIE Ca MUI MC TM MM KC ICD MEME NICE MC MV KM CUM CMM EN 


VEHICLE IDENTIFICATION NUMBER (VIN) Codes 
(Continued) 


DISTRICT SALES OFFICE (DSO) AND 
WHEELBASE (WB) CODES 
BRONCO, E-150 — E-250 — E-350, 
F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 

FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 

AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: = 
TYPE: 
7N 9M 21) 
EXTERIOR PAINT COLORS DSO 
wB TYPE GVW ! BODY TRANS AXLE | TAPE | SPRING 
133! F252 LG4 F 342 B 2D29 


DSO — FSO — PTO (DOMESTIC, FOREIGN AND SPECIAL ORDER) 


The D.S.O. space will show a two-digit code number of the district which 
ordered the unit (see chart below). This code will appear on all units — 
domestic or export. If unit is built on a D.S.O., Ғ.5.О., P.T.O. (special 
orders), the complete order number is under the D.S.O. spacer after 


E-150 — E-250 — E-350 (Econoline 
and Club Wagon) 


124 
138 
158 
176 


A1 Central B1 Central 


11 Export 11 Export 


Ford of Canada 
Mercury Regions Ford Regions 


the district code number. 


Boston 
Buffalo 

New York 
Pittsburgh 
Philadelphia 
Washington 
Atlanta 
Charlotte 
Memphis 
Jacksonville 
New Orleans 
Louisville 
Chicago 
Cleveland 
Milwaukee 
Indianapolis 
Cincinnati 
Detroit 


Dallas 

Kansas City 

Omaha 

St. Louis 

Houston 

Twin Cities 

Los Angeles 

San Jose 

Seattle 

Phoenix 

Denver 

Government 

Home Office Reserve 
American Red Cross 
Recreation Vehicles 
Body Company 
Transportation Services 
Export 

Special 


A2 Eastem B2 Eastern ` 

A3 Atlantic B3 Atlantic 

A4 Midwestern B4 Midwestern 

A6 Western B6 Western 

A7 Pacific B7 Pacific CY2392-2J 
A8 Great Lakes B8 Great Lakes 


00-02- 1 


Hoisting, Jacking, Towing and Spare Tire Stowage 


00-02- 1 


SECTION 00-02 Hoisting, Jacking, Towing and Spare 
Tire Stowage 


SUBJECT PAGE 
HOISTING 
Bronco, E-150 — E-250 — E-350, 
F-150-—— F-250 — F-350, and F-Super 
ale ————————————— ЛГ” 00-02- 1 
JACKING ordiri сеооа асе леан оен на ÁÁ— MÀ 00-02-1 
SPARE TIRE STOWAGE 
Inside Spare Wheel Carrier (Bronco) .................... 00-02-22 
Outside Mounting — E-150 — E-350 ...................... 00-02-24 
Spare Tire Carrier — E-150 — E-350 and Club 
WAGO Niiranen R 00-02-23 
Spare Tire Carrier — Under 
Frame — F-150 —F-350, F-350 Chassis Cab 
and F-Super Duty Chassis Cab .......................... 00-02-18 


VEHICLE APPLICATION 


Е-150--Е-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


SUBJECT PAGE 
SPARE TIRE STOWAGE (Cont’d.) 
Spare Wheel Only — F-250 —F-350 ...................... 00-02-22 
Swing-Away (Bronco).......................................... 00-02-22 
TOWING 
F-Super Duty Motorhome Chassis .......................... 00-02-2 
General Wrecker Towing Procedure....................... 00-02-2 
Towing Slings/ Chains / Ноок................................ 00-02-3 
TOWING CONNECTIONS — LIGHT TRUCK 
Front Wheels Off Ground....................................... 00-02-3 
Rear Wheels Off Сгоипа....................................... 00-02-12 
VEHICLE APPLICATION.............................................. 00-02-1 


HOISTING 


Bronco, Е-150---Е-250---Е-350, 
Ғ-150---Ғ-250---Ғ-350, and F-Super Duty 
Damage to suspension and/or steering linkage 


components may occur when positioning hoist 
adapters. Front adapter (pads) should be positioned 


carefully to ensure maximum contact under the center 
of the lower suspension arms or spring supports as 
near wheels as practical. Rear suspension hoist 
adapters (forks) should be placed under spring 
mounting pads or rear axle housing, but adapters must 
not interfere with shock absorber mounting brackets. 


When raising a vehicle on a twin post hoist, care 
should be taken to position the vehicle so that the 
hoisting forks do not damage the axle carrier casting 
or rear cover. 


JACKING 


WARNING: TO MINIMIZE THE RISK OF PERSONAL 
INJURY, DO NOT PUT ANY PORTION OF YOUR 
BODY UNDER THE VEHICLE WHILE THE VEHICLE 
IS ON THE JACK. THE JACK IS PROVIDED FOR 
EMERGENCY WHEEL AND TIRE CHANGING ONLY. 


WARNING: ON VEHICLES EQUIPPED WITH А 
TRACTION-LOK AXLE, NEVER RUN THE ENGINE 
WITH ONE WHEEL OFF THE GROUND, SUCH AS 
WHEN CHANGING А TIRE. THE WHEEL STILL ОМ 
ШО, GROUND COULD CAUSE THE VEHICLE TO 
MOVE. 


When lifting a vehicle with the vehicle jack or any floor 
jack, block the diagonally opposite wheel to prevent 
vehicle from moving. 


CAUTION: On vehicles equipped with an under 
chassis mounted spare tire, remove the tire, 
wheel or tire carrier from the vehicle before it is 
placed in a high lift position in order to avoid 
sudden weight release from the chassis. 


Position floor jacks under axles, radius arms or spring 
hangers as close to the wheels as possible. Refer to 
the owner's manual and jacking decal. 


To raise heavy vehicles with floor jacks, follow the 
jack manufacturer's recommendations for placement 
of jack. Do not exceed the rated lift capacity of any 
jack. 


00-02-2 


TOWING 


General Wrecker Towing Procedure 


E-150—E-250 — E-350; 
F-150 —F-250 —F-35C —F-Super Duty and 
Bronco 


Preparatory Steps 


Release the parking brake and place the transmission 
in neutral. As a general rule, towed vehicles should be 
pulled with the driving wheels off the ground. If the 
vehicle is to be towed on its drive wheels, the 
transmission and differential must be operable. If not, 
place the rear wheels on a dolly or disconnect the rear 
driveshaft. 


When a vehicle is towed on its front wheels, the 
steering wheel must be clamped in the straight ahead 
position with a steering wheel clamping device 
designed for towing service use, such as those 
provided by towing system manufacturers. 


Do not use the vehicle's steering column lock to lock 
the wheels in a straight ahead position when pulled 
from the rear. If the ignition key is not available, place a 
dolly underneath the driving wheels of the vehicle and 
tow with the non-driving wheels raised. 


Towing 4-wheel drive vehicles equipped with lever 
operated transfer case are to be handled as follows: 


1. Transmission (automatic or manual) should be 
placed in N (neutral). 


2. On vehicles equippec with manual hubs, place 
hubs in FREE position. 


TOWBAR 


Hoisting, Jacking, Towing and Spare Tire Stowage 


TOWING EQUIPMENT-GENERAL 


3. Place transfer case in N(neutral). 


NOTE: 4x4 and LOW RANGE indicator lights on 
instrument panel will be off when transfer case is 
in N(neutral). 


CAUTION: Improper towing of the vehicle 
could result in transmission and/or transfer 
case damage. Always follow the outlined 
towing procedures. It is recommended that 
only an unloaded vehicle be towed when 
either the front or rear wheels are off the 
ground. 


Towing 4-wheel drive vehicles with Touch Drive 
Electric Shift Transfer Case are to be handled as 
follows: 


1. Transmission (automatic or manual) should be 
placed in N (neutral). 


2. Transfer case should be in 2H (high). 
NOTE: Both 4x4 and LOW RANGE indicator 


lights in the instrument panel will be OFF when the 
transfer case is in 2H (high). 


3. Automatic locking hubs should be disengaged. 


4. Oncethese three conditions are met, follow 
instructions for towing 2-wheel drive vehicles. 


5. Towing speed is limited to 35 mph (56 km/h) and 
50 miles (80 km) with the drive wheels on the 
ground. 
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MATERIAL - 4 x 4 WOOD BLOCK 
2x4 LUMBER ACTUALLY MEASURES 1-1/2" x 3-1/2" 


4x4 LUMBER ACTUALLY MEASURES 3-1/2” x 3-12" 


If towing with a minimal icad is unavoidable, care 
must be taken to properiy restrain load from 
shifting and distribute the load evenly in the 
pickup box. 


Y2731-2D 


F-Super Duty Motorhome Chassis 

For correct F-Super Duty motorhome chassis towing 
procedures, consult the particular body builder for 
your unit. 


00-02-2 


00-02-3 
TOWING (Continued) 


Towing Slings/ Chains / Hooks 


To avoid metal to metal contact and possible damage 
to chrome or lower body panels, a special wide-belt 
sling should be used to lift and tow ALL vehicles. When 
attaching towing slings, take care to avoid damage to 
the license plate and frame, and air dam. 


CAUTION: Use caution when attaching tow hooks 
and safety chains to vehicle. Position and remove 
hooks with care to avoid damage to brake hoses, 
brake lines and steering linkage components. 


NOTE: On vehicles equipped with bumper guards, 
make sure the towbar is under the bumper and the 
weight of the vehicle is not supported by the bumper 
guards. 


UNLOCKING MANUAL HUBS 
TWO-WHEEL DRIVE 


FREE POSITION Y3355-1A 


Towing Speeds 

4x2 Vehicles 

On 4x2 vehicles, when towing with the rear wheels on 
the ground, or all four wheels on the ground, do not 


exceed a maximum speed of 56 km/h (35 mph) and a 
maximum distance of 80 km (50 miles). 


Hoisting, Jacking, Towing and Spare Tire Stowage 


On 4x2 vehicles, when towing with the rear wheels off 
the ground, do not exceed a maximum speed of 88 
km/h (55 mph). There is no maximum distance for 
towing. 


4x4 Vehicles 
On 4x4 vehicles equipped with a Lever Operated 


Transfer Case, do not exceed a maximum of 88.5 
km/h (55 mph). There is no maximum distance for 
towing. 


On 4x4 vehicles equipped with a Touch Drive Electric 
Shift Transfer Case, do not exceed a maximum speed 
of 56 km/h (35 mph) and a maximum distance of 80 
km (50 miles). 


TOWING CONNECTIONS —LIGHT TRUCK 


Front Wheels Off Ground 
F-250 (4x4) Front Towing With J-Hooks 


CAUTION: Use of T-hooks is not recommended 
for F-250 (4x4). 


Attach J-hooks under axle outboard of the leaf 
spring. 


Position 4x4 on leaf springs at front shackles. 
Position towbar under 4x4. 


Attach safety chains around axle support arm 
outboard of leaf spring. 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


F-350 (4х4) — Dana Monobeam Front Drive 
Axle —Front Towing With J-Hooks 


CAUTION: Use of T-hooks is пої recommended 
for F-350 (4x4) monobeam front drive axle. 


1. Attach J-hooks outboard of the leaf springs over 
the axle from above the tie rod (hook in inverted 
position) as shown. 


J-HOOKS Y2090-2D 


Position 4x4 on leaf springs at front shackles. 
Position towbar under 4x4. 


Attach safety chains around axle outboard of leaf 
spring. 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


F-350 (4 x 4) FRONT TOWING WITH J-HOOKS 


SAFETY 
CHAINS 
Y1991-2C 


F-Super Duty (Except Motorhome . Position towbar behind bumper. 

Chassis) — Front Towing with J-Hooks 

1. Attach J-hooks under І-беат, outboard of the leaf — leaf spring. 
spring (as shown). 


Attach safety chains around l-beam, outboard of 


00-02-6 Hoisting, Jacking, Towing and Spare Tire Stowage 00-02-6 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


\ 


F-SUPER DUTY — FRONT TOWING WITH J-HOOKS 


TOWBAR 


SAFETY 
CHAINS 


J-HOOK D щш 
| Y3356-C 


F-Super Duty (Except Stripped Chassis and 2. Position towbar behind bumper. 
M h — i ith T- ; 
9lornome  Trontiowingwihrioors 3. Attach safety chains around l-beam outboard of 


1. Insert T-hooks in tiedown slots on frame forward leaf sari 
of front wheel (as shown). eat springs. 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


F-SUPER DUTY — FRONT TOWING WITH T-HOOKS 


2% T-HOOK 


CHAINS 


Y3357-B 


F-150 —F-350 (4x2), F-150 (4x4) and 
Bronco —Front Towing With J-Hooks 


NOTE: Use of J-hooks are not recommended for 
vehicles equipped with stabilizer bar. Use T-hooks 
only. 


CAUTION: On vehicles equipped with an air dam, 
the towbar will deform the rubber air dam. Wheel 
lift equipment may be advisable. 


CAUTION: On F-150 (4x4) do not place the 
hook around the axle shaft. This area is open 
(open knuckle design) and could damage the 
journal cross and bearings on the axle shaft 
assembly. 


Place a 4x4 on frame behind air dam. 
Position towbar under 4x4. 
Attach safety chains around l-beam axle 


1 


Attach J-hooks over l-beam axle outboard of coil 
spring (F-150—F-350 4x2). 


Attach J-hooks under l-beam, outboard of radius 
arm (F-150 (4х4) and Bronco). 


outboard of the coil spring (For F-150 4x4 and 
Bronco, attach safety chains inboard of coil 
spring). 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


FRONT TOWING — J-HOOKS — F-150-250-350 (4x2) 


4X4 TOWBAR D 
s < > lA Z 
“N C 
=Z 


70 


ра 


VIEW А 


Y3105-C 


FRONT TOWING-J-HOOKS — 
F-150 (4x4) AND BRONCO 


TOWING 


Y4367-2A 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


F-150 —F-350 (4x2), F-150 (4x4) and 2. Place 4x4 on frame behind air dam. 
Bronco — Front Towing With T-Hooks 


CAUTION: On vehicles equipped with an air dam, 


the towbar will deform the rubber air dam. Whee! Attach safety chains around axle outboard of coil 
lift equipment may be advisable. spring (For F-150 4x4 and Bronco, attach safety 


chains inboard of coil spring). 


Position towbar under 4x4. 


> 


1. Insert T-hook in T-hook slot in frame. 


4x4 SAFETY CHAIN SLING 
| BELT 


AIRDAM 
TOWBAR 


SAFETY 
CHAIN 


F-150-250-350 (4x2) 
FRONT TOWING WITH T-HOOKS Y3358-C 
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TOWING CONNECTIONS—LIGHT TRUCK 
(Continued) 


F-150 (4x4) AND BRONCO — FRONT 
TOWING WITH T-HOOKS 


TOWBAR 


T-HOOKS 


Y4368-2A 


E-150/E-250/E-350 Front Towing With J-Hooks . Attach J-hooks outboard of the coil springs over 


: the l-beam suspension arms from above the tie 
CAUTION: Do not use a 4x4 under the frame to Se Ж 
clear the air dam. А 4x4 will damage the radiator. rod (hook in inverted position). 


CAUTION: A towbar will deform the air dam. . Position towbar behind bumper. 


Wheel lift equipment is recommended. Attach safety chains around axle outboard of coil 
springs. 
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TOWING CONNECTIONS—LIGHT TRUCK 
(Continued) 


Y1998-2E 


E-150 — E-250 — E-350 Front Towing With CAUTION: Do not use a 4x4 under the frame to 
T-Hooks clear the air dam. A 4x4 will damage the radiator. 


CAUTION: On vehicles equipped with an air dam, . Insert T-hooks in horizontal T-hook slot in frame. 
the towbar will deform the rubber air dam. Wheel 


lift equipment may be advisable. Position towbar behind bumper. 


Attach safety chains around axle outboard of coil 
springs. 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


E-150-250-350 FRONT TOWING 
WITH T-HOOKS 


T-HOOK 


HORIZONTAL 


TOWBAR 


SLINGBELT 


Y 1 
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00-02-12 


Y4369-2A 


Rear Wheels Off Ground 2. Position towbar under bumper on frame. 
Bronco Rear Towing With J-Hooks 3. Attach safety chains around axle inboard of leaf 


1. Attach J-hooks under axle outboard of leaf spring seat. 


springs. 
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TOWING CONNECTIONS —LIGHT TRUCK 

(Continued) 


BRONCO REAR TOWING WITH J-HOOKS 


Y2095-2D 


Bronco Rear Towing With T-Hooks 2. Position towbar under bumper. 
1. Insert T-hooks in horizontal T-hook slot in frame. 3. 


Attach safety chains around rear axle inboard of 
leaf spring seat. 
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TOWING CONNECTIONS—LIGHT TRUCK 
(Continued) 


BRONCO REAR TOWING WITH T-HOOKS 


CHAINS 


F-150 —F-250 —F-350 (4x2) (4x4) and F-Super NOTE: A 4x4 wood block is required to be placed 
Duty (Except Motorhome Chassis) Rear Towing against the rear spring brackets on vehicles not 
With J-Hooks equipped with a rear bumper. If the vehicle is also 
1. Attach J-hook under axle outboard of spring seat. equipped with an under frame spare tire, the tire 

must be removed to allow installation of the 4x4 
wood block. 


Position towbar against bumper or 4x4. 


Attach safety chains around axle inboard of the 
leaf spring seat. 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


. F-150-250-350 AND F-SUPER DUTY WITH REAR BUMPER — REAR TOWING WITH J-HOOKS 


J-HOOKS 
Y2097-2D 


F-150-250-350 AND F-SUPER DUTY (EXCEPT MOTORHOME CHASSIS) 
WITHOUT REAR BUMPER — REAR TOWING WITH J-HOOKS 


4 x 4 WOOD 
BLOCK 


xw 


J-HOOKS 


Y2098-E 
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TOWING CONNECTIONS —LIGHT TRUCK 
(Continued) 


F-150 —F-250 —F-350 (4x2) (4x4) and F-Super 
Duty (Except Motorhome Chassis) Rear Towing 
With T-Hooks 


1. Position T-hooks in horizontal T-hook slot in 
frame. 


NOTE: A 4x4 wood block is required to be placed 
against the rear spring brackets on vehicles not 
equipped with a rear bumper. If the vehicle is also 
equipped with an underframe spare tire, the tire 
must be removed to allow installation of the 4x4 
wood block. 


Place towbar against bumper or 4x4. 


Attach safety chains around the axle inboard of 
the leaf spring seat. 


F-150, 250, 350 AND F-SUPER DUTY WITH REAR BUMPER — 
REAR TOWING WITH T-HOOKS 


Y2099-E 


F-150-250-350 AND F-SUPER DUTY WITHOUT REAR BUMPER 
REAR TOWING WITH T-HOOKS Y3359-2A 
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TOWING CONNECTIONS —LIGHT TRUCK 


(Continued) 
E-150 —E-250 — E-350 Rear Towing With CAUTION: This hookup is designed to | 
J-Hooks minimize the risk of bumper damage during 
° i normal towing. It is important that sling 
1. AES hooks under the axle inboard of the leaf crossbar be tight against the 4x4 wood block 
l iower rear face to minimize rear bumper tow 
2. Position a 4x4 wood block across frame rails load. The 4x4 wood block must be located 
ahead of the bumper. Position the towbar against ACROSS the frame rails and NOT under the 
the 4x4 wood block rear face. bumper. 


3. Attach safety chains around the frame rails or 
axle. 


E-150-250-350 — REAR TOWING WITH J-HOOKS 
—— 
v 
Ф, _.— a 5. 
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J-HOOKS 


Y2126-2F 


E-150 — E-250 — E-350 (with Frame Mounted CAUTION: This hookup is designed to 
Rear Bumper) Rear Towing With T-Hooks minimize the risk of bumper damage during 
: _ А : normal towing. It is important that sling 
ae ооо пок on ECONOYNG with crossbar be tight against the 4x4 wood block 


i . . lower rear face to minimize rear bumper tow 
1. Insert T-hook in horizontal T-hook slot in frame. load. 


2. Position a 4x4 wood block across the frame rails . Attach safety chains around the frame rails or 
ahead of the bumper. Position towbar against the axle. 
4x4 wood block rear face. 
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TOWING CONNECTIONS —LiGHT TRUCK 
(Continued) 


E-150-250-350 REAR TOWING WITH T-HOOKS 


SPARE TIRE STOWAGE: 


Spare Tire Carrier — under 
Frame —F-150—F-350, F-350 Chassis Cab 
and F-Super Duty Chassis Cab 


The spare tire is stowed at the rear of the truck under 
the frame (standard location). 


CAUTION: Due to possibie air seepage at the tire 
rim or valve, the spare tire may lose air and 
become loose in the carrier. Therefore, check the 
spare tire at least twice a month for proper 
inflation. Any evidence of tire movement under 
hand pressure or foot kicking indicates that the 
spare tire requires air. Correct the cause for 
leakage and then inflate the air to the pressure 
recommended on the Safety Compliance 
Certification Label for original equipment tires 
located оп door pillar---LH side. 


NOTE: The tire valve stem is on the top side of the tire 
to reduce the possibility of accidental valve stem air 
leakage through contact with mud, brush, snow, ice, 
or some other obstruction. 


WARNING: TO AVOID POSSIBLE INJURY DO NOT 
PLACE ANY PART OF THE BODY UNDER THE 
CHANNEL WITH MOUNTED SPARE TIRE DURING 
ITS REMOVAL OR INSTALLATION. 


Removal 


1. Insert the tang of the lug nut wrench through the 
spare tire retaining eyebolt eye and turn the bolt 
until the tire is sufficiently loose from the upper 
retaining support. To avoid a sudden drop off of 
the tire do not turn the end of the eyeboit out of 
the retaining nut. 


== h 2 m 
EDIT 


Y4686-A 


Align the eye of the eyebolt with the channel slot. 


While holding the nut end of the wrench parallel to 
the ground, insert the tang of the wrench into the 
channel assembly tube. Lift up on the wrench and 
at the same time pull the eyebolt toward the tube 
and push on the wrench to pass the eyebolt 
shoulder through the channel keyhole. 


Lower the spare tire assembly. Swing the 
channel to the rear of the vehicle and remove the 
wrench from the tube. 


With the channel assembly end on the ground, 
remove the wheel retainer from the center bolt. If 
necessary insert the tang of the wrench into 
retainer to provide additional leverage to loosen 
the retainer from the center bolt. 


Remove the spare tire from the channel 
assembly. 


Installation 


1. Toreplace the spare tire under the frame, center 
the tire on the channel assembly. Shift the tire as 
necessary until it is balanced on the channel. 
Install and always tighten the retainer on the 
center bolt until the wheel is tight to the channel. 


Install the tang of the lug nut wrench into the 
channel assembly tube and swing the channel 
under the eyebolt. 


Lift the channel and insert the shoulder of the 
eyebolt through the keyhole. Shift the channel 
and eyebolt until the shoulder of the eyebolt is 
pushed all the way into the slot. 


00-02-18 


00-02-19 


SPARE TIRE STOWAGE (Continued) 


4. 


Insert the tang of the wrench into the eyebolt and 
always tighten the eyebolt until the tire cannot be 
moved by hand pressure. Adjustment of the 
driver side channel ball end bolt is not required 
when installing original equipment size wheel and 
tire. 


Refer to the View Y in the following illustrations 
for proper position of the eyebolt after it has been 
tightened to secure the spare tire in stowage 
position. 


Hoisting, Jacking, Towing and Spare Tire Stowage 00-02-19 


CAUTION: This eyebolt position is 
SPECIFIED to prevent possible channel 
separation and/or possible tire loss when 
the spare tire is loose in the channel. Tire 
looseness is caused by air leakage or by 
insufficient tightening of the eyebolt when 
installing the spare tire (flat or inflated). 
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VIEW Y 


әВемо]}с әл әлесіс pue Бшмо] ‘Bulyoer '6unsioH 


APPROX. 70mm 


PUSH ON SECURELY 
EACH SIDE 


N4810-G 


L ¿-¿0-00 


00-02-22 Hoisting, Jacking, Towing and Spare Tire Stowage 00-02-22 


SPARE TIRE STOWAGE (Continued) 


Spare Wheel Only —F-250 —F-350 After installing the wheel and tire in the carrying 
; TNT TP position, adjust the driver side channel ball and bolt 
еке са inde elt Ma ыш : A and the eyebolt as necessary until the tire cannot be 


wood spacer is installed for shipment of the moved by hand pressure. Then tighten both bolts an 


wheel only and must be removed when installing additional 2 to 5 turns. 
the tire. 


Swing-Away (Bronco) 
Removal and Installation 


For swing-away spare wheel carrier removal and 
installation refer to the following illustration. 


Swing-Away Spare Wheel Carrier —Bronco 


SUPPORT SCREW AND CARRIER 


LOCKING LATCH ASSEMBLY WASHER ASSEMBLY 
BRACKET 1469 N606690 |  ——— 1433 === 
REINFORCEMENT 16-27 N-m 


1A401 


SCREW AND 
WASHER 
N803207 
16-27 N-m 
(12-20 FT-LB) 


PLATE 
ASSEMBLY 


SCREW AND 
WASHER 
57472 


i 


PAD е SPARE WHEEL 
47104 SUPPORT ASSEMBLY 
(2 REQ'D) N8403-A 


Inside Spare Wheel Carrier (Bronco) 
Removal and Installation 


For inside spare wheel carrier removal and installation 
refer to the following illustration. 
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SPARE TIRE STOWAGE (Continued) 


Inside Spare Wheel Carrier —Bronco 


BOLT-386273-S101 
TIGHTEN TO 
30-43 N-m 


(22-32 FT-LB) WASHER 


351472-S2 


NUT 
383609-S2 


BOLT 
382272-S2 


WING NUT 
386605-S40 


SPACER 
18361 


A 
FRONT OF BODY 
LOCK 


ASSEMBLY 


Spare Tire Carrier —E- 150 —E-350 and Club 
Wagon 


Removal and Installation 


The various spare tire carrier installations are shown 
in the following illustrations. 


Inside Mounting 


On inside installations, remove the standard retaining 
nut or optional locknut to remove tire from mounting. 


CAUTION: When installing the spare tire under 
the rear seat on 12-passenger Club Wagons, Club 
Wagons with optional seat/ bed, and 
15-passenger Super Wagons, position the tire 
with the valve stem downward to prevent 
removal of the lock by deflating the tire. Then, 
install the spacer and lock assembly as shown. 


Hoisting, Jacking, Towing and Spare Tire Stowage 


00-02-23 


SUPPORT 


ао SCREW АМО WASHER 


ASSEMBLY-57130-S36 
TIGHTEN TO 

8-14 Nm 

(6-11 FT-LB) 


BOLT-386273-S101 
TIGHTEN TO 
30-43 N:m 

(22-32 FT-LB) 


WASHER 
351472-S2 


NUT N 
383609-S2 `\ 


INSTALLATION WHEN NO SPARE 
TIRE IS SPECIFIED 
VIEW A 


Side-Mounted Sparewheel Stowage All Vans and 
5, 7,8 and 11-Passenger Club Wagons, Except 
with Seat/Bed Option 


E 
ДІ 


STANDARD 
NUT 


N4821-1A 
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SPARE TIRE STOWAGE (Continued) 


Floor-Mounted Sparewheel Stowage Passenger Outside Mounting—E-150—E-350 
Club Wagon, Club Wagon with Optional Seat/Bed 
and 15-Passenger Super Wagon Only Removal and Installation 
The outside-mounted spare tire is equipped with a tire 
OPTIONAL LOCK NUT cover. 


To remove, grasp the edge of the cover behind the top 
of the tire. Slide the cover rearward over the top of the 
tire, then downward. 


To install, position the cover with the drainage eyelet 
at the bottom, over the edge of the tire. Slide the cover 
upward, wrapping it around the edge of the tire until 
the cover is completely fitted. 


NOTE: The spare tire cover is designed to fit snugly 
around the tire. When properly installed, the cover 


STANDARD 
NUT 


seam will be centered on the face of the tire. 
pun | То гетоуе the tire from the carrier, follow the 
в instructions below. 
Er Ld 1. Remove the padlock. 


2. Remove the retaining nut assembly. 


NOTE: If the retaining nut is very tight, insert the 

N4822-1A "chisel point” of the lug wrench іп one of the slots 
in either end of the retaining nut and turn the nut 
counterclockwise. 


3. Remove the retaining disc, then slide the tire 
outward and lift off of the carrier. 


When installing the spare tire, be sure to tighten the 
retaining nut securely before installing the lock. This 
will help prevent spare tire vibration or noise. 
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SPARE TIRE STOWAGE (Continued) 


E-150 — Optional Outside Mounting 


NUT-388757-S55 HINGE = INSULATOR 
(2 REQ'D) € ASSEMBLY 
TIGHTEN TO Бе a 5A657 
34-52 N-m —VNIZI KZ,A!. CH 
REINFORCEMENT (25-38 FT-LB) > A 
ASSEMBLY-1429 : 
ARM SCREW 
ASSEMBLY WHEEL AND WHEEL 
PACER 388756-S55 
xe 1432 CARRIER COVER-1A372 
ASSEMBLY 
1433 
RIVET | 
380098-S43 % 4 
р 299) RETAINER 
J= PLATE 
5 < 1424 
I 
R 
NUT-34164-S55 Е я 
TIGHTEN TO UNS 
16-31 М-т 
WASHER (12-23 FT-LB) ASSEMBLY 
34907-S56 5A657 м, 
ына аны АБА LOCK 
ARM | 18312 
ASSEMBI Y 389911-S55 NUT 
| ASSEMBLY 
CARRER | 1A384 
ASSEMBLY ` 
1433 | 
ВЕТА!МЕВ 
1489 | 


<s - 


=. ——PÁ 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350 and F-Super Duty, and 
Bronco Vehicles 


MAINTENANCE 


The scheduled and non-scheduled maintenance 
recommendations are included in this section for 
reference. The emission systems scheduled 
maintenance services and the vehicle maintenance 
services are separated. Be sure to perform all 
maintenance services by referring to both Sections of 
the schedule. 


Scheduled Maintenance Emissions 


An Emission Systems Required Maintenance Chart for 
each truck model is listed on the following pages. 


The Emission Systems Required Maintenance Chart 
lists the items required to maintain the vehicle 
emission systems at levels determined by the Federal 
Government (Environmental Protection Agency). Refer 
to the appropriate Sections of the Engine Shop Manual 
and the Engine / Emission Diagnosis Manual" for the 
Maintenance Procedures, which are related to the 
items listed on the maintenance schedule. Use these 
procedures to perform the required emission system 
maintenance items listed on the maintenance charts. 


Maintenance service adjustments must conform to 
specifications contained in the Engine / Emissions 
Diagnosis Manual,* to those listed in the Truck 
Performance Specifications issue of the Technical 
Service Bulletin or shown on the Vehicle Emission 
Control Information Decal which is located on or near 
the engine, or the emission systems may become 
inoperative. 


It should be noted, however, that any modification of 
the emission control systems could create liability 
under Federal Law (U.S.) if made prior to the first sale 
and registration and, under the laws of some states, if 
made thereafter. Further, federal law prohibits vehicle 
manufacturers or dealers and other persons engaged 
in the business of repairing, servicing, selling, leasing, 
or trading motor vehicles as well as fleet operations 
from knowingly removing or rendering an emission 
control system inoperative after sale and delivery to 
an ultimate purchaser. In Canada, modifications of the 
emission control system could create liability under 
applicable Federal or Provincial laws. 


If an engine is equipped with a ‘‘Dura-Spark”’ ignition 
system and any high tension ignition wire was 
detached from a spark plug, the distributor cap, or the 
Coil to perform a maintenance operation, Silicone 
Dielectric Compound D7AZ-19A33 1-A 

(ESA-M 1C 17 1-A) or equivalent, must be applied to the 
boot before reconnection. Using a small clean 
screwdriver, apply a thin layer of Silicone Dielectric 
Compound on the entire interior surface of the boot. 


As a safety precaution, before starting the engine to 
perform maintenance, make sure the transmission 
selector is in Park (Automatic Transmission) or Neutral 
(Manual Transmission), the parking brake set and the 
wheels blocked. 


*Can be purchased as a separate item. 
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MAINTENANCE (Continued) 


TO ASSURE THE DURABILITY OF YOUR VEHICLE 
AND ITS EMISSION CONTROL SYSTEMS IT IS 
NECESSARY THAT SCHEDULED MAINTENANCE 
BE PERFORMED AT THE DESIGNATED 
INTERVALS. FORD RECOMMENDS THE USE OF 
GENUINE FORD REPLACEMENT PARTS. YOU 
MAY, HOWEVER, ELECT TO HAVE 
MAINTENANCE, REPLACEMENT, OR REPAIR OF 
THE EMISSIONS CONTROL DEVICES AND 
SYSTEMS (THE COST OF WHICH IS NOT 
COVERED BY WARRANTY) PERFORMED BY ANY 
AUTOMOTIVE REPAIR ESTABLISHMENT OR 
INDIVIDUAL AND MAY ELECT TO USE OTHER 
THAN FORD SERVICE PARTS FOR SUCH 
MAINTENANCE OR REPAIR. IF OTHER THAN 
FORD OR MOTORCRAFT PARTS OR FORD 
AUTHORIZED, REMANUFACTURED PARTS ARE 
USED FOR MAINTENANCE REPLACEMENTS OR 
FOR THE SERVICE OF COMPONENTS AFFECTING 
EMISSIONS CONTROL, THE OWNER SHOULD 
ASSURE HIMSELF THAT SUCH PARTS ARE 
WARRANTED BY THEIR MANUFACTURER TO BE 
EQUIVALENT TO GENUINE FORD MOTOR 
COMPANY PARTS IN PERFORMANCE AND 
DURABILITY. PLEASE CONSULT YOUR 
WARRANTY BOOKLET FOR COMPLETE 


WARRANTY INFORMATION. 
ADJUSTMENT IGNITION CURB IDLE ENGINE VACUUM HOSE 
PROCEDURE TIMING SPECIFICATION ROUTING (TYPICAL) 
NOTES SPECIFICATIONS 


VACUUM HOSE ROUTING 


FORD MOTOR COMPANY 
Z EMISSION CONTROL INFORMATION 


d 
" PARKING меи AND GLOCK WHEELS. CURB IDLE- ADJUST 8Ү TURNING CURB IOLE 
I SCREW : 


SE 

NORMAL OPERATING TAPERAYURE AND 

а MANUAL TRANS. 800 RPM IN NEUTRAL 

ACCESSORIES OFF. AUTO TRANS.: 650 RPM IN ORIVE 

IGNI TION TiMING- ^ DISCONNECT AND PLUG REPLACE AIR CLEANER AND RESTORE 

DISTRIBUTOR VACUUM HOSE. PUT 

TRANSMISSION IN NEUTRAL HOT ALL YACUUM CONNECTIONS. 

| E ; : SEE SHOP MANUAL FOR CHOKE AND IDLE 
AUTO TRANS.: 8% BTDC, 800 RPM MAX. MIXTURE ADJ TMENT INFORMATION. 

RECONNECT YACUUM HOSE. F 2% "он 

FAST IDLE- REMOVE AIR CLEANER. DISCONNECT 

ANO PLUG EGR VALVE, THROTTLE KICKER(TK) 


. PUT 
IDLE SCREW ON THE SPECIFIED STEP OF 
THE FAST IOLE САМ. THE TRANS IN NEUTRAL 
ANO ADJUST TO: 
| MANUAL TRANS. MIGHEST STEP- 
AUTO TRANS. KICKDOWN STEP- 
| RECONNECT EGR VALVE AND PURGE CY. 
| THROTTLE KICKER - APPLY MANIFOLO 
VACUUM TO THE TK. TURN TK TO 
ADJUST RPM 
MANU 


AL TRANS.- 1700 + 50 RPM !M NEUTRAL THIS VEHICLE CONFORMS IOS. EPA AND 

AUTO TRANS.- 1700 + 50 RPM IN NEUTRAL CALIFORNIA REGULATIONS APPUNMBLE TO 
DISCONNECT MANIFOLD VACUUM FROM TK. 1989 MODEL YEAR NEW HEAVY -OUTY SSSINES 

INTROOUCED .NTO COMMERCE SOLELY FOR 


SALE IN CALIFORNIA. 


EGA--9C485- B 7.5L | SPARK PLUG-ASF~42 
ADU «suae зо“ INON-CATALYST ron or vena 
TYPE GAP SPECIFICATIONS TYPICAL VEHICLE EMISSION SPECIFICATIONS 


CONTROL INFORMATION DECAL (OVER 8500 GVW) A10417-2B 
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MAINTENANCE (Continued) 


ADJUSTMENT IGNITION 
PROCEDURE TIMING ENGINE VACUUM HOSE 
NOTES SPECIFICATION ROUTING (TYPICAL) 


D MOTOR COMPANY VACUUM HOSE ROUTING 
IMPORTANT VEHICLE ANFORMATION * 


THIS VEHICLE IS EQUIPPED WITH EEC ІУ/ЕҒІ SYSTEMS. IDLE 
T ADJUSTABLE. SEE SHOP 


SPEEDS AND IDLE MIXTURES ARE NO 
MANUAL FOR ADDITIONAL INFORMATICA. 


ADJUST TONLTION TIMING WITH THE 
PARKING BRAKE SET ANO 
AT NORMAL OPERATING TEMPERATURE. 


(1) TURN E ENGIN 


E. 
T THE IN-LINE SPOUT Sa Sa ( OO oR да ). 


ART PREVIOUSLY WARMED-UP ENGIN 
(4) ADJUST IGNITION TIMING TO | 


O* BTDC. 
(5) TURN OFF ENGINE AND RESTORE ELECTRICAL CONNECTION. 


FIRING ORDER - 15426378 


TO 1989 MODEL YEAR NEW LIGHT-DUTY TRUCKS. 


THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS APPLICABLE 
COMPLIANCE. 


4000 FEET, FOR NEW VEHICLE COMPLIANCE ABOVE 4000 
FEET, SEE SERVICE PUBLICATIONS. 


“сек [CATALYSTS 


RANSMISSION IN NEUTRAL, 
HE WHEELS BLOCKED. ENGINE MUST BE 


------------ туң. TAD) 


+ FRONT OP VEHICLE 
SPARK PLUG 
GAP SPECIFICATION 
ENGINE TYPICAL VEHICLE EMISSION 
TYPE CONTROL INFORMATION DECAL (UNDER 8500 GVW) 


Maintenance Schedule Applicable To Bronco, 
E-150, E-250, E-350 and F-150, F-250, F-350, 
F-Super Duty Trucks 


Three maintenance schedules are specified for the 
1991 model Bronco, Econoline and F-Series trucks. 
They are identified by the letters B, E and G. The 
application of the various maintenance schedules are 
as follows: 


Catalyst Equipped Vehicles Require Unleaded 
Fuel Only 


Maintenance Schedule “В” — Gasoline Engine 
Equipped Vehicles with Light Duty Emissions 
(Under 8500 Pounds GVWR) 


The following catalyst equipped vehicles, designated 
for use with ‘‘Unleaded Fuel Only” should be 
maintained according to Maintenance Schedule “В.” 


e F-150 
e F-250 
e E-150/E-250 and Club Wagon 
ө Bronco 


A10418-2B 


Catalyst Equipped Vehicles Require Unleaded 
Fuel Only 


Maintenance Schedule G — Gasoline Engine 
Equipped Vehicles with Heavy Duty Emissions 
(Over 8500 Pounds GVWR) 


The “О” maintenance schedule is used for the 
following unleaded fuel vehicles with 4.9L 5.8L and 
7.5L ЕГІ engines. 


e F-150/F-250/F-350 
e F-Super Duty 
e E-250/E-350 and Club Wagon 


Maintenance Schedule “E’’— 7.3L Diesel Engine 
Equipped Vehicles 


The “Е” maintenance schedule is used for the 
following Diesel Engine Equipped Vehicles: 


@ Heavy Duty F-250 
e F-350 

e F-Super Duty 

e Heavy Duty E-250 
e E-350 


REQUIRED MAINTENANCE SERVICE 
PROCEDURES 

Refer to the appropriate Sections of the Engine Shop 
Manual and the Engine / Emission Diagnosis* manual 
for the required maintenance service procedures. 


*Can be purchased as a separate item. 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE В — NORMAL DRIVING CONDITIONS 


F-150/250 and Bronco Unleaded Fuel Vehicies with Light Duty Emissions (Under 8,500 Ibs. GVWR) 


B — Required for all vehicles. 


b — Required for 49 States vehicles and recommended only for California and Canada vehicles. | 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. | | | | 

(b) — This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a “(b)” in order to achieve best 
vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


Rotate Tires 


inspect Exhaust System for Leaks, Damage or Loose Parts 


| Lubricate Throttle Ball Stud 


Lubricate Steerin e. Driveshaft U-Joints, and Slip Yoke 
if equipped with Grease Fittings 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST. 
| MILES (Thousands) | 7.5 | 15 [225 | 30 [375] 45 |525| 60 |67.5| 75 |825 | 90 |975 | 105 [112.5 
MAINTENANCE OPERATION 
KILOMETERS (Thousands) | 12 | 24 | 36 | 48 | co | 72 | 84 | 96 | 108 | 120 | 132 | 144 | 156 | 168 | 181 | 


| 193 | 

[Emission Control Systems 

Change Engine Oil and Oil Filter — every 6 months OR в Ів |в | в [в [ в [ в [в | в [в |в |в [в [в [в [0 | 

l'OheckCooing System HosesandClams — — — — — — — | T W — < < OO ü ANNUALY | 

- à Ж ШЕШ ИШ ИШ 1 1 j ie] | ШЕ ИШ | | ИШ 

ШШ ШЕШ í j í í i ЕСЕ ШЕ | ИШ ] | | | O| 

Replace Ignition Wires Lo] j кк P O perro p p.m 

"Check Thermactor Hoses and Clamps# -—— EE 

Inspect Drive Belt Condition mE [| Jol l í | Í I T. [9 
Other Systems 

Check Wheel Lug Nut Torque* ВІВІВІВІРВІВІВІВ! j | | ] jJ | ! | 

Lubricate Tansfer Case Shift Lever Pivot Bolt and Control Rod fe; gel fel | | ft || fd 

n ng rins | | 


Inspect and Lubricate Automatic Transmission Shift Linkage (Bellcrank System) |B {B fB [в {в |B [в | 


| Rotate Tires s 


- парос and Remove any Foreign Material Tapped by Exhaust System Sing | B | В | 8 | 8 | B | 
inspect Parking Brake System for Damage and Operator — — | | | 18 | | 
в 


Beyond 60,000 miles/96 000 km 
continue recommended maintenance 
operations at intervals indicated for 
0-60,000 miles/96 000 km 


# identifies emission related checks or inspections. Eligibility tor emission control systems defect and performance warranties and emission recalls are not contingent upon the 


performance of emission related checks or inspections. 


UNIQUE DRIVING CONDITIONS 

К your driving habits FREQUENTLY include one or more of the following conditions: 

€ Short trips of less than 10 miles (16 km) when outside temperatures remain below freezing. 
€ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 

€ Operating in severe dust conditions. 

€ Operating during hot weather in stop-and-go "rush hour" traffic. 

€ Extensive idling, such as police, taxi or door-to-door delivery use. 

ө Snow plowing. 

€ Hig operation with a fully loaded vehicle (Max. GVW). 

слепое: NGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) whichever 
occurs first. 

атқар mur шд every 15,000 miles (24 000 km). 

AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 

— AES in severe dust conditions, ask your dealer for proper replacement intervals. 
AUTOMATIC/HD MANUAL 5-SPEED (8542) TRANSMISSION FLUID — Change each 
30,000 miles (48 000 km) — if your driving habits frequently include one or more of the 
following conditions: 


* Wheellug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for proper torque specifications. Also retighten to 
proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the wheel lug nuts have been loosened. 


/1 At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles. 


Check means a functional measurement of Systems’ operation (performance, leaks or conditions of parts). Correct as required. 
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for "NO COST PCV VALVE REPLACEMENT." 


e ide during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in 
hilly terrain. 

€ Operating at maximum loads. 

@ Towing a trailer or slide-in camper. 

€ Door-to-door delivery, police or taxi. 

€ Operating a transmission mounted PTO. 

EXTREME SERVICE ITEMS 

If your vehicle is operated off-highway, perform the following items every 1,000 miles 

(1600 km). If your vehicle is operated in mud and/or water, perform the following items daily: 

€ Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft U-joints 
and slip yoke if equipped with fittings. 

e Inspect front wheel bearings and lubrication. 

ө Lubricate automatic transmission external controls (Bellcrank system). 

e Inspect disc brake system, lube caliper slide rails. 

e Inspect drum brake system, hoses and lines. 

ө inspect exhaust system for leaks, damage or loose parts. 


е Lubricate clutch release lever pivot (7.3L and 7.5L). CA13378-C 


00-03-5 Maintenance and Lubrication 00-03-5 
кок алкен ле сы NT ЕСЕН: ГЫСЫ Басы сд эы чысы у ҮЕ ҮС S С Т. С SRT Ae NECI RPM MN ы = ы а gs кык Т, СҮТ УЫ о УО ТС ЫНЫ 


MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 
F-250 HD/350 and Super Duty Jnieaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L EFI Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 


G — Required for all vehicles 


des Required for 49 States vehicles and recommended only for California and Canada vehicles. 
ord recommends that you perform maintenance on all designated items to achieve best vehicle operation. 
(g) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a " 9r in order to achieve 


best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manu 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST. 


MAINTENANCE MILES (Thousands) | 5 |10115 |20 | 25 |30 |35 |40 |45 |50 |55 |eo | 65 | 70 | 75 | во | 85 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 
Ee НЕ ІПИННННННЕННЕЛЕЛЕЛЕЛЕЛЕ 


Emission Control Systems 


Replace Spark Plugs al 


Change Engine Oil and Oil Filter — | PE 
ae nans oR S O er  fefefejajejejejeje] 
i| | | | | Isi | | | 


Replace Engine Coolant — i E G ! 
every 36 months OR } | | 


*Check Cooling System, Hoses and Clamps | ANNUALLY 


Replace Crankcase Emission Fiter — | | L | БІТСЕ БЕ ЕН ЕН ЕЕ 1-19] LL | | Jol | | | | ИШГЕ 
— -—— HH П 

Bypass Valve 1 | i ИЙ | ИШ |j 9 (g) 
| $Check/Clean Throttle Body —  — — j| | I! ] í | ] 1 i Jid lol | БЕЙ БЕН БЕН БЕН БЕЙ БЕН БЕН ШЕН Jo] 


acturer recall liability. 


| 152 | 160 | 168 | 


-. 
“ч 
ч 


# Identifies emission related checks or inspections. Eligibility for emission control systems defect and performance warranties and emission recalls are not contingent upon the 


performance of emission related checks or inspections. 


lug nuts have been loosened. 


* Wheellugnuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual 
rear wheels or equipped for БАРЫН АКА, . See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel 


change or (2) any other time the whee 


[ /1 At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost except Canada vehicles. | 


* Check means a functional measurement of Systems operation (performance, leaks or condition of parts). Correct as required. 
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for "NO COST PCV VALVE REPLACEMENT." 


$On 5.0L and 5.8L engines because of the new anti-sludge throttle body, the idle speed control air by-pass valve must be removed from the throttle body before cleaning. 


UNIQUE DRIVING CONDITIONS 

If your driving habits FREQUENTLY include one or more of the following conditions: 

e Shorttrips of less than 10 miles (16 к) when outside temperatures remain below freezing. 
€ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 

€ Operating in severe dust conditions. 

€ Operating during hot weather in stop-and-go "rush hour" traffic. 

ө Extensive idling, such as police, taxi or door-to-door delivery use. 

e Snow plowing. 

e High speed «рө with a fully loaded vehicle (Max. GVW). 

Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) whichever 
occurs first. 


Check R Spark Plugs every 15,000 miles (24 000 km). 

SUPER DUTY REAR AXLES ONLY 

@ The lube change interval should be shortened to 3000 miles, or 3 months, whichever 
occurs first, during extended trailer tow operation above 70°F ambient and wide open 
throttle for extended periods above 45 mph. 

e The 3000 mile lube change interval may be waived if the rear axle has been filled with Ford 
approvo 75W-140 synthetic gear lube meeting materia! specification ESP-M2C187-A. 

AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 

— It operating in severe dust conditions, ask your dealer for proper replacement intervals. 


AUTOMATIC/HD MANUAL 5-SPEED (S5-42) TRANSMISSION FLUID and SUPERDUTY 

REAR AXLE LUBE — Change each 30,000 miles (48 000 km) — if your driving habits 

frequently include one or more of the following conditions: 

e parung during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in 
illy terrain. 

ə Operating at maximum ioads. 

© Towing a trailer or slide-in camper. 

e Door-to-door delivery, police or taxi. 

€ Operating a transmission mounted PTO. 

EXTREME SERVICE ITEMS 

If your vehicle is operated off-highway, perform the following items every 1,000 miles 

(1 600 km). If your vehicle is operated in mud and/or water, perform the following items daily: 

Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft U-joints 

and slip yoke if equipped with fittings. 

9 Inspect front wheel bearings and lubrication. 

ө Lubricate automatic transmission external controls (Bellcrank system). 

ө Inspect disc brake system, lube caliper slide rails. 

ө 

e 

© 


Inspect drum brake system, hoses and lines. 
inspect exhaust system for leaks, damage-or loose parts. 


Lubricate clutch release lever pivot (7.3L and 7.5L). CA13379-C 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 


F-250 HD/350 and Super Duty Unleaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L ЕР! Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 
G — Required for all vehicles 


Je Required for 49 States vehicles and recommended only for California and Canada vehicles. 

ord recommends that you perform maintenance on all designated items to achieve best vehicle operation. | 

(g) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a "(g)" in order to achieve 
best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


NORMAL ORIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST. 


MANTENANCE MILES (Thousands) | s [10 [15 [20 |25 [ao [35 [a Jas [so [ss [во [| 6s | ro | 7s [eo [es [9o [ss | 100 | 105 Гато | 115 [129] 
EX t ETE е ааа |а а зе рза ао за не аа-аа |за чаас |ва тво [вв г ч |з. 


Other Systems 


| Change RearAxleluve — — — — [| [ | | [| | tela 
G 


and Lubricate Clutch Release Lever 


Check Clutch Fluid Reservoir Level 


Lubricate Transfer Case Shift Lever Pivot 
Bolt and Control Rod Connecting Pins 
Lubricate Automatic Transmission Linkage 


(Belicrank System) 


Lubricate Front Axle Spindle Pins, Steering 
Linkage, Driveshaft U-Joints and Slip Yoke 
if Equipped with Fittings 


Lubricate Front Axle Spindle Pins G 
(F-Super Duty) 


рен Disc Brake System, Lube Caliper Slide 
ails 


Inspect Drum Brake System, Hoses and Lines 
Inspect and Lubricate Front Wheel Bearings 


Inspect and Remove any Foreign Material G 
Trapped by Exhaust System Shielding 

Inspect Exhaust System for Leaks, Damage or 
Loose Parts 

Inspect Parking Brake System for Damage and 
Operation 


Beyond 60.000 miles 96 000 km 
continue recommended maintenance operations at 
intervals indicated for 0-60,000 miles 96 000 km 
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Inspect Parking Brake Fluid Level 
(F-Super Duty) 


Lubricate Throttle Ball Stud 


(4x4) (F250) 


Change Manual Transmission Oil 
HO M500/S5-42 


* Wheellug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles 800 km for vehicles equipped with dual 
rear wheels or equipped for snowplowing). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles. 800 km after (1) any wheel 
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change or (2) any other time the wheel lug nuts have been loosened. 


А At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost except Canada vehicles. 


* Check means a functional measurement of Systems operation (performance, leaks or condition of parts). Correct as required. 
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for "NO COST PCV VALVE REPLACEMENT." 


$ On 5.0L and 5.8L engines because of the new anti-sludge throttle body, the idle speed control air by-pass valve must be removed from the throttle body before cleaning. 


UNIQUE DRIVING CONDITIONS 


AUTOMATIC/HD MANUAL 5-SPEED (S5-42) TRANSMISSION FLUID and SUPERDUTY 


It your driving habits FREQUENTLY include one or more of the following conditions: 

e Short trips of less than 10 miles (16 km) when outside temperatures remain below freezing. 

€ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 

© Operating in severe dust conditions. 

© Operating during hot weather in stop-and-go "rush hour” traffic. 

@ Extensive idling, such as police, taxi or door-to-door delivery use. 

@ Snow plowing. 

e High pA operation with a fully loaded vehicle (Max. GVW). 

E NGINE OIL ANO OIL FILTER every 3 months or 3,000 miles (4 800 km) whichever 

Occurs first. 

Check/Regap Spark Plugs every 15.000 miles (24 000 km). 

SUPER DUTY REAR AXLES ONLY 

€ The lube change interval should be shortened to 3000 miles, or 3 months, whichever 
occurs first, during extended trailer tow operation above 70°F ambient and wide open 
throttle for extended periods above 45 mph. 

€ The 3000 mile lube change interval may be waived if the rear axle has been filled with Ford 
approved 75W-140 synthetic gear lube meeting material specification ESP-M2C187-A. 


AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 
— If operating in severe dust conditions, ask your dealer for proper replacement intervals. 


REAR AXLE LUBE — Change each 30,000 miles (48 000 km) — if your driving habits 

frequently include one or more of the following conditions: 

e Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in 
hilly terrain. 

e Operating at maximum loads. 

e Towing a trailer or slide-in camper. 

e Door-to-door delivery, police or taxi. 

© Operating a transmission mounted PTO. 


EXTREME SERVICE ITEMS 

If your vehicle is operated off-highway. perform the following items every 1.000 miles 

(1 600 km). If your vehicle is operated in mud апа:ог water, perform the following items daily: 

e Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft U -joints 
and slip yoke if equipped with fittings. 

Inspect front wheel bearings and lubrication. 

Lubricate automatic transmission external controls (Bellcrank systern). 

Inspect disc brake system, lube caliper slide rails. 

Inspect drum brake system, hoses and lines. 

Inspect exhaust system for leaks, damage or loose parts. 

Lubricate clutch release lever pivot (7.3L and 7.5L). 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE B — NORMAL DRIVING CONDITIONS 

E-150/250 and Club Wagon Unleaded Fuel Vehicles with Light Duty Emissions (Under 8,500 Ibs. GVWR) 

B — Required for all vehicles. 

b — Required for 49 States vehicles and recommended only for California and Canada vehicles. 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. 

(b) = This item required to be performed. However, Ford recommends that you also perform maintenance on items designated by a "(b)" in order to achieve best 
vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST 
MILES (Thousands) | 75 | 15 |22,5 | 30 [375] 45 [525] 60 |67.5 | 75 [82.5] 90 |975 | 105 [112.5] 120] 
MAINTENANCE OPERATION 
KILOMETERS (Thousands) | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 [108 | 120 [ 132 | 
Emission Control Systems 


Change Engine Oil and Oil Filter — every 6 months OR 
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Replace Air Cleaner Filter 
| 
| Repacelgntion Wires 
| 


Other Systems 


Change Rear Axle Lube 
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| Inspect Exhaust System for Leaks, Damage ог Loose Parts | (| 


Inspect Exhaust System for Leaks, Damage or Loose Parts 


Inspect and Remove any Foreign Materia! Trapped by Exhaust System 
Shielding 


Inspect Parking Brake System for Damage and Operation 


Lubricate Throttle Ball Stud 


Lubricate perii Linkage, Driveshaft U-Joints, and Slip Yoke 
if Equipped with Grease Fittings 


Lubricate Caliper Slide Rails 


Lubricate Front Axle Spindle Pins 


# identifies emission related checks or inspections. Eligibility for emission control systems def 
performance of emission related checks or inspections. 


Beyond 60,000 miles/96 000 km, 
continue recommended maintenance 
operations at intervals indicated for 
0-60,000 miles/96 000 km. 
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and performance warranties and emission recalls are not contingent upon the 


* Wheellug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for p 


rope; torque specifications. Also retighten to 
proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the wheel lug nuts have been loosened. 


/1 At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles. 


* Check means a functional measurement of Systems' operation (performance, leaks or conditions of parts). Correct as required. 


GQ Commercial Stripped Chassis Only. 


$ NOTE: On 5.0L and 5.8L Engines because of the new anti-sludge throttle body, the idle speed control air by-pass valve must be removed from the throttle body before cleaning. 


UNIQUE DRIVING CONDITIONS © Operating during hot weather (above 90°Р, 32°С) and carrying heavy loads and driving in 
If your driving habits FREQUENTLY include one or more of the following conditions: hilly terrain. 
ө Short trips of less than 10 miles (16 km) when outside temperatures remain below ө Operating at maximum loads. 
freezing. e Towing a trailer or slide-in camper. 
ө Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. e Door-to-door ые Тш or taxi. 
€ Operating in severe dust conditions. EXTREME SERVICE ITEMS "us | 
€ Operating during hot weather in stop-and-go "rush hour" traffic. If your vehicle is operated off-highway, perform the following items every 1,000 miles 
€ Extensive idling, such as police, taxi or door-to-door delivery service. (1 600 km). If your vehicle is operated in mud and/or water, perform the following items daily. 
e Hig ges operation with a fully loaded vehicle (max. GVW). ө Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
Change NGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) U-joints and slip yoke if equipped with fittings. 
whichever occurs first. e Inspect front wheel bearings and lubrication. 
Check/regap SPARK PLUGS every 15,000 miles (24 000 km). € Lubricate automatic transmission external controls (Bellcrank system). 
AIR CLEANER and CRANKCASE EMISSION AIR FILTERS e inspect disc brake system, lube caliper slide rails. 
If operating in severe dust conditions, ask your dealer for proper replacement intervals. e Inspect drum brake system, hoses and lines. 


А ATIC TRANSMISSION FLUID — Change each 30,000 miles (48 000 кт) — if your e Inspect exhaust system for leaks, damage or loose parts. 
driving habits frequently include one or more of the following conditions: e Lubricate clutch release lever pivot (7.5L). 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 


E-250/350 and Club Wagon Unleaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L EFI Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 

G — Required for all vehicles 

g — Required for 49 States vehicles and recommended only for California and Canada vehicles. 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. | 

(g) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a “(g)” in order to achieve 

best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 
NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST. 


MAINTENANCE MILES (Thousands) | 5 [10 |15 |20 | 25 |30 |35 |40 [45 |50 |55 [eo | es | 70 | 75 | во | 85 | 90 | 95 | 100 | 105 | 110 | 115 | 120 
OPERATION — KILOMETERS (Thousands) | 8 | 16 |24 |32 |40 |48 |56 |64 |72 |80 [вв |96 | 104 | 112 | 120 | 128 | 136 | 144 | 152 | 160 | 168 | 177 | 184 | 193. 


Emission Control Systems 


Change Engine Oil and Oil Filter — 
every 6 months OR 


Replace Spark Plugs 

Replace Engine Coolant — every 36 months OR 
* Check Cooling System, Hoses and Clamps 

Replace Air Cleaner Filter 

Replace Crankcase Ventilation Filter 

Replace PCV Valve 

Replace Ignition Wires 
*Check Thermactor Hoses and Clamps# 
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* Check/Clean Throttle Body | 
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Inspect Drive Belt Condition a 
G | 
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Linkages, Driveshaft U-Joints and Slip Yoke if 
Equipped with Fittings 


Mam Disc Brake System, Lube Caliper Slide | 
ails 


inspect Drum Brake Systems, Hoses and Lines 
Inspect and Lubricate Front Wheel Bearings 


Inspect Exhaust System for Leaks, Damage or 
Loose Parts 


Check Clutch Reservoir Fluid Level) 


Lubricate Automatic Transmission Linkage 
(Bellcrank System) 


Lubricate Front Axle Spindle Pins, Steering 


Beyond 60,000 miles/96 000 km 
continue recommended maintenance operations at 
intervals indicated for 0-60,000 miles/96 000 km 
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Inspect and remove any foreign material trapped 
by exhaust system shielding 

Inspect Engine Air Induction System 

(E-350 over 10,000 Ibs. GVWR only) 


Inspect Fan and Fan Shroud 

(E-350 over 10,000 165. GVWR only) 

Inspect Parking Brake System for Damage and 
Operation 


Lubricate Throttle Ball Stud LN 


| Change Manual Transmission Oil 
HD M50D/S5-42 | 
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Wheellug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual 
rear wheels). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the 
wheel lug nuts have been loosened. 


At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.8L and 7.5L engines except California and Canada vehicles. 


* = Check means a functional measurement of Systems’ operation (performance, leaks or conditions of parts). Correct as required. 


! (D Commercial Stripped Chassis. 


UNIQUE DRIVING CONDITIONS 


€ Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in 
If your driving habits FREQUENTLY include one or more of the following conditions: 


hilly terrain. 


e Snort trips of less than 10 miles (16 km) when outside temperatures remain below 
reezing. 
€ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 
ө Operating in severe dust conditions. 
ө Operating during hot weather in stop-and-go "rush hour" traffic. 
e Extensive idling, such as police, taxi or door-to-door delivery service. 
e High speed operation with a fully loaded vehicle (Max. GVW). 
Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) 
whichever occurs first. 
Check/regap Зва и S every 15,000 miles (24 000 km). 
a 


AIR CLEANE CRANKCASE EMISSION AIR FILTERS 
— t ege YR severe dust conditions, ask your dealer for proper replacement intervals. 
AUTOMATIC TRANSMISSION FLUID — Change each 30,000 miles (48 000 km) — it your 


driving habits frequently include one or more of the following conditions: 


ө Towing a trailer. 
ө Door-to-door cS ре or taxi. 
EXTREME SERVICE ITEMS ! 
If your vehicle is operated off-highway, perform the following items every 1,000 miles 
" eon km). If your vehicle is operated in mud and/or water, perform the following items 
aily: 
e Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
U-joints and slip yoke if equipped with fittings. 
e Inspect front wheel bearings and lubrication. 
€ Lubricate automatic transmission external controls (Bellcrank system). 
ө Inspect disc brake system, lube caliper slide rails. 
Ф Inspect drum brake system, hoses and lines. 
e inspect exhaust system for leaks, damage or loose parts. 
€ Lubricate clutch release lever pivot (7.5L). 
CA13381-C 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE E — VEHICLES EQUIPPED WITH 7.3L DIESEL ENGINES 


SERVICE INTERVALS — PERFORM AT THE MONTHS OR THE DISTANCES SHOWN, WHICHEVER COMES FIRST 


Manor Wiss crounande) [е [ous [an [as [oo [as Jao [as [so [ee vo [es [7o [s 2o [os [vo [se pr [vos roo rs eo 
OPERATION KILOMETERS (Thousands) | 8 |16 |24 | 32 | «o | «e | se | 64 | 72 | ao | вв | 96 [105 [113 [121 [129 [137 [145 [153 [161 [169 [177 [18s [193 


Change Engine Oil and Replace Oil Filter — | | | 
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Check Coolant Condition and Protection, | i 
Cooling System/Hoses/Clamps (Prior to | ANNUALLY 
Cold Weather) Н 


еше Coolant Every 36 Months or 
at Mileage 
Check and Inspect Drive Belt Condition and 
Tension(@ 


> 


> 
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Replace Air Cleaner Element(2) | X 
Inspect Engine Air Induction System | 


BN 
mu 
[ReplaceFuelFitern | || | 


Drain Water from Fuel/Filter Bowl) 


“Wheel lug nuts must be dos Abi to proper torque specification at 500 miles/800 km of new vehic! n (100 miles/160 km and 500 miles/800 km for vehicles with dual rear 
wheels or vehicles equipped for snowplowing). See your Owner Guide for proper torque specification. Also retighten to proper torque specification at 500 miles/800 km, after any wheel 
change, or any other time the wheel lug nuts have been loosened. 


@SEVERE SERVICE OPERATION 
When operating your vehicle under any of the following conditions, change engine oil and filter every three months or 2500 miles (4 000 km) whichever occurs first. Use an engine oil 
conforming to Ford Specifications or the equivalent oil conforming to АР! service categories of both SF and CD. Do not use oil labeled as only SF or only CD, as they could cause 
engine damage. The oil should be of the proper viscosity (thickness) as identified on page 29. 

€ Sustained high speed driving at GVWR during hot weather (over 90°F/32°C). 

€ Operation in severe dust conditions. 

e Trailer towing for long distances (over 1,000 miles/1 600 km). 

e Frequent or extended idling (over 10 minutes per hour of normal driving). 

@ More often if operated in severe service or dust conditions. An instrument panel warning light will glow during norma! engine operation when filter replacement is required. 


@More frequent intervals may be required dependent on fuel quality and vehicle usage. An instrument panel warning light will glow when servicing is required, or when the ignition key 
is in the START position. | . 


@Every 12 months or at mileage. 


@For severe service only change fluid every 30,000 miles. The definition of severe service for automatic transmission is as follows: 
The automatic transmission fluid should be changed every 30,000 miles (48 000 km) if your vehicle(s) operate under any of the following conditions: 
— Sustained high speed driving during hot weather ( + 90°F, + 32°С). 
— Towing a trailer for long distances. 
— Accumulating 5,000 miles (8 000 km) or more per month. 
— Continuous running service. 


©Inspect belt and check tension every 5000 miles on ambulance units. 


ФНО MANUAL 5-SPEED (55-42) TRANSMISSION FLUID — Change each 30.000 miles (48,000 km) — If driving habits frequently include one ог more of the following conditions: 
— Operating during hot weather (above 90°Р, 32°С) and carrying heavy loads and driving in hilly terrain. 
— Operating at maximum loads. 
— Towing a trailer or slide in camper. 
— Operating a transmission mounted PTO. 

(S For F-Super Duty rear axles, refer to the unique driving conditions noted in Maintenance Schedule G which creates the need for a 30,000 mile lube change interval; note also the 
extreme service conditions in Schedule G which create the need for a 3,000 mile/3 month lube change interval or the alternative use of 75W-140 rear axle lube meeting material 
specification ESP-M2C187-A. CA13382-C 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE E — VEHICLES EQUIPPED WITH 7.3L DIESEL ENGINES (Continued) 
SERVICE INTERVALS — PERFORM AT THE MONTHS OR THE DISTANCES SHOWN, WHICHEVER COMES FIRST 


MAINTENANCE MILES (Thousands) | 5 |10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | во | es | 70 | 75 | во | 85 | 90 | 96 |100 |105 | 110 |115 | 120 
OPERATION KILOMETERS (Thousands) | 8 |16 | 24 | 32 | 40 | 48 | 56 [64 |72 | во | 88 | 96 |105 |113 |121 |129 |137 |145 |153 |161 |169 |177 [185 |193 


Other Systems 
| Change Rear Axe Lube — ^ — &— $ | | T LI | | ИШ l ШЕ ЕЛ ИШ ИШ ИШ 


Check and Adjust Wheel Lug Nut Torque* X Ix ix іх {x 
Inspect Exhaust SystenvShields/Joints for 
Leaks, Breakage, Looseness, and Corrosive | 


Оатаде 


Inspect Diesel Engine Mounted Noise Hardware | j 
| for Damage or Oil/Fuel Saturation i.e.,; Block | 
Panels, Oil Pan Covers, Treated Valve Covers 


| inspect the Vehicle for Missing, Damaged, or Ж 
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Mislocated Chassis and Body Mounted Noise | 
Shields 


| Inspect Fan and Fan Shroud (E- and F-350 NE 

Over 10,000 Ibs. GVWR Only) : 
Lubricate Driveshaft эр Yoke and U-Joint if | 
Equipped with Grease Fittings | 


Lubricate Steering Linkage (Only if Equipped 
X 
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м отеаве СЗ) NOTE: Checks, Inspections and Lubrication Intervals on 
Non-Emission Items (Other Systems) Should Be Continued 
at the Same Mileage Intervals 
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“Wheel lug nuts must be retightened to proper torque specification at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles with dual rear 
wheels or vehicles equipped for snowplowing). See your Owner Guide for proper torque specification. Also retighten to proper torque specification at 500 miles/BOO km, after any wheel 
change, or any other time the wheel lug nuts have been loosened. 

(DSEVERE SERVICE OPERATION 
When d your vehicle under any of the following conditions, change engine oil and filter every three months or 2500 miles (4 000 km) whichever occurs first. Use an engine oil 
conforming to Ford Specifications or the equivalent oil conforming to API service categories of both SF and CD. Do not use oil labeled as only SF or only CD, as they could cause 
engine damage. The oil should be of the proper viscosity (thickness) as identified on page 29. 

ө Sustained high speed driving at GVWR during hot weather (over 90°F/32°C). 

€ Operation in severe dust conditions. 

€ Trailer towing for long distances (over 1,000 miles/1 600 km). 

€ Frequent or extended idling (over 10 minutes per hour of normal driving). 

@ More often if operated in severe service or dust conditions. An instrument panel warning light will glow during normal engine operation when filter replacement is required. 


@More ал intervals may be required dependent оп fuel quality and vehicle usage. An instrument panel warning light will glow when servicing is required, or when the ignition key 
is in the START position. 


@Every 12 months or at mileage. 


(ФҒог severe service only change fluid every 30,000 miles. The definition of severe service for automatic transmission is as follows: 
The automatic transmission fluid should be changed every 30,000 miles (48 000 km) if your vehicle(s) operate under any of the following conditions: 
— Sustained high speed driving during hot weather (+ 90^F, + 32°С). 
— Towing a trailer for long distances. 
— Accumulating 5,000 miles (8 000 km) or more per month. 
— Continuous running service. 


(e inspect belt and check tension every 5000 miles on ambulance units. . 


@HD Manual 5-speed (S5-42) Transmission Fluid — Change each 30,000 miles (48,000 km) — if driving habits frequently include one or more of the following conditions: 
— Operating during hot weather (above 90°F, 32°С) and carrying heavy loads and driving in hilly terrain. 
— Operating at maximum loads. 
— Towing a trailer or slide in camper. 
— Operating a transmission mounted PTO. 


®For F-Super Duty rear axles, refer to the unique driving conditions noted in maintenance Schedule G which creates the need for а 30,000 mile lube change interval; note also the 
extreme service conditions in Schedule G which create the need for a 3,000 mile/3 month lube change interval or the alternative use of 75W-140 rear axle lube meeting material 
specification ESP-M2C187-A. CA15266-A 
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MAINTENANCE (Continued) 


OWNER MAINTENANCE CHECKS 


| Listed below are vehicle maintenance checks and inspections that should be performed by the owner or qualified 
service technician at the indicated intervals. The Owner's Guide contains supporting specifications and service: 
information. 


Any adverse conditions should be brought to the attention of the dealer or qualified service technician as soon as 
possible. 


These Owner Maintenance checks are generally not covered by warranties and the owner may be charged for labor, 
parts and lubricants used. 


‘When an Owner Stops for Fuel: 


ө Check the engine oil level. 
€ Check the windshield washer fluid level. 
€ Look for low or under-inflated tires. 


While Operating the Vehicle: 


ө Note any changes in the sound of the exhaust or any smell of exhaust fumes in the vehicle. 


€ Check for vibrations in the steering wheel. Notice any increased steering effort or looseness in the steering wheel, or 
change in its straight ahead position. 


e Notice if the vehicle constantly turns slightly or "pulis" to one side when traveling on smooth, level road. ` 


© When stopping, listen and check for strange sounds, pulling to one side, increased brake pedal travel or "hard" to 
push brake pedal. 


© if any slipping or changes in the operation of the transmission occurs, check the transmission fluid level. 
€ Check automatic transmission PARK function. 
e Check parking brake. 


At Least Monthly: 


e Check and adjust tire pressure (cold). 
e Check coolant level in the coolant recovery reservoir. 
ө Check operation of lights, horn, turn signals, windshield wipers and washers, and hazard warning flasher. 


e Check for fluid leaks by inspecting the surface beneath the vehicle for oil, coolant, or other fluid drips. Clean water 
from the air conditioning system is normal. 


CY3365-2B 
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MAINTENANCE (Continued) 


OWNER MAINTENANCE CHECKS (Cont'd.) 


At Least Twice a Year (i.e., Every Spring and Fall): 
ө Check power steering reservoir fluid level. 


e Check radiator, heater and air-conditioning hoses for leaks or damage. 
ө Check for worn tires. 

ө Clean body and door drain holes. 

e Flush complete underside of vehicle. 

e Inspect underbody components for damage. 


ө Check exhaust system for leaks or damage. 
NOTE: It is normal for a certain amount of moisture and staining to be present around the muffler seams. 
The presence of soot, light surface rust or moisture does not indicate a faulty muffler. 


e Check parking brake system. 
e Check headlamp alignment. 
e Check seat and shoulder belt webbing, buckles and release mechanisms. 
e inspect seat back latches for proper operation. 

e Check air pressure in spare tire. 


At Least Once a Year: 
ө Lubricate door hinges and checks and hood hinges. 

ө Lubricate door, hood and deck locks, and latches, including swing-away spare tire carrier latch and striker. 

ө Lubricate door rubber weatherstrips. 

e inspect and lubricate automatic transmission linkage and controls. 

e Clean battery and terminals, check electrolyte level on low maintenance (auxiliary and replacement) batteries. 
€ Check rear axle fluid levels. 
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LUBRICATION CHART 


Important lubrication points for typical chassis and WARNING: THE AMERICAN PETROLEUM 

engines are shown in the following illustrations. INSTITUTE (API) HAS ANNOUNCED THAT 
Vehicles with optional equipment may have slightly CONTINUOUS CONTACT WITH USED MOTOR OIL 
different or additional lubrication points. When special HAS CAUSED SKIN CANCER IN LABORATORY 
equipment or accessories are installed on the truck, MICE. THE EFFECTS OF USED MOTOR OIL ON 
consult the manufacturer's literature for lubrication HUMANS HAS NOT BEEN ESTABLISHED. IT IS 
procedures. A table of recommended lubricants is RECOMMENDED, HOWEVER, THAT AS A 

included at the end of this Section. PRECAUTIONARY MEASURE, HUMANS PROTECT 


THEIR SKIN BY WASHING WITH SOAP AND 
WATER AFTER COMING IN CONTACT WITH USED 
MOTOR OIL. 


00-03-14 Maintenance and Lubrication 00-03-14 
MGE ADIP IM MM о сугуы сут ыс NE MEM MUI CMM p CSI ENNIUS CMM M == ете ишш ышы чы ыс 


LUBRICATION CHART (Continued) 


F-150-250-350 (4 x 4) AND BRONCO CHASSIS LUBRICATION POINTS 


LUBRICATE WITH MULTI-PURPOSE 
GREASE - D7AZ-19584-AA (ESR-M1C159-A) 
OR LONG-LIFE LUBRICANT, 


C1AZ-19590-BA (ESA-MIC75-B) PITMAN ARM 
OR EQUIVALENT CONNECTION 
GREASE FITTING 
CHECK FRONT AXLE 
STEERING LINKAGE 
LUBRICANT LEVEL GREASE FITTINGS 
(4 PLACES) IF SO EQUIPPED 
GREASE GREASE STUB KING PIN 
FITTING FITTINGS - F-350 (4 x 4) 


MONOBEAM ONLY 


* REPACK FRONT WHEEL 
BEARING AND LOCKING 
HUBS (BOTH SIDES) 


% LUBRICATE FRONT SPINDLE 


NEEDLE BEARINGS 


LUBRICATE UNIVERSAL JOINT 
FITTINGS AND 

SPLINE FITTING (SLIP YOKE) 
(IF SO EQUIPPED) 


AUTOMATIC TRANSMISSION LINKAGE 


BALL STUD - LUBRICATE WITH 
MULTI-PURPOSE GREASE 

D7AZ-19584-AA OR MANUAL 
LONG-LIFE LUBRICANT TRANSMISSION 
C1AZ-19590-BA (ESA-MIC75-B) FILL PLUG 
OR EQUIVALENT CHECK LEVEL 
(ON DRIVER'S SIDE) 
(ON PASSENGER 
SIDE FOR 4-SPEED) 


LUBE CLUTCH 
CHECK FLUID LEVEL RELEASE LEVER 
TRANSFER CASE 
*DRAIN AND REFILL 


TRANSFER CASE 


LUBRICATE UNIVERSAL 
JOINT SPLINE 
FITTING (SLIP YOKE) 
(IF SO EQUIPPED) 


LUBRICATE UNIVERSAL 

JOINT FITTING 

(USE ROUNDED-NOSE ADAPTER 
FOR FLUSH-TYPE FITTING 

ON DOUBLE CARDAN CENTERING 
BALL ONLY) 


THROTTLE VALVE (TV) CABLE 
LINKAGE 5.0L 
E.F.1. AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE 
4.9L E.F.l. AND 7.5L Е.Ғ.. 
C-6 TRANSMISSION ONLY 


REAR AXLE 
FILL PLUG 


TRANSMISSION 
DIPSTICK 
(AUTOMATIC) 


*LUBRICATE 

TRANSFER CASE 

SHIFT LEVER PIVOT 
BOLT AND CONTROL 
ROD CONNECTING PINS 


*DAILY WHEN OPERATING IN DEEP WATER 


Y1031-X 
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LUBRICATION CHART (Continued) 


PITMAN ARM 
CONNECTION 


GREASE FITTING 
E-150-250-350 TYPICAL CHASSIS 
LUBRIACTION POINTS STEERING LINKAGE 


DISC BRAKE | 0A GREASE FITTINGS (4 PLACES) 
SLIDER RAIL А = Ë ғ IF SO EQUIPPED 


RELEASE LEVER АРАЛА SS — LLL ЗА ЫН АН 
(COMMERCIAL STRIPPED ае у ДЖ” ©) 
CHASSIS ONLY) — A | V, ў 
ON 


KING PIN — TWO 


Ы 
AM | 4 pecs 
TRANSMISSION 
FILL PLUG GEARSHIFT 
CHECK LEVEL =N e — CONTROL LEVERS 
(ON DRIVER'S SIDE) =, al 


LUBRICATE WITH MULTI-PURPOSE GREASE 


"ce 
—— 
= 


TRANSMISSION 


D7AZ-19584-AA (ESR-MIC159-A) OR LONG-LIFE P L Je LINKAGE 
LUBRICANT, CIAZ-19590-BA (ESSA-MIC75-B) = En 
SS, OR EQUIVALENT \ 
Ye = BALL STUD — LUBRICATE WITH 
О, LUBRICATE MULTI-PURPOSE GREASE 
UNIVERSAL D7A2-19584-AA OR LONG-LIFE 
JOINT FITTING LUBRICANT CIAZ-19590-BA 
(IF SO EQUIPPED) (ESA-MIC75-B) 
БГ EL а ад LUBRICATE OR EQUIVALENT 
Ur | GREASE SLIP | 
= YOKE SPLINE 
Ц FITTING 
(9), REAR AXLE 
FILL PLUG — 
E-150 
(FORD AXLE) 
LUBRICATE UNIVERSAL — | 
JOINT FITTING —— 
(IF SO EQUIPPED) 
THROTTLE VALVE (TV) CABLE 
i LINKAGE 5.0L E.F.I. ENGINE 


AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE, 4.9L, 
Е.Ғ.І. C-6 TRANSMISSION 


TRANSMISSION 


DIPSTICK 

(AUTOMATIC) REAR AXLE 
FILL PLUG 
E-250-350 
(DANA AXLE) 


Y1167-U 


00-03-16 Maintenance and Lubrication 00-03-16 


LUBRICATION CHART (Continued) 


F-150-250-350 (4 x 2) AND F-SUPER DUTY CHASSIS LUBRICATION POINTS 


GREASE 
GREASE FITTINGS 


FITTING 


SPINDLE 
GREASE < 
FITTINGS 
SPINDLE 
GREASE 
SOLID I-BEAM FRONT AXLE F-SUPER DUTY FITTINGS 


NOTE: USE LONG LIFE LUBRICANT 
C1AZ-19590-BA (ESA-MIC75-B) OR EQUIVALENT 


NOTE: USE LONG.LIFE 
LUBRICANT, CIAZ-19590-BA (ESA-MIC75-B) 
OR EQUIVALENT IN FITTING ONLY 


TRANSMISSION 
DIPSTICK 
(AUTOMATIC) 


GREASE FITTING TIE ROD GREÁSE FITTING 


FITTING 


CAST TWIN I-BEAM FRONT AXLE F-150-250-F-350 (4x2) 
NOTE: USE MULTI-PURPOSE LONG LIFE LUBRICANT 
C1AZ-19590-BA (ESA-M1C75-B) OR EQUIVALENT 


LUBRICATE WITH MULTI-PURPOSE GREASE- 
D7AZ-19584-AA OR LONG-LIFE 
LUBRICANT, C1AZ-19590-BA 
(ESA-MIC75-B) OR EQUIVALENT 


NS E 
- 


TIE ROD — GREASE FITTING ON EACH SIDE 
(FORWARD OF AXLE ON 4 WHEEL DRIVE) 


REPACK FRONT 
WHEEL BEARINGS 


5 Jj 
AUTOMATIC TRANSMISSION LINKAGE 


KING PIN (TWO GREASE CUUTCH RELEASE dE | UNIVERSAL 
y oa 
FITTINGS ON EACH) LEVER ў Ф. * JOINT FITTINGS 
F-SUPER DUTY AND |” 
F-350 (4x4) ONLY MANUAL TRANSMISSION : (IF SO EQUIPPED) 
FILL PLUG CR 
CHECK LEVEL 
(ON DRIVER'S SIDE 4 LUBRICATE 
FOR 5 SPEEDS) UNIVERSAL JOINT SPLINE 
(ON PASSENGER SIDE FOR i FITTING (SLIP YOKE) 
4 SPEED) 
BALL STUD 
LUBRICATE WITH MULTI-PURPOSE 
GREASE D7AZ-19584-AA OR LONG-LIFE jon ps 
e е ыы Е-150-350 UNIVERSAL JOINT FITTING 
(FORD (IF SO EQUIPPED) 
AXLE) 


PARKING BRAKE 
FILL PLUG 
CHECK LEVEL 


TRANSMISSION T-V 8H 

LEVER PART OF TRANSMISSION 

REFERENCE — 
THROTTLE VALVE (TV) CABLE LINKAGE 


5.0L Е.Ғ.І. ENGINE AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE, 4.9L E.F., 
5.81 E.F.I., 7.5L E.F.. 


REAR AXLE FILL PLUG 
F-SUPER DUTY F-SUPER DUTY ONLY 


(DANA AXLE) 


Y1026-P 
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00-03-17 
LUBRICATION CHART (Continued) 


F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS — AND 
MOTOR HOME CHASSIS LUBRICATION POINTS 


DRAG LINK 
2 FITTINGS 


REPACK FRONT 


WHEEL BEARINGS 
KING PIN (TWO GREASE 


. FITTINGS ON EACH SIDE) 


SPINDLE BOLT 
LUBRICATE 


j 77 2 EACH SIDE 
CLUTCH RELEASE 


LEVER P TIE ROD, 


1 FITTING ON 
MANUAL TRANSMISSION (7. EACH SIDE 
FILL PLUG P | 
CHECK LEVEL 5 PARKING BRAKE 
(ON DRIVER'S SIDE) = FILL PLUG 
: CHECK LEVEL 
ЖЕТЕН . 
LUBRICATE EE LUBRICATE 
UNIVERSAL JOINT os UNIVERSAL JOINT SPLINE 
FITTING = 
(3 PLACES) 


FITTING (SLIP YOKE) 


NOTE: USE LONG LIFE LUBRICANT 
C1AZ-19590-BA OR EQUIVALENT 


REAR AXLE FILL PLUG 
F-SUPER DUTY 
(DANA MODEL 80 AXLE) 


Y4153-D 
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LUBRICATION CHART (Continued) 


E-150-250-350 4.9L ENGINE SERVICE POINTS 


RADIATOR COOLANT LEVEL 
REFER TO THE 


prr E APPROPRIATE SHOP 
аси MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 
ENGINE OIL 
FILLER CAP T 


TRANSMISSION 
FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°С (150° TO 170°F) 


BXT-64A 


CJC FLUID LEVEL AT ROOM 
BRAKE MASTER o 0 TEMPERATURE 21° TO 35°C 
CYLINDER-CHECK (70° TO 95°F) 
FLUID LEVEL 
s wd AUTOMATIC TRANSMISSION 
D 
POWER STEERING PUMP DRIVE MARK CHECK PR EE 
DIPSTICK FLUID SHOULD RUNNING AND TRANSMISSION 
BE IN THE FULL AIR FILTER IN PARK 
HOT OR FULL COLD FA-1046 


REPLACE ELEMENT 
AT RECOMMENDED 


RANGE, DEPENDING ON 
FLUID TEMPERATURE 


INTERVAL 
PCV VALVE 
DISTRIBUTOR RECOMMENDED 
ENGNE OIL INTERVAL 
LEVEL DIPSTICK _. 
LP DO NOT 
2 OVERFILL OIL FILTER 
FL-1A 
REPLACE AT 
A RECOMMENDED 
MAINTAIN ENGINE INTERVAL 


OIL IN SAFE RANGE 


COAT GASKET 
WITH ENGINE OIL Y2734-F 
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Maintenance and Lubrication 


00-03-19 


LUBRICATION CHART (Continued) 


E-150-250-350 5.8L ENGINE SERVICE POINTS 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 

HOT OR FULL COLD 
RANGE, DEPENDING ON 
FLUID TEMPERATURE 


BRAKE MASTER 
CYLINDER — CHECK 
FLUID LEVEL 


OIL FILTER 
FL-1A 
REPLACE AT 
RECOMMENDED 
INTERVAL 


COAT GASKET 
WITH ENGINE OIL 


WINDSHIELD 
WIPER RESERVOIR 


ENGINE DO NOT 


OIL LEVEL 
DIPSTICK 


MAINTAIN ENGINE 
OIL IN SAFE RANGE 


RADIATOR COOLANT LEVEL 
REFER TO THE 

APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 


AIR FILTER 
FA-1046 
REPLACE ELEMENT 
AT RECOMMENDED 
INTERVAL 
BATTERY 
BXT-64A 


ENGINE OIL 
FILLER CAP 


DISTRIBUTOR 
TRANSMISSION 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°C (150° TO 170°F) 
FLUID LEVEL AT ROOM 
TEMPERATURE 21° TO 35°С 
(70° TO 95°F) 


DO NOT 
DRIVE MARK 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE RUNNING 
AND TRANSMISSION IN PARK 


Y2735-F 
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LUBRICATION CHART (Continued) 


E-150-250-350 7.3L DIESEL ENGINE SERVICE POINTS 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 


HOT OR FULL COLD 
M WASHER” RANGE, DEPENDING ON 
RESERVOIR RADIATOR COOLANT LEVEL FLUID TEMPERATURE 


REFER TO THE 
APPROPRIATE SHOP 
MANUAL FOR CHECKING, 


BATTERY DRAIN AND FILL PROCEDURE 
BH-27A (2 BATTERY OIL IN SAFE RANGE 
COOLANT 
RESERVOIR 
BOTTLE ENGINE OIL 


FILLER CAP 


DO NOT 
BRAKE MASTER FUEL FILTER/WATER SEPARATOR OVERFILL 
CYLINDER-CHECK 2 ҒО-829 
FLUID LEVEL REPLACE AT AUTOMATIC TRANSMISSION 
RECOMMENDED FLUID LEVEL DIPSTICK 
INTERVAL CHECK WITH ENGINE 


БЫК: RUNNING AND TRANSMISSION 
LEVEL DIPSTICK 
AIR FILTER FLUID LEVEL AT 
FA-1015 OPERATING TEMPERATURE 
REPLACE ELEMENT 66° TO 77°С (150° TO 170°F) 
AT RECOMMENDED 
FLUID LEVEL AT ROOM 
INTERVAL TEMPERATURE 21? TO 35°С 
(70° TO 95°F) 
OIL FILTER 
FL-784 
REPLACE AT РЕ 
| RECOMMENDED 
COAT GASKET WITH 
ENGINE OIL INTERVAL DRIVE MARK 


Y2736-F 
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LUBRICATION CHART (Continued) 


E-250 — E-350 7.5L ENGINE SERVICE POINTS 


RADIATOR COOLANT LEVEL 
REFER TO THE 
APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 


AIR FILTER 
FA-1046 


REPLACE ELEMENT 


WINDSHIELD AT RECOMMENDED 
e — 
DISTRIBUTOR 
POWER STEERING PUMP ENGINE OIL 
DIPSTICK FLUID SHOULD FILLER CAP BATTERY 
BE IN THE FULL BXT-64A 


HOT OR FULL COLD 
RANGE, DEPENDING ON 
FLUID TEMPERATURE 


BRAKE MASTER 


ard тае CYLINDER CHECK 
REM FLUID LEVEL 
RECOMMENDED 
INTERVAL ENGINE 
OIL LEVEL 
DIPSTICK 
COAT GASKET 
WITH 
ENGINE OIL DO NOT 
OVERFILL 
DO NOT 
DRIVE MARK 


MAINTAIN ENGINE 
OIL IN SAFE RANGE 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 

CHECK WITH ENGINE 
RUNNING AND TRANSMISSION 
IN PARK 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°С (150° TO 170°F) 
FLUID LEVEL AT ROOM 
TEMPERATURE 21? TO 35°С 
(70° TO 95°F) 


Y4370-B 
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LUBRICATION CHART (Continued) 


F-150-250-350 AND BRONCO 4.9L SERVICE POINTS 


WINDSHIELD WASHER 
RESERVOIR AND 
RADIATOR OVERFLOW 
BOTTLE 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 

HOT OR FULL COLD 
RANGE, DEPENDING ON 
FLUID TEMPERATURE 


ENGINE OIL 


OIL FILTER 
FL-1A FILLER CAP 


REPLACE AT 
RECOMMENDED DISTRIBUTOR 
INTERVAL 


BRAKE MASTER 
CYLINDER-CHECK 
FLUID LEVEL 


COAT GASKET 
WITH ENGINE 


OIL 
HYDRAULIC CLUTCH 


< 
-CHECK FLUID LEVEL WITH S 


FLUID RESERVOIR 
DIAPHRAGM REMOVED 


RADIATOR COOLANT LEVEL 
REFER TO THE 

APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 


DO NOT 


Sell OVER FILL 


BXT-65-650 


MAINTAIN ENGINE 
AIR FILTER OIL IN SAFE RANGE 
FA-1046 ° 
REPLACE ELEMENT 
AT RECOMMENDED 
INTERVAL 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 
RUNNING AND 
TRANSMISSION IN PARK 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°C (150° 


TO 170°F) 
PCV VALVE 
REPLACE AT FLUID LEVEL AT ROOM 
RECOMMENDED TEMPERATURE 21° TO 35°С 
INTERVAL (70° TO 95°F) 
DO NOT 
DRIVE MARK 


Ү2737-Ғ 
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LUBRICATION CHART (Continued) 


F-150-250-350 AND BRONCO 
5.0L AND 5.8L ENGINE SERVICE POINTS 


AIR FILTER 

FA-1046 

REPLACE ELEMENT 
AT RECOMMENDED 
INTERVAL 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 
HOT OR FULL COLD 
RANGE, DEPENDING ON 
FLUID TEMPERATURE 


BRAKE MASTER 
CYLINDER-CHECK 


MAINTAIN ENGINE 
OIL IN SAFE RANGE 


DO NOT 
OVERFILL 


RADIATOR COOLANT LEVEL 
REFER TO THE MAINTENANCE 
SECTION IN THE APPROPRIATE 


SERT SHOP MANUAL FOR CHECKING, 
RESERVOIR DRAIN AND FILL PROCEDURE 


AND ENGINE COOLANT 


RECOVERY RESERVOIR DISTRIBUTOR 
ENGINE OIL BATTERY 
FILLER CAP BXT-65-650 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°С (150° TO 170°F) 


FLUID LEVEL AT ROOM 
TEMPERATURE 21^ TO 35°С 
(70° TO 95*F) 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 
RUNNING AND 
TRANSMISSION IN PARK 


ENGINE OIL 


LEVEL DIPSTICK DO NOT 


DRIVE MARK 


FLUID LEVEL 
PCV VALVE 
REPLACE AT 
RECOMMENDED 
| INTERVAL 
OIL FILTER 
HYDRAULIC FL-1A 
CLUTCH FLUID REPLACE AT 
RESERVOIR- RECOMMENDED 
CHECK FLUID INTERVAL 
LEVEL WITH 
COAT GASKET WITH 
DIAPHRAGM REMOVED ENGINE OIL 


Y4371-B 
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LUBRICATION CHART (Continued) 


Maintenance and Lubrication 


F-250 — F-350 F-SUPER DUTY CHASSIS CAB 7.5L ENGINE SERVICE POINTS 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL HOT 
OR FULL COLD RANGE. 
DEPENDING ON FLUID 
TEMPERATURE 


WINDSHIELD WASHER 
RESERVOIR AND 
ENGINE COOLANT 

RECOVERY RESERVOIR 


AIR FILTER 
FA-1046 REPLACE 
ELEMENT AT 
RECOMMENDED 
INTERVAL 


ENGINE 
OIL FILLER 
CAP 


ENGINE OIL 
LEVEL DIPSTICK 


MAINTAIN ENGINE 
OIL IN SAFE RANGE 


\ 
yi 2%; HYDRAULIC 
| CLUTCH FLUID 
тарб RESERVOIR 
x. CHECK FLUID 


LEVEL WITH 
DIAPHRAGM REMOVED 


OVER FILL 


DO NOT ADD OIL 
BEYOND "MAX" 


RADIATOR COOLANT LEVEL 

REFER TO THE APPROPRIATE SHOP 
MANUAL FOR CHECKING. 

DRAIN AND FILL PROCEDURE 


BATTERY 
BXT-64A 


DISTRIBUTOR 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66 TO 77C (150 TO 170) 


FLUID LEVEL AT ROOM 
TEMPERATURE 21 TO 35 C 
| (70 TO 95) 


DO NOT 
DRIVE MARK 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 

CHECK WITH ENGINE 
RUNNING AND TRANSMISSION 


IN PARK 
OIL FILTER PCV VALVE 
Би REPLACE AT 
REPLACE AT RECOMMENDED 
RECOMMENDED INTERVAL 
INTERVAL 


COAT GASKFT 
WITTE ENGINE. On 
Ү4372-В 


00-03-24 
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LUBRICATION CHART (Continued) 


F-250 HD, F-350 AND F-SUPER DUTY CHASSIS CAB 7.3L 


BXT-65-850 (2) 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 


ENGINE SERVICE POINTS 


RADIATOR COOLANT LEVEL 
REFER TO THE APPROPRIATE 
SHOP MANUAL FOR | 
CHECKING, DRAIN AND 
FILL PROCEDURE 


BATTERY 


BE N THE FULL HOT OR BATTERY 
FULL COLD RANGE, DEPENDING = MAINTAIN ENGINE 
ON FLUID TEMPERATURE fo OIL IN SAFE RANGE 
OIL FILTER 2 e| ENGINE ОП 
FL-784 FILLER CAP 
REPLACE AT 
RECOMMENDED ENGINE FUEL FILTER/ 
INTERVAL COOLANT WATER SEPARATOR 


RECOVERY 
RESERVOIR 


WASHER 
RESERVOIR 


BRAKE MASTER 
CYLINDER-CHECK 
FLUID LEVEL 


COAT GASKET WITH 
ENGINE OIL 


CLUTCH FLUID 
RESERVOIR-CHECK 


FLUID LEVEL 


DIAPHRAGM REMOVED 


WINDSHIELD | 


DO NOT 


FD-829 

REPLACE AT ӘУЕНГЕ. 

RECOMMENDED AUTOMATIC TRANSMISSION 

INTERVAL FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 

ENGINE OIL . RUNNING AND `: 


| LEVEL DIPSTICK TRANSMISSION IN PARK 


e FLUID LEVEL AT 
m OPERATING TEMPERATURE 
24% 66° ТО 77°С (150° ТО 170°F) 


pow ЕСА LEVEL АТ ROOM 
REPLACE ELEMENT |$) вана 
aw AT RECOMMENDED 
3 INTERVAL 
i. DO NOT 
ITH ENN 
M S DRIVE MARK 


Y2740-G 
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SPECIFICATIONS 


LUBRICANT SPECIFICATIONS — E-150 — E-250 — E-350, F-150 — F-250 — F-350, F-SUPER DUTY AND BRONCO 


Ford Part Name Ford Part Number Ford Specification 


Windshield Washer Reservoir Ultra-Clear C9AZ-19550-AA or ВА ESR-M17P5-A 
Windshield Washer Solvent 


Body Hinges, Latches, Door Striker Plates and Rotor, Multi-Purpose Grease D7AZ-19584-AA ESR-M1C159-A 
Seat Tracks, Door Tracks and Checks, Hood Latch and 
Auxiliary Latch, Spare Tire Carrier Latch 


Lock Cylinders, Outside Spare Tire Lock Lock Lubricant D8AZ-19587-AA ESB-M2C20-A 


Front Axle Spindle Pins, Front and Rear Spring Shackle Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 
Pins, Steering Column U-Joints, Clutch Linkage Fittings, 
Universal Joints, Joints with Zerk Fittings, and Slip Yoke 
Pivots, Parking Brake Linkage Pivots and Clevises, 
Transmission Control Linkage Pivots 


Front Wheel Bearings and Rear Wheel Bearings Brake and Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 
Clutch Pedal Shaft 

4x4 Front Drive Axle, U-Joints, Whee! Bearings and Spindle | High Temperature 4x4 Front Axle E8TZ-19590-A ESA-M1C98-A 
Needle Bearings and Wheel Bearing Grease 


Power Steering Reservoir Premium Power Steering Fluid XT-1-QF or ESW-M2C33-F 
E6AZ-19582-AA 


Clutch Release Lever at Pivots Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 
Engine Oil — All Gasoline Engines Motorcraft Motor Oil XO-5W30-QSP ESE-M2C153-E 


5W30 and XO-10W40-QP and API SG/CC, 
10W40 Super Premium XO-10W30-QSP SG/CD or SG/CC 
10W30 Super Premium XO-20W40-QP 
and 20W40 Premium XO-30-QSD 
SAE-30 and XO-15W40-QSD 
15W40 Super Duty 
Engine Oil — Diesel@) Motorcraft Motor Oil XO-15W40-QSD API SG/CE or 
(Consult respective engine owners guide for 15W40 Super Duty XO-30-QSD SG/CD or 
recommendations) SAE-30 Super Duty ESE-M2C153-E 
Engine Oil Filter — Diesel (7.3L) | | б  { E3TZ-6731-A (FL-784) | — | 
Engine Oil Filter — Gasoline Motorcraft Long Life D9AZ-6731-A (FL-1A) ES-E1ZE-6714-AA 
Oil Filter 

C6, E4OD and AOD Automatic Transmission Motorcraft MERCON® XT-2-QDX MERCON® 

Multi-Purpose Automatic 

Transmission Fluid 

Accelerator Control Kickdown (Automatic 6 Cyl.) Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 
Speedometer, Parking Brake Cable Speedometer Cable Lubricant D2AZ-19581-A ESF-M1C60-A 
Steering Linkage — Lubricate only where equipped with Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 
grease fittings 
Accelerator Linkage — Ball Socket Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 


Transfer Case — Four-Wheel Drive Motorcraft MERCON® XT-2-QDX MERCON® 
Multi-Purpose Automatic 
Transmission Fluid 
Transfer Case Shift Lever Pivot Bolt and Control Rod Long Life Lubricant C1AZ-19590-BA ESA-MIC75-B 
Connecting Pins 
Front and/or Rear Dana Axles and Dana Limited Slip Rear Hypoid Gear Lubricant C6AZ-19580-E ESW-M2C105-A 
Axles 


4-Speed Manual Transmission — Warner T18@) Manual Transmission Lube D8DZ-19C547-A ESP-M2C83-C 
Release Bearing for Clutches with Concentric Slave Cylinders Long Life Lubricant C1AZ-19590-BA ESA-M1C75-B 
Release Bearing for Conventional Systems Long Life Lubricant C1AZ-19590-BA ESA-M1C75-B 


5-Speed Manual Overdrive Transmission — Mazda Motorcraft MERCON® XT-2-QDX MERCON® 
Multi-Purpose Automatic 
Transmission Fluid 


(D Add 4 oz. of Friction Modifier C8AZ-19B546-A (EST-M2C118-A or equivalent) to refill Dana limited slip axles. 

@ For arctic winter operation below — 25°C ( — 10°F) but not above —7°С (20°F), use engine oil SAE 5W-30 SG/CD or SG/CE. 

@ For Ford design rear axles: Add 4 oz. of Friction Modifier COAZ-19B546-A (EST-M2C118-A) for complete refill of 8.8 inch ring gear limited slip rear axles. For F-250, 
F-350 with 10.25 inch ring gear limited slip rear axles add 8 oz. of Friction Modifier C8AZ-19B546-A (EST-M2C118-A). 

(4) Requires 6.5 pints. CY4689-A 


Ford Axles (Conventional and Limited-Slip)@ Hypoid Gear Lubricant Е0А2-19580-АА ESP-M2C154-A 
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SPECIFICATIONS (Continued) 


LUBRICANT SPECIFICATIONS — E-150 — E-250 — E-350, F-150 — F-250 — Ғ-350, F-SUPER DUTY AND BRONCO (Cont'd.) 
Ford Part Ford Part Ford 
Item Name Number Specification 
5-Speed Manual Overdrive Transmission ZF(S5-42)@ Motorcraft MERCON® XT-2-QDX MERCON® 
Multi-Purpose Automatic 
Transmission Fluid 


Automatic Transmission Shift Linkage Multi-Purpose Grease D7AZ-19584-AA ESR-M1C159-A 
Transmission Throttle Vaive (TV) Lever — AOD Only Long-Life Lubricant С1А2-19590-ВА | ESA-M1C75-B 
Transmission Kickdown Lever C6 (EFI Engines) 
Disc Brake, Caliper Rails Disc Brake Caliper D7AZ-19590-A ESA-M1C172-À ` 
Slide Grease 
F-Super Duty Parking Brake Motorcraft MERCON® XT-2-QDX MERCON® 
| Multi-Purpose Automatic 
Transmission Fluid 
Hydraulic Brake Master Cylinder — Heavy-Duty Brake Fluid C6AZ-19542-AA or BA ESA-M6C25-A 
Hydraulic Clutch Master Cylinder(2) 


ESE-M2C153-E 
API-SG 


ESW-M1C87-A 
Driveshaft, Universal Joints (if equipped with fitting), 
Slip Yoke and Spring Stud Shackles Except Stripped Chassis 


Long-Life C1AZ-19590-BA ESA-M1C75-B 
Lubricant 
and Motor Home Chassis | 
Driveshaft, Universal Joints and Slip Yoke High Temperature Grease ESL-M1C173-A 
F-Super Duty Stripped Chassis and Motor Home Chassis NLGI, No. 2 
Exhaust Control Valve Rust Penetrant D7AZ-19A501-AA ESR-M99C56-A 
| and Inhibitor 


Engine Coolant j Premium Cooling System Fluid E2FZ-19549-AA ESE-M97B44-A 
Door Weatherstrips Silicone Lubricant COAZ-19553-AA ESR-M13P4-A 


Driveshaft, Slip Yoke, Double Cardan Long-Life C1AZ-19590-BA ESA-M1C75-B 
Joint Center Ball Lubricant 


Automatic Locking Hubs — 4x4 ! Automatic Hublock E1TZ-19590-A 
I | Grease 


(DSynthetic MERCON (E6AZ-19582-B) should be considered when operating under the following extreme conditions: 

— Extensive idle time with transmission temperatures below — 20°F ( — 29°С). 

— Operating at maximum GCW (F-Super Duty) in hilly terrain with temperatures above 100°F (38°С). 

— Continuous (30 minutes) PTO operations. 

(2)As the clutch disc wears, the fluid level in the reservoir will rise. Fluid level above the "step" is an indication of disc wear, NOT overfill. CY4690-A 


ESL-M1C193-A 
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SECTION 00-04 Noise, Vibration and Harshness 


Diagnosis 


SUBJECT PAGE 
ADJUSTMENTS AND SERVICE 
Brake Drum Balancing ......................................... 00-04-18 
Driveshaft Balancing ........................................... 00-04-19 
Match Mounting Tires........................................... 00-04-19 
DESCRIPTION 
Harshñ0688 u, e a ыға ы 00-04-2 
Го] СС езеннен он TRIS S O A TS 00-04-1 
Noise Acceptability................................................ 00-04-1 


VEHICLE APPLICATION 


Bronco, E-150—E-350, F-150—F-350 and F-Super 
Duty Vehicles 


DESCRIPTION 


Noise 


Noise, defined as any unpleasant sound, may be 
described in a variety of ways such as tapping, 
whistling, buzzing, humming, clunking, or booming. You 
can associate these various descriptions of noise with 
a probable cause. Based on experience, these 


descriptions will assist in isolating the problem and 
correcting it. Generally recognizable problem areas 
are engine, drivetrain, wind and road surface noises. 
Other less obvious areas that should be considered as 
noise problem sources are any of the problems that 
cause the vibrations described in the following section. 


Noise Acceptability 


A gear driven unit, especially a drive axle, will produce 
a certain amount of noise. Some noise is acceptable 
and may be audible at certain speeds or under various 
driving conditions: for example, tire noise on a newly 
paved blacktop road. Such noise is in no way 
detrimental to the operation of the vehicle and must be 
considered normal. Similarly, camshaft belt whine, 
most often associated with new belts used on the 
smaller engines, will usually go away after belt 


break-in. 


SUBJECT PAGE 
DESCRIPTION (Cont'd.) 

VIDE BIO uy y ЛЕТ aer ЛЕКТ О ЕЛ AVE EEUU ЛИГ 00-04-2 
DIAGNOSIS AND TESTING 

DIAGNOSIS uo uuu xo Eas рн EA никаны РНР ЕСРИ ЕВЕ 00-04-6 

I ID e —————————— —Ó 00-04-2 
GLOSSARY OF TERMS............................................. 00-04-19 
SPECIAL SERVICE TOOLS....................................... 00-04-21 
VEHICLE APPLICATION.............................................. 00-04-1 


NOTE: It is important that the rear axle noise on 
vehicles equipped with either a manual or automatic 
overdrive transmission be evaluated in both direct 
drive and overdrive. 
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DESCRIPTION (Continued) 


Vibration 

Vibration, technically, is a high-frequency trembling, 

shaking or grounding condition, felt or heard, that is 

constant or variable in intensity and occurs during a 

portion of the total operating speed range. The types 

of vibrations that can be felt in the vehicle can be 

divided into three groups: 

1. Vibrations of various unbalanced rotating parts of 
the vehicle. 


2. Body and frame vibrations excited by powertrain, 
wind or road inputs. 


3.  Tip-in moans or resonance vibrations from 
stressed engine or exhaust system mounts or 
driveline flexing modes. 


These vehicle vibrations can also be subdivided into 
those that occur at low speeds and those that are 
most noticeable at higher speeds. Since the dividing 
line between low and higher speed vibrations is not 
Clear, there will be vibrations that overlap the two 
ranges. 


Typical Low Speed Vibrations (Less than 72 km/h 
or 45 mph) 


ө Driveline vibrations due to driveline angles. 

Power steering pump disturbances. 

Air conditioner compressor or drive belt vibrations. 
Take-off shudder. 

Brake roughness or harshness. 

Driveline roughness. 

Manual transmission gear rattle. 

Exhaust vibration. 


Tire roughness due to nigh non-uniformity (force 
variation). 


Typical High-Speed Vibrations (Above 72 km/h or 
45 mph) 


@ Companion flange (end yoke) runout or imbalance. 
ө Driveshaft imbalance. 


ө Excessive tire-wheel and drum assembly 
imbalance. 


e Rear axle pinion gear pitch line runout. 
€ Excessive tire and wheel runout. 


ө Galled, dirty, rusty, worn or improperly lubricated 
driveline slip yoke splines or U-joint bearings. 


ө Worn suspension components. 
Front end accessory vibrations. 
ө Exhaust vibration. 


Harshness 
Harshness is the term commonly used to describe the 


ride quality of the vehicle. Hard ride or harshness is 
usually caused by the tires or suspension system, 
namely: 


Noise, Vibration and Harshness Diagnosis 


00-04-2 


ө Over-inflated, wrong size or wrong type tire installed 
on the vehicle. : 


Suspension not sufficiently lubricated. 
Worn suspension components. 


Suspension components installed with preload on 
pivot points, bearings and bushings. 


Units equipped with tires not specified by the 
manufacturer. (Different brand tires often give 
different ride qualities to vehicle.) 


Bent or bound-up shock absorbers. 
Heavy-duty components installed on vehicle. 


Improper installation of body or cab mounts (ground 
outs). 


Other vehicle ride motions may be summarized as 
follows: 


ө Vehicle Bounce— The vertical motion of a vehicle on 
its suspension system, front and rear in phase. A 
low frequency ‘‘float,’’ an intermediate frequency 
“kick.” 


Vehicle Pitch — The out-of-phase vertical motion of 
the front and rear of the vehicle. A flat ride would be 
considered the opposite of a pitch ride. 


Vehicle Roll —The side-to-side rotation of the 
vehicle body about the front and rear axles. 


DIAGNOSIS AND TESTING 


Testing 


Noise, vibration, and harshness (NVH) usually occurs 
in four areas: tires, engine accessories, suspension 
and drive line. 


It is important, therefore, that an NVH problem be 
isolated into its specific area as soon as possible. The 
easiest and quickest way, is to perform a thorough 
road test if a visual inspection does not readily pinpoint 
the problem. After performing the Road Test Check, 
isolate the probable cause of the condition using the 
Hoad Test Diagnosis Chart. Use the appropriate 
diagnostic procedure chart апа / ог guide to determine 
the area of investigation. 


Road Test Diagnostic Guidelines 


Some hints on performing a road test for the diagnosis 
of NVH complaints. 


A very useful first step in the road test is a neutral 
engine run up (NERU) test. It identifies engine related 
vibrations and helps in sorting out vibrations that are 
found in the road test. 


If the vehicle is equipped with a tachometer, it can be 

used. Otherwise, a tach should be connected. A tach 
is absolutely necessary in both the NERU test and the 
road test. 
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DIAGNOSIS AND TESTING (Continued) 


Locate the vehicle away from other vehicles and walls 
which may reflect sound differently than a road 
reflects sound. Put the vehicle in neutral (an automatic 
transmission may be tested in Park) and do not set the 
parking brake or press on the service brake since 
these are not engaged in a road test. Pressing on the 
service brake puts forces into the brake and clutch 
pedal support and into the firewall that are not present 
in driving. A similar situation arises with the parking 
brake. 


Run the engine up slowly from idle to approximately 
3500 rpm and note any moans, vibrations, noises, etc 
and the rpm at which they occur. Sometimes it is 
possible to ‘‘tune in” on these by running up and down 
in rpm and to determine a precise rpm at which they 
оссиг, in other cases they will fall over a broad range 
of rpm. This establishes a baseline against which 
driving vibrations can be measured. 


If you suspect that the exhaust system is vibrating, 
attach a ring of keys or something similar to the 
tailpipe and listen for the rattling of the keys as the 
engine is run up and down. Sometimes it is very clear 
with just this simple test that the exhaust system is 
responsible. 


When conducting the road test refer to the results of 
the NERU test to sort out vibrations and noises caused 
by the engine from those caused by the transmission, 
driveshaft or axle. If a vibration or noise occurs at a 
particular road speed, try operating in another gear at 
the same speed. Changing the engine rpm helps to 
sort out engine induced vibrations and noises. If the 
noise occurs at a particular rpm, use different gears to 
test at the same rpm at different speeds. 


If the vehicle has an automatic transmission, a drive 
engine run up test (DERU) can be conducted. In this 
case both the parking brake and service brake should 
be set and care should be taken to perform the test 
with enough space ahead of the vehicle to eliminate 
the possibility of an accident should the vehicle 
unintentionally lurch forward. Put the transmission in 
Drive and run the engine up and down between idle and 
approximately 2000 rpm and note the nature of any 
vibrations and noises and the rpm. This test is 
particularly good for exciting the exhaust system and 
hanging keys on the tailpipe to serve as a ''telltale'' is 
useful. Do not perform this test for over 30 seconds to 
avoid overheating the transmission. 


The NERU test takes only a minute or two and 
represents time well spent in testing. 


The road is an important factor in the road test and a 
smooth asphalt road that allows driving over a range 
of speeds is best. The brushed concrete road surface 
found on many expressways and the coarse 
aggregate sometimes found in asphaltic concrete can 
mask many vehicle noises and make diagnosis 
difficult. 


If the customer complains of a noise or vibration on a 
particular road and only on a particular road, the 
source of the problem may be the road surface. If 
possible, try to test on the same type of surface. In this 
case, a smooth asphalt road may not be the best. 


Check and set tire pressure. Unlock the front hubs and 
back up approximately 20 feet to ensure hub 
disengagement if the vehicle is a 4x4. Remove the 
cross bows of the roof rack if the vehicle has this 
option. (The Bronco ll roof rack produces a whining 
noise that interferes with NVH diagnoses.) A 
tachometer should be used as noted above. Note the 
fuel level. Some vehicles change in their response to 
various excitations when the fuel level changes. If the 
customer mentions that the problem does not occur all 
the time, this might be a factor. 


Try to duplicate the conditions with the customer 
present, particularly the speed and throttle operation. 
It is not uncommon to find problems which the 
customer didn't notice so it is important to identify the 
problem causing the complaint. 


When diagnosing driveline NVH complaints, the 
following procedure is useful. 


Find the speed where the problem is most severe. 
Then accelerate gently through this speed to a few 
mph above it and then coast back down a few mph 
below it and note if the problem changes character 
when driving through or coasting down. Repeat this 
procedure if necessary to get a feeling for the 
behavior. Then drive about five mph above the speed, 
put the transmission in neutral and coast down. Note 
any change in behavior. Try ''floating'"' the driveline by 
backing off ever so slightly on the throttle at the 
problem speed. The idea is to unload the axle gears 
and the universal joints as much as possible. This test 
is difficult to master and sometimes it helps to test on a 
slight downgrade so that gravity is counteracting the 
aerodynamic drag. The throttle should be operated in 
much the same way it is operated when shifting out of 
gear without using the clutch. In that case, the throttle 
is used to unload the transmission gears; here it is 
used to unload the driveline in general. 


If the problem does not change in all these modes of 
operation, the cause may well be driveline imbalance 
since the imbalance is not changed by the throttle 
position. 


If there is a distinct change in the character or intensity 
between the drive and coast modes of operation the 
problem is most likely not imbalance but is most likely 
due to the axle or the universal joints since they are 
sensitive to the load on the driveline. (The axle pinion 
gear teeth are machined on two separate machines. 
One machine does the drive side of the teeth, another 
does the coast side. Hence there can be a great 
difference in performance between driving and 
coasting in gear.) If the noise and/or vibration goes 
away when the driveline is ‘‘floated’’ or when coasting 
through the speed in neutral, the diagnosis is 
strengthened. Driveline imbalance does not go away in 
a neutral coast, but axle and joint problems may. 


One way to ‘‘calibrate’’ yourself to the symptoms of 
imbalance is to take a similar vehicle which does not 
have the symptoms and to intentionally imbalance the 
driveline by putting a hose clamp on the rear of the 
driveshaft. This test gives you a feel for imbalance. 
Unfortunately, there is no easy way to simulate other 
sources of problems. 
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DIAGNOSIS AND TESTING (Continued) 


After a road test, but only after a road test, it is Note, however, that a test on the hoist may produce 
sometimes useful to do a similar test on a hoist. (Use different vibrations and noises than a road test 

an axle hoist, not a frame hoist. An axle hoist will not because of the effect of the hoist on the rear axle. It is 
change the driveline angles. If only a frame hoist is not unusual to find vibrations on the hoist that were not 
available, short axle stands should be used.) Elevate found in the road test and many times these may be 
the rear wheels slightly, check to make sure that both ignored. If the problem that was found on the road can 
are turning, and run the engine up with the vehicle in be duplicated on the hoist, a great deal of time can be 
gear. Explore the speed range of interest using the saved by doing experiments on the hoist. 


drive / cruise / coast/float tests as described above. A 
coast down in neutral should also be conducted. If the 
vehicle is free of vibration when operating at a steady 
indicated speed and behaves very differently in drive 
and coast, an axle problem is likely. 
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DIAGNOSIS AND TESTING (Continued) 


ROAD TEST FORM 


1. Did condition exist when vehicle was new? [ ] Yes (| | No 
How did condition begin? 
[С] Gradually occurred Mileage 
[_] Suddenly occurred Mileage 


2. МУН between MPH and MPH 


3. Neutral engine run-up NVH? []ves [_]No 


| 

4. What driving conditions affect the МУН? 

| (| Light to medium acceleration 

[Г | Hard acceleration 
[_] Deceleration (foot off accelerator pedal) 
| ] Constant speed 

5. Ша vibration, where is the vibration noticed? 

[ | Seat 
[ ] Steering wheel 
[ ] Instrument panel pad 

| 

| 

| 

! 


[ ] Floor 


[ | Hood and fenders 


6. If a noise, define as: 


(71 Buzz 
[ ] Moan 
[ ] Drone 


[ ] Rumble 


[ ] Hum 


[ ] Other Describe: 


CF7496-A 
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DIAGNOSIS AND TESTING (Continued) 


NVH Tests and Operations 


A gradual appearance of the problem indicates a 
deterioration of a component, such as tires, U-joints, 
an accessory drive belt, or a wheel bearing. 


A sudden appearance of the problem could indicate a 
lost wheel balance weight or lost driveshaft balance 
weight. 


NOTE: Information gained from the problem 
description should never be used in place of facts 
gained from diagnosis, nor should it be used in an 
attempted short cut fix. in the long run, time will be 
saved by adhering to the diagnostic procedures 
shown in this section. 


Vehicle Vibration Anaiysis Procedure 
1. Problem Definition: 


a. Askthe customer to demonstrate the 
problem. 


b. Neutral engine runup. Run engine up to 
problem RPM so any engine accessory 
problem can be eliminated. 


c. Ride in vehicle and experience the vibration 
described by owner (with owner if possible). 
Note speed and suspect tire position. 


2. initial Checks: 
a. Tire Matching— Tire size and type match. 


b. Inflation Pressure— Correct inflation 
pressure. 


c. Appearance—Check for wear and condition 
of tires and wheels. 


d. Rim Centering—Check that tire beads аге 
properly seated. 


3. Tire Runout Check on Vehicle: 


a. Runout okay— Go to dynamic balance check 
below. 


b. Excessive runout—Refer to match mounting 
procedure (steps 1-4 under Match Mounting 
Tires). 


c. High runout still present—Refer to wheel 
stud runout procedure (step 7 under High 
Speed Shake). 


d. Replace high runout wheels or tires when 
required—Go to dynamic balance check 
below. 


4. Dynamic Balance: 


Mark a wheel stud and the corresponding position on 
the rim to ensure that the assembly can be replaced 
on the vehicle in its original position. Do not remove 
existing balance weights. If rebalance only requires 
1/2 oz. or less on either flange, the problem is not 
imbalance; proceed to ride test. 
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If problem is balance, rebalance and continue to road 
test. 


Never add more than 5 oz. of weight per flange on a 
Ford Light Truck tire. If more weight is required: 


a. Spinthe assembly on the balancer in static 
mode. 


Mark the location and amount of weight 
required on the sidewall. Do not balance 
assembly. 


Remove assembly from the balancer, deflate 
and rotate tire halfway around (180 degrees) 
as in matching for runout. 


Reinflate, replace on balancer and respin a 
second time in static mode. 


Mark location and amount of weight required 
on sidewall. . 


If your two marks are within 4 inches of each 
other, it is the tire that is the major contributor 
to imbalance. (The marks followed the tire 
when it was rotated.) Replace tire. 


If your two marks are within 4 inches of being 
opposite each other on the tire, then the 
wheel is out of balance. Replace wheel. 


If the two marks are neither opposite nor 
together, then the assembly can be match 
mounted for static balance. Refer to match 
mounting procedure. 


Road Test: 
a. Problem eliminated —Stop. 
b. Vibration is still present check: 
Brake drum imbalance 
Engine or transmission mounts 
Excessive drive shaft runout or imbalance 
Improper pinion angle 
Faulty universal joints 
Worn or damaged wheel bearings 
Brake rotor imbalance 


Diagnosis 

Use the diagnostic indicator and the four diagnosis 
guides to identify the Noise, Vibration or Harshness 
condition. When the condition is isolated, refer to the 
appropriate portion of Testing in this section. 
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DIAGNOSIS AND TESTING (Continued) 


NVH Diagnostic Locator 


ENGINE, MOUNTS, ACCESSORIES, NVH DIAGNOSTIC LOCATOR WHEEL AND TIRE IMBALANCE, 
ЕЕ TO GSENEES EXHAUST SYSTEM DRIVE AXLE BEARING RUNOUT, NON-UNIFORMITY, INFLATION 
MISALIGNMENT, WEAR OR DAMAGE. GROUNDING, BINDING. ROUGHNESS, RING GEAR RUNOUT, МОБЕ, HIGH SPEED ЗНАКЕ. 


TIP-IN MOAN, BOOM, VIBRATION TIP-IN MOAN, NOISE. NOISE, DRIVELINE VIBRATION. 


FRONT SUSPENSION 
WEAR DAMAGE 
MIS-ALIGNMENT 


NOISE, HARSHNESS. 


WHEEL BEARING ROUGHNESS, 
MISADJUSTMENT, BRAKE ROTOR 
FLANGE, PILOT OR BOLT CIRCLE 


WHEEL BEARING ROUGHNESS, 
MISADJUSTMENT, AXLE SHAFT 


END PLAY, AXLE FLANGE, PILOT 
RUNOUT, AXLE SHAFT U-JOINT ORIVESHAFT RUNOUT, REAR SUSPENSION ; ; 
BINDING (4x4). BALANCE, ANGLE.U-JOINT WEAR, DAMAGE, OR BOLT CIRCLE RUNOUT. 
NOISE, HIGH SPEED SEIZURE, WEAR, DRIVELINE MIS-ALIGNMENT, BINDING. NOISE, HIGH SPEED SHAKE. 


SHAKE, HARSHNESS. VIBRATION. NOISE, HARSHNESS. F7278-2A 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 


ROAD TEST DIAGNOSIS 


Visible shake in floor pan, seats, Wheel/tire/axle/brake imbalance or High-Speed Shake. 
steering column and/or front end run-out. 
sheet metal at highway speed, 72 
km/h (45 mph) and up. 


Driveline or drive axle imbalance or Driveline Vibration. 


run-out. 
Engine mounts grounded. 
Exhaust system bound-up. 


Vibration felt or heard at highway 
speed, 72 km/h (45 mph) and up. 
Evident at steady speed, or under 
light acceleration or deceleration. 


Tip-In Moan, Step #З. 
Tip-In Moan, Step #4. 


Shudder or rumble on heavy 
acceleration or deceleration, 
0-72 km/h (45 mph). 


Incorrect driveline angle(s). Driveline Angles Check. 


Moaning noise, and possible belt 
vibrations, on light acceleration or 
deceleration between 40 and 104 
km/h (25-65 mph). 


Engine or exhaust mounts bound up, 
powertrain components grounding, or 
undamped powertrain resonance. 


Tip-In Moan. 


Engine-rpm-related vibration or noise 
that disappears in Neutral-Coast 
drive mode, and appears in standstill 
engine run-up at specific rpm. 


Engine accessory drive or mount not 
properly adjusted or tightened, not 
running true, or accessory 
malfunction. 


Engine Accessory Vibration. 


Drive Axle Noise. 


Drive axle gear or bearing wear, 
damage or improper adjustment. 


Engine or exhaust mounts bound-up. Tip-In Moan, Steps #3 and #4. 


CF3394-2E 


Various hums, howls, whines or 
knocking noises that vary in intensity 
and pitch with road speed, and may 
or may not respond to drive mode 

changes. 


Low frequency booming noise or 
pressure felt in ear drums, which 
occurs at or just above idle. 
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DIAGNOSIS AND TESTING (Continued) 


GENERAL NOISE DIAGNOSTIC PROCEDURE 


CONDITION POSSIBLE SOURCE 


ө Noise is the same on drive or coast. e Road noise e Pinion Bearings 
e Tire noise e Rear wheel bearings 
e Front wheel bearing noise 


ө Noise tone lowers as vehicle speed is e Tire noise 
lowered. e Driveline noise 
ө Similar noise is produced with vehicle e Engine noise | e Transmission noise 
standing and driving. ө Accessory Noise 
e Noise most pronounced on turns. e Differential side gears and pinion e Wheel Bearings 
gears 
ө Drive noise, coast noise, or float noise. ө Wheel bearings ө Axle shaft surface finish at 
e Ring and pinion gear bearing bore 


e Clunk on acceleration or deceleration. e inoperative throttle damper e Loose engine mounts 
e Excessive differential gear backlash € Worn driveshaft U-joints 
e Excessive ring and pinion gear e Worn driveshaft slip yoke splines 

backlash e Loose suspension components 
@ Transmission backlash e Sticking slip yoke 


ө Noise is different driving and coasting e Axle 
and coasting in neutral 


CF3393-2F 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS GUIDE 
Non-Axle Noises 


e Grille Whistle e Exhaust 


e Trim Moulding e Tires 
e Roof Top Luggage Rack e After Market Add Ons. 
e Belt Chirp Running Boards, Grounding Body to Frame, 


Antennas, Visors, Bug Deflectors, etc. 


Noise Conditions 


e Gear How! and Whine 


— inspect Gear Set — Check Ring Gear Run-out 
— Check Gear Set Backlash — Check Bearing Preload 


e Chuckle Noise 
— Differential Gear Clearance — Broken Gear Teeth 


e Knock Noise 
— Gear Tooth Mutilation — Axle Shaft End Play 
— Ring Gear Bolts 


e Clunk Noise — Driveshaft splines need lube 
— Total Axle Backlash — Worn Driveshaft Slip Yoke Splines 
— Worn Driveshaft U-joints — Axle Shaft Spline Fit 
— Loose or Broken Engine Mounts — |noperative Throttle Damper 


e Bearing Noise 
— Pinion Bearing — Limited-Slip Operation 
— Wheel Bearing — Click on Engagement 
— Differential Thrust Washer/Bearing | 


Vibration Conditions 


e Tires e Axle Shaft 
e Driveline Angle e Drive Pinion Stem and Flange 
ө Universal Joint e Wheel Nuts 


Leakage Conditions 


e Drive Pinon Seal e Casting Porosity (Holes in Casting) 
ө Drive Pinion Nut e Weld Leaks 


e Axle Cover Gasket e Axle Vent and/or Hose 
e Axle Shaft Seals 


Inoperative Conditions 


e Broken Axle Shaft e Wheel Bearing 


e Broken Pinion Stem e Axle Lock-Up 
e Broken Welds e Broken End Yoke 


e Broken U-Joint 
e Broken Gear Teeth 


CF3392-H 
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REAR AXLE DIAGNOSIS CHART 


CONDITION POSSIBLE SOURCE ACTION 


€ Excessive rear axle noise. e Differential carrier Road test vehicle to assure 
problem is rear axle noise rather 
than other system noise. Refer to 
General Diagnostic Procedure. 
Service and replace parts as 
required. 


ө Loud '"clunk'' in the driveshaft Driveshaft Raise vehicle, rotate driveshaft 
when shifting from reverse to by hand to isolate problem as 
forward. driveshaft or rear axle problem. 

Service or replace as required. 


Rear axle shaft or carrier Inspect and service as necessary. 


Limited-slip axle does not work in Differential Perform Traction-Lok Differential 

snow, mud or onice. Operation Check. (Refer to 
Section 05-00, Driveline General 
Service.) Service as required. 


On turns, the rear axle has a Lubricant Road test vehicle. Drive vehicle in 
chattering noise (Limited-slip or tight circles, five clockwise and 
Traction-Lok axles only). Slight five counterclockwise. If chatter 
chatter noise on slow turns after is still evident, flush, replace 
extended highway driving is lubricant with the required 
considered acceptable and has limited-slip lubricant. 

no detrimental effect on the Differential Remove differential, service as 
locking axle functions. required. 


High-Speed Shake 


This is a low-frequency, high-amplitude vibration felt in 
floor pan, seats and steering column at speeds above Хы CUPPED ОҢ 
72 km/h (45 mph), and may be visible іп front end OR DISHED 
sheet metal. The cause is usually found in the | TREADS 
wheel /tire /rotor / drum/ axle area, arising from 
imbalance, runout, bearing play, tire irregularities, etc. 
Visible sheet metal shake, though usually just another 
symptom of wheel-and-tire problems, may be 
indicative of improper tightening or adjustment of 
sheet metal mounting hardware. This condition, in 
conjunction with aerodynamic buffeting forces in some 
vehicles, especially trucks, can be a primary source of 
shake. If such shake is observed, inspection and F3396-1B 
tightening of sheet metal mountings may correct the 


problem. Spin the front wheels by hand (rear wheels on 


1. After verifying the shake condition on the road front-wheel-drive models) to check for wheel 
test (at least 10 miles to remove flat spots from bearing roughness. Also check for end play. If 
nylon cord tires), promptly raise the vehicle on a bearings are loose or rough, adjust or replace 
twin-post hoist or axle jack stands so that the and lubricate as necessary. On 4 x 4 models 
tires do not develop flat spots while cooling off. equipped with locking front hubs, unlocking the 
Inspect tires for extreme wear or damage, or hubs will free wheels for bearing checks. Without 
irregularities such as cupping or flat spots. If unlockable hubs, removal of the hub cover is 
found, check the suspension components for necessary to disengage the axle shafts. 


misalignment, abnormal wear, or damage that 
may have contributed to the tire problems. 
Correct any suspension problems, and replace 
the damaged tires. 


opin the non-driving wheels at low speed with a 
wheel balance spinner, observing for visible 
wheel / tire runout. If runout is evident, proceed to 
wheel/tire runout checks, steps 8 and 9. If runout 
is not evident, balance the non-driving wheels and 
proceed to step 4. Front wheels on 4 x 4's, if 
equipped with locking hubs, can be spun with 
hubs unlocked, or engine-driven with front drive 
engaged, for runout checks. 
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DIAGNOSIS AND TESTING (Continued) 


4. With drive train engaged, carefully accelerate the 
drive wheels until shake is felt. Without road load, 
the shake may be aggravated, and become 
extreme at lower speeds than observed in the 
road test. Accelerate up to the road test speed if 
necessary to bring out the shake. For 4 x 4’s, run 
the test with front drive both engaged and 
disengaged, and note any difference. If shake 
appears, proceed to step 5. If little or no shake is 
evident and a front-wheel condition has been 
found and corrected, repeat the road test to see 
if the problem still exists. If it does, check 
wheel /tire runout (steps 8 and 9). 


FLANGE FACE LATERAL RUN-OUT 


5. If shake is evident on the hoist run-up, mark the 
positions of the drive wheels relative to the wheel 
studs. Remove the wheels, secure the brake 
drums, if so equipped, by installing all lug nuts (if 
one piece cone style), reversed, and repeat the 
run-up to road speed. If shake is eliminated, the 
problem is probably wheel imbalance or runout. 
Before proceeding to runout checks, verify that 
rear axle shaft runout is within limits (step 7). 


F3398-1B 


ШИШ 
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6. If vibration is evident with the rear wheels off, 
remove the brake drums and repeat the 
road-speed run-up. If the shake is gone, brake 
drum imbalance or runout is indicated, but brake 
runout may be caused by axle runout, which DRUM 
should be checked (step 7). Check brake drum 
balance on a bubble-type static balancer, and 
replace or machine out-of-balance drums. If loss 
of balance weight is evident, and re-balancing is 
warranted, refer to brake drum balancing in this 
section. If shake persists in the drums-off test, 
refer to Driveline Vibration in this section under 
testing. 


DRUM PILOT 
RADIAL RUNOUT 


ТІНІ 


V чаша 
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7. Remove brake drums, if not already removed, to 
expose the axle shaft flange. Indicate the flange 
face lateral runout, the drum /rotor pilot radial 
runout, and the wheel bolt circle radial runout. 
(Read each wheel bolt in turn with a broad-foot 
indicator as close to the axle flange as possible, 
being careful not to jar the indicator out of position 
from one reading to the next. Note the highest 
and lowest readings.) Compare Total Indicator 
Readings (T.I.R.'s) with the runout. F3400-1D 


Flange Drum/Rotor 
Face Lateral | Pilot Radial | Circle Radial 
0.13mm 0.8mm 0.13mm 
(0.005 inch) | (0.003 inch) | (0.005 inch) 
0. 13mm 0.10mm 0.26mm 
TOR MD (0.005 inch) | (0.004 inch) | (0.010 inch) 


If any runout value exceeds specification limit, 
replace the axle shaft or hub. Check for radial 
play in rear axle bearings, or evidence of roller 
damage to bearing inner race surfaces on the 
axle shafts. Replace axle shaft if bearing journal 
is damaged. Replace bearings if loose or rough. 


Wheel Bolt 


CF3397-1F 


Re-install driving wheels and tires in original 
positions. Check all wheels for total radial and 
lateral tire runout, using Rotunda Gauge 
007-000 14, or equivalent. If either is over 1mm 
(.040 inch), check the wheel rim runout, radial 
and lateral. If either is under 1mm (.040 inch), 
replace the wheel and re-check runout. If the rim 
is within limits, locate and mark the low point of 
rim radial runout. | 
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DIAGNOSIS AND TESTING (Continued) 


If rim runouts are within limits and total lateral 
(tire) runout is over 1mm (.040 inch), replace the 
tire. If total tire radial runout is more than 1mm 
(.040 inch), mark the highest point of the tread, 
dismount, re-index and remount the tire with the 
high point aligned with the low point of the wheel. 
Re-check radial tread runout, and if still more than 
1mm (.040 inch), replace the tire and re-check 
runouts, re-indexing as necessary to bring radial 
runout within limits. 


CHECK WHEEL RADIAL 
RUNOUT HERE 


10. 


11. 


CHECK WHEEL LATERAL 
RUNOUT HERE 


ха қалқала» | | — |. | | . | — EETPEPPPPPR 


CHECK TOTAL ; M 
LATERAL RUNOUT Ж ЖЕК А 
НЕНЕ 


CHECK TOTAL RADIAL 
RUNOUT HERF 
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NOTE: When remounting tires, to assure 
accurate centering, use plenty of rubber lubricant 
on rim and tire bead, over-inflate to seat the bead 
(as recommended by tire manufacturer), then 
bleed pressure down to pressure noted on 
specification label. 


Balance all wheels not previously balanced, using 
on-vehicle balancing equipment if available. Road 
test the vehicle. If the problem has not been 
eliminated, proceed to step 1 1. 


Substitute a known-good set of wheels and tires, 
and road test. If shake is gone, the problem was 
probably caused by tire force variation, resulting 
from non-uniform tire construction. Re-install the 
original tire / wheel assemblies one-by-one, road 
testing at each step, until the worn or damaged 
tire(s) is identified. Replace tire(s) as necessary 
and retest. If shake persists with substitute 
wheels, refer to Driveline Vibration in this section 
under Testing. 


Tip-In Moan 


A moaning noise, possibly accompanied by a felt 
vibration, under light to medium acceleration between 


40- 


104 km/h (25 and 65 mph), usually indicates a 


grounding or bound-up condition of power train 
component or exhaust system mounts. Another 
possible cause is a resonance condition at the natural 
vibration frequency of the engine. This type of 
vibration will usually peak at a specific engine speed 
(RPM) and a specific degree of acceleration (throttle 
setting) at that speed. 
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Check air cleaner for proper installation and that 
all connections are sealed. If damaged gaskets, 
or improper duct alignment or tightening of 
attaching nuts and bolts are evident, correct the 
condition and road test. If moan persists, proceed 
to step 2. | 


Neutralize engine mounts Бу loosening them and, 
with engine running, shifting transmission from 
Neutral to Drive and back to Neutral. With manual 
transmission, load engine by slipping clutch in 
gear. Re-tighten mounts and road test. If moan 
persists, proceed to step 4. 


NEUTRALIZING ENGINE MOUNTS 


XU) 
ER J 
S SHE 


lars 


Neutralize the exhaust system to relieve strain on 
mounts which may be sufficiently bound up to 
transmit vibration as if grounded. First, be sure 
the system is warmed up to normal operating 
temperature, as thermal expansion could be the 
cause of a strain problem. Loosen all hanger 
attachments and flange joints. Reposition the 
hangers until they hang free and straight. Then 
with engine running, shift transmission from 
Neutral to Drive and back to Neutral (or load 
engine with clutch), and re-tighten all hanger 
clamps and flanges (tighten the manifold to 
exhaust flange joint last). Verify adequate 
clearance to prevent grounding at any point in the 
system. Road test the vehicle and if moan 
persists, refer to Engine Accessory Vibration in 
this section under Testing. 


<< 
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NEUTRALIZING EXHAUST SYSTEM 


N F3403-1C 
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DIAGNOSIS AND TESTING (Continued) 


Driveiine Vibration 


This is a higher-frequency, lower-amplitude vibration 
rather than a high-speed shake, directly related to 
road speed, and usually more noticeable at higher 
road speeds, 72 km/h (45 mph) and up. It is felt in the 
floor pan or heard as a rumble, hum or boom. It can 
exist in all drive modes, but may vary somewhat in 
acceleration, deceleration, float or coast modes. ! the 
vibration is particularly responsive to heavy 
acceleration or deceleration, especially at lower 
speeds, driveline angles should be checked. A 
driveline vibration can sometimes be duplicated with 
the axle supported on a hoist or jack stands. While 
accelerating and decelerating, lightly apply brake to 
simulate road load resistance, noting any such 
vibrations. | 


For driveline vibration diagnosis and testing 
procedures, refer to Section O5-00, Driveline General 
Service. 


Driveline Angle Check 


A shuddering vibration or audible rumble at speeds up 
to 72 km/h (45 mph), most pronounced under heavy 
acceleration or deceleration and reduced or eliminated 
in float or neutral-coast modes, usually indicates 
incorrect driveline angle, between driveshaft and rear 
axle pinion. Another possible cause is poor seating, 
tight or bound up U-joint trunnion or off-center mounting 
of U-joints. Driveline angle is controlled ру ride (spring) 
height, suspension control arm geometry or 
axle-to-spring shims in leaf spring applications, and 
center bearing alignment in two-piece shafts (truck). 
Whether incorrect angle effects are more pronounced 
under acceleration or deceleration, depends on 
whether ride height or pinion angle deviations from 
specification are plus or minus. The condition usually 
cannot be duplicated on the hoist because 
considerable road load torque resistance is required 
for it to appear. 
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For driveline angle checking procedures, refer to 
Section 05-00, Driveline General Service. 


Engine Accessory Vibration 


A noise or vibration that occurs at different road 
speeds in different gears, but always at the same 
engine rpm, probably originates in an engine-driven 
accessory. This type of vibration will disappear in 
neutral-coast drive mode, and can be duplicated in an 
engine run-up to the problem speed with the vehicle 
standing still. lt may be caused by a loose, worn or 
damaged drive belt, a damaged, worn or untrue drive 
pulley, improperly aligned or tightened accessory 
mounting brackets or hardware, or worn, damaged, or 
out-of-true conditions in an accessory itself. On 
serpentine drive systems, belt tension is easily 
relieved so that individual accessory conditions may 
be assessed. | 


1. Run-up engine to the problem rpm observed in the 
road test, with vehicle stationary. If vibration is 
not evident, perform stall test in Drive with brakes 
locked (or load engine by slipping clutch in gear 
with manual transmission). If condition appears 
under load, see Тір Іп Moan procedure. If 
condition appears during no-load test, proceed to 
step 2. 


CAUTION: Load tests must be of short 
duration to minimize torque converter or 
clutch overheating. If vibration does not 
appear under load, a more careful rc ad test 
may suggest driveline vibration as the real 
problem. 


ACCESSORY DRIVE DIAGNOSIS GUIDE 


Excessive Noise 
e Belt Squeal 


€ Loose Belt 


e Noisy Accessory 


Worn accessory bearings 


€ Seized Accessory 


e Check all accessories for free 
rotation and replace accessory if 
necessary. Replace belt. 

e Check condition and tension of all 
belts. Replace belts or adjust 
tension of manually tensioned 
belts as necessary. Check that 
automatic tensioner is within the 
indicator marks. Check for 
correct belt length if tensioner is 

out of operating range. Refer to 

Seciton 03-05, Engine Accessory 

Drive. 


Isolate noisy accessory by listening 
with a short rubber hose or other 
stethoscope-type device. Replace 
accessory if necessary. If noise is 
found in fan area recheck with fan 
removed. If noise improves, check for 
fan runout or a bent fan blade. 
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DIAGNOSIS AND TESTING (Continued) 


ACCESSORY DRIVE DIAGNOSIS GUIDE (Continued) 


€ Loose pulley, accessory or Isolate rattle by listening with a 
bracket. short rubber hose or other 
stethoscope-type device. Tighten 
pulley, accessory and bracket 
bolt if found to be loose. 


@ Noisy Tensioner Pulley Bearing Worn bearing. Replace pulley per “Automatic 
Belt Tensioner Pulley” 
replacement procedure. Refer to 
Section 03-05, Engine Accessory 
Drive. 


ө Belt Chirp Misaligned PS pulley. Align PS pulley per “PS Pulley 
Alignment Procedure” in Section 
03-05, Engine Accessory Drive. 


Severe Belt Flutter Loose belt. Check belt tension and adjust 
(manually tensioned belts only) if 
necessary. Check condition of 
belt and replace if necessary. 
Refer to Section 03-05, Engine 
Accessory Drive. 

Binding tensioner arm. Remove belt from automatic 
tensioner and verify that tensioner 
arm is not frozen in position or that 
arm does not bind when manually 
moved throughout its operating 
range. 


Drive Axle Noise 


1. Gear noise is the typical ‘‘howling”’ or ‘‘whining’”’ 
of the ring gear and pinion due to an improper 
gear pattern, gear damage, or improper bearing 
preload. It can occur at various speeds and 
driving conditions, or it can be continuous. 


If the source of the condition is not found in the engine 
accessory system, or corrected by the Tip-in Moan 
procedures, an imbalance condition in basic 
components is possible, though unlikely. These include 
crankshaft, vibration damper, flywheel or flexplate, 
and clutch or torque converter. 


NOTE: Be sure the vibration condition observed in 
no-load testing occurs at the same engine speed 
registered on the tachometer during the road test. All 
engines have natural vibration frequencies which are 
evident at no-load, but are not a problem on the road. 


Chuckle is a particular rattling noise that sounds 
like a stick against the spokes of a spinning 
bicycle wheel. It occurs while decelerating from 
approximately 64 km/h (40 mph) and usually can 
be heard all the way to a stop. The frequency 


varies with icle. 
CHECKING DRIVE BELT TENSION aries with the speed of the vehicle 


Knock is very similar to chuckle; though it may 
be louder and occurs on acceleration or 
deceleration. The teardown will disclose what 
has to be corrected. 


Clunk may be a metallic noise heard when the 
automatic transmission is engaged in Reverse or 
Drive, or it may occur when throttle is applied or 
released. It is caused by backlash somewhere in 
the driveline; it is ‘‘felt’’ or heard in the axle. 


Noise 


Bearing malfunctions normally will be obvious at 
disassembly. As noted earlier, pinion bearings 
make a high pitched, whistling noise, usually at all 
speeds. However, if there is only one pinion 
bearing that is malfunctioning, the noise may vary 
in different driving phases. 
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DIAGNOSIS AND TESTING (Continued) 


SPAI t.ED CONE 


Pinion bearings are frequently replaced 
unnecessarily when correcting gear noise. 
They should not be replaced unless they are 
actually scored or damaged, or there is a specific 
pinion bearing noise. Examine the large end of the 
rollers for wear. If the original bend radius has 
worn to a sharp edge, the bearing assembly 
should be replaced. 


SPALLED ROLLER 


DAMAGED ROLLERS 
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Wheel bearing concerns might be mistaken for 
faulty pinion bearings, so be sure to look at the 
wheel bearings carefully before tearing down the 
axle. 


Some axle bearings are pressed into the housing, 
making it more difficult to check them. However, 
the axle shaft is the inner race for the bearing on 
semi-float type axles used on vehicles under 
8500 Ibs. G.V.W. So if the bearing is damaged, 
the roller surface on the shaft will be damaged as 
well. The rollers can run on about the center of 
the polished surface. 


INNER RACE 
(AXLE SHAFT) 


10. 


Bearing whine is a high pitched sound similar to 
a whistle. It is usually caused by malfunctioning 
pinion bearings, which are operating at driveshaft 
speed. Roller wheel bearings may whine the 
same way if they run completely dry. Bearing 
noise occurs at all driving speeds; this 
distinguishes it from gear whine, which usually 
comes and goes as speed changes. 


Bearing rumble sounds like marbles being 
tumbled. This condition is usually caused by a 
malfunctioning wheel bearing. The lower pitch is 
because the wheel bearing turns at only about 
1/3 of driveshaft speed. 


Chatter on corners is a condition where the 
whole rear end vibrates only when the vehicle is 
moving. The vibration is plainly felt as well as 
heard. In conventional axles, extra differential 
thrust washers cause a condition of partial lockup 
that creates this chatter. Chatter noise on limited 
slip axles can usually be traced to erratic 
movement between adjacent clutch components 
and can sometimes be corrected with a lubricant 
change and the addition of a friction modifier. 


Click at engagement is a condition on axles of a 
slight noise, distinct from a ‘‘clunk,’’ that happens 
in Reverse or Drive engagement. Check for the 
presence of a slinger. 


Axle shaft noise is similar to gear noise and 
pinion bearing whine. However, axle shaft bearing 
noise will normally distinguish itself from gear 
noise by occurring in all driving modes (drive, 
cruise, coast and float), and will persist with 
transmission in Neutral while vehicle is moving at 
problem speed. If upon ride evaluation vehicle 
displays above noise condition, remove suspect 
axle shafts, replace wheel seals, and install a 
new set of axle shafts. Re-evaluate vehicle for 
noise before removing any internal components. 


Non-Axle Noise 


There are a few other conditions that can sound just 
like axle noise and have to be considered in 
pre-diagnosis. The four most common are exhaust, 
tires, roof racks and trim mouldings. 


1. 


In certain conditions, the pitch of the exhaust may 
sound very much like gear whines. At other times, 
it can be mistaken for a wheel bearing rumble. 


Tires, especially snow tires, can have a 
high-pitched tread whine or roar, similar to gear 
noise. Radial tires, to some degree, have this 
characteristic. Also, any non-standard tire with 
an unusual tread construction may emit a roar or 
whine type noise. 


Trim and mouldings also can cause whistling or 
whining noise. 


Therefore, be sure that none of these is the cause 
of the noise before proceeding with an axle 
teardown and diagnosis. 
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DIAGNOSIS AND TESTING (Continued) 


Analysis of Gear Noise 
Gear Howl and Whine 


When disassembling the axle to diagnose and correct 
gear noise, it is assumed that the tires, exhaust, and 
trim items have first been checked as possible 
causes. 


The noises described under ‘‘Road Test’’ usually have 
specific causes that can be diagnosed by observation 
as the unit is disassembled. The initial clues are, of 
course, the type of noise heard on the road test and 
the driving conditions. 


Chuckle 


Chuckle that occurs on the driving phase is usually 
caused by excessive clearance due to differential 
gear wear; or by a damaged tooth on the coast side of 
the pinion or ring gear. 


Any damage to a gear tooth on the coast side can 
cause a noise identical to chuckle. Even a very small 
tooth nick or ridge on the edge of a tooth is enough to 
cause the noise. 


You can often correct this condition and remove the 
noise simply by cleaning up the gear tooth nick or ridge 
with a small grinding wheel. 


If either gear is damaged or scored badly, the gear set 
must be replaced. Also, if there is metal broken loose, 
the carrier and housing must be cleaned to remove 
particles that could cause damage later. Any other 
damaged parts in the axle must be replaced. 


To check the gear set, remove as much lubricant as 
possible from the gears with clean solvent. Wipe the 
gears dry or blow them dry with compressed air. Look 
for scored or damaged teeth. Also look for cracks or 
other damage. 


If the cleaned up or damaged area is larger than 
3.2mm (1/8 inch), it is advisable to replace the gear 
set. 


NICKS OR RIDGES ON TOOTH EDGE 


£6953.- 5S 
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Knock 


Knock, which can occur in all driving phases, has 
several causes. In most cases, you will discover one 
of the following conditions: 


1. Ageartooth damaged on the drive side is a 
common cause of the knock. This can usually be 
corrected by grinding the damaged area. 


2. Occasionally, the ring gear bolts will knock 
against the inside of the carrier casting. The 
cause may be too little clearance, due to casting 
flash or bumps. In this case, the carrier can be 
removed and interference points ground out. 


One or more of the bolts might be slightly backed 
out, requiring tightening. 


3. Knock is also characteristic of excessive end 
play in the axle shafts. Up to . 762mm (.030 inch) 
is allowed in most axles. The frequency of knock 
will be less because the axle shaft speed is 
slower than the driveshaft. 


NOTE: Be sure to measure the end play with a 
dial indicator, not by feel. A ‘‘guesstimate’”’ 
usually feels like far more end play than there 
actually is. 


On the 8.8 and 10.25 inch semi-float axle, end 
play is allowable up to 0.762mm (0.030 inch), but 
can be reduced to O. 127mm (0.005 inch). It is 
controlled by the C-washer that holds the shaft in 
the pocket of the side gear. 


Ciunk 

Clunk is due to backlash in the driveline, but not 
necessarily in the axle. To determine whether driveline 
clunk is caused by the axle, make a check of the total 
axle backlash as follows: 


1. Raise the vehicle on a frame or twin hoist so that 
the rear wheels are free. 
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2. Clamp a bar between the axle companion flange 
and a part of the frame or body so that the flange 
cannot move. 


3. Lock the left rear wheel to keep it from turning. 


4. Turn the right wheel slowly until you ‘ее! it ina 
drive condition. Hold a chalk marker on the side 
of the tire 12 inches from the center of the wheel. 


5. Тип the wheel the other way until you again feel 
the drive condition. 


6. Measure the length of the chalk mark, which is 
the total axle backlash. it should be one inch or 
less. If the backlash is within this limit, the clunk 
Will not be eliminated by going into the axle. 


Check for these conditions if the backlash is 
excessive: 


1. Elongation of the differential pinion shaft holes in 
the differential case. 


2. Missing differential or side gear washer. 


Galling or excessive wear of the differential pinion 
shaft and bore. | 


If none of the above conditions appears, there 
may be a loose fit of the axle shafts to the side 
gear splines. You should continue as follows until 
the correction is made. 


Install new side gears and recheck the backlash. 
Install two new axle shafts. 


6. Replace the axle assembly. 


Check Bearing Preload 


The absence of differential bearing preload causes 
noise as driving loads tend to move the gear pattern to 
the outside (heel) of the ring gear. In fact, if the preload 
is not set right, it can move out to the edge and score 
and/or fatigue the gears. 


Both the pinion bearing and differential bearing preload 
must be checked to be sure that the pattern will stay in 
place under load. 


Check the pinion bearing preload by putting a N-m 
(in-Ib) torque wrench on the pinion nut and measuring 
the torque effort it takes to turn the pinion without the 
differential assembly installed. To check the 
differential preload, measure the same way with the 
differential assembly installed. The axle shafts and 
wheel end components should not be present during 
preload checking. Compare the reading with the 
preload specification for used bearings. 
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A tip about preload: The pinion seal will offer a 
resistance equivalent to (0.5-4.0 in-Ibs). If the bearings 
аге preloaded, a reading higher than (0.5-4.0 in-Ibs) on 
the torque wrench scale must be obtained. If not, there 
is no preload. 


Another indication of pinion preload is some threads 
protruding from in front of the nut. Normally about 
2.29-2.54mm (0.090-0. 100 inch) of threads protrude 
if the pinion preload is set properly. If the nut is flush 
with the end of the stem, chances are the preload was 
not set. See Bearing Preload Procedures for resetting 
the proper preloads. 


NOTE: The absence of preload here may indicate that 
the spacer between the pinion bearings on Ford axles 
is crushed and should be replaced. 


ADJUSTMENTS AND SERVICE 


Brake Drum Balancing 


Rear brake drum imbalance can cause a vibration 
condition on light trucks that sometimes cannot be 
compensated for by wheel balancing. 


If rear brake drum imbalance is suspected, raise the 
rear end of the vehicle, taking proper precautions. 
Remove the rear wheel and tire assembly. 


Before testing, install all lug nuts with flat washers on 
them, to retain the drums to axle flanges. If drums do 
not have balance weights, run the vehicle up to the 
speed where vibration occurred.during road test. 


If the drums exhibit out-of-balance symptoms, they 
should be removed from the vehicle and balanced as 
follows: 
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ADJUSTMENTS AND SERVICE (Continued) 


1. Position the brake drum on a ‘‘bubble-type”’ 
balancer and, noting the “һеауу” side of the 
drum, place a wheel balance weight on the drum 
directly opposite the heavy point. Select the 
appropriate number of weights until the bubble 
balance indicates a ‘‘balanced”’ condition. Mark 
the location of the ‘‘light’’ side of the drum, and 
note the total amount of the balance weight 
needed to balance the drum. 


NOTE: A drum which already has a balance 
weight attached, or requires less than 56.6 
grams (2 oz.) of weight to balance, is not the 
prime cause of the vibration. 


2. Fabricate a piece of mild steel to fit the curvature 
of the drum face and equal to the balance weights 
required to balance the brake drum (an old 
flywheel ring gear can be cut and used as a 
balance weight). 


NOTE: A small postal scale may be used for 
determining the weight of both the balance 
weights used and the weight of the fabricated 
drum balance weight needed. 


3. Position the drum balance weight on the drum 
face in the location on the light side of the drum. 
Arc weld (tackweld 6.35mm or 1/4 inch long) the 
balance weight to the drum face. 


NOTE: Under no condition should any other 
welding method be used other than arc welding. 
To prevent drum distortion, do not use a current 
setting of more than 100 amps. 


Install the balanced drum on the vehicle. 


Static balance both rear wheels and tires and 
install on vehicle. 


Road test to verify condition. 


1/2 MAXIMUM 
жене 


- 


POSITION WEIGHT 
ON THIS SURFACE 
OF DRUM FACE 


SECTION A 
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Driveshaft Balancing 


For driveshaft balancing procedures, refer to Section 
05-00, Driveline General Service. 
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Match Mounting Tires 


Match mounting is a technique to reduce radial or 
lateral tire runout on tire and wheel assemblies. 
Excessive runout is a source of ride complaints that 
can be minimized by match mounting the tire position 
on the wheel and the wheel position on the hub. 


1. Measure the total indicated runout on the center 
of the tire tread rib and record it. Mark the tire 
and rim at the high spot. Mark the tire at the 
location of the valve stem for reference. 


Break down the tire and remount it 180 degrees 
on the rim so that the valve stem reference mark 
is opposite of the valve stem on the wheel. 


Reinflate the tire and measure the total indicated 
runout and again mark the high spot. 


If the runout is reduced to acceptable guidelines 
the tire is ready to be put back into service. If the 
runout is still excessive, one of the following steps 
must be performed. 


e If the high spot is within 4 inches of the first 
high spot on the tire, and is still outside of 
guidelines, replace the tire. 


e if the high spot is within 4 inches of the first 
high spot on the wheel, the wheel may be out 
of tolerance. Check the wheel for runout. 


e If the high spot is not within 4 inches of either 
original high spot of the tire and rim, then draw 
an arrow from the second high spot to the first 
high spot (in the shortest direction) and rotate 
the tire on the rim 90 degrees in that direction. 
This will normally reduce the runout to an 
acceptable level. 


In the majority of cases, the first 180 degree turn of 
the tire will either fix the problem or indicate which item 
to replace. 


GLOSSARY OF TERMS 


Acceleration 


1. Light — Increase in speed at less than 1/2 
throttle. 


2. Heavy — 1/2tofull throttle increase in speed. 
3. WOT — Wide open throttle. 


Ambient Temperature 


Surrounding or prevailing temperature. Normally, the 
temperature in the service area or outdoors, 


depending on where testing is taking place. 


Articulation 


Vertical movement of the front driving or rear axle 
relative to the frame of the vehicle to which they are 
attached. 
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GLOSSARY OF TERMS (Continued) 


Belt Chirp 


An intermittent noise usually at idle caused by belt 
mis-alignment. 


Belt Squeal 


A continuous noise caused by a frozen accessory or 
insufficient tension. 


Boom 


A very low frequency (sometimes cycling) noise often 
accompanied by sensation of pressure on the ear 
drums. 


Bound Up 


Refers to a stressed, rubber-mounted component that 
transmits any NVH which would normally be absorbed 
by the mount. (See Neutralize.) 


Brakes Applied 


When vehicle is stationary, service brakes applied 
with enough force to hold vehicle against acceleration 
with transmission in gear or drive. 


Camber 


Angle formed between front wheel spindle axis and 
horizontal as viewed from in front of the vehicle. 


Caster 

Angle formed between the kingpin axis and a vertical 
axis as viewed from the side of the vehicle. Caster is 
considered positive when the top of the kingpin axis is 
behind the vertical axis. 


Coast/Neutral Coast 


Engine / transmission taken out of gear with 
driveshaft / driveline by placing transmission selector 
in Neutral or by depressing clutch (manual 
transmission). 


CPS 
Cycle Per Second. 


Cruise 

Steady highway speed, neither accelerating nor 
decelerating; even pressure on accelerator pedal on 
level ground. 


Controlled Rear Suspension Height 


The height at which the components of a particular 
vehicle should be set when driveline angle 
measurements are made. 


Deceleration 

Slowing of vehicle by releasing foot from accelerator 
at cruise and allowing engine to slow vehicle without 
application of brakes. 


Driveline Angle 


Alignment of the transmission output shaft, driveshaft, 
and rear axle pinion centerline. 


Driveshaft (Propeller Shaft/Propshaft) 


Rearmost shaft of a driveline which powers the rear 
axle input shaft (pinion shaft). 


Drivetrain 


Includes all power transmitting components from the 
engine to the wheels, including clutch / torque 
converter, transmission, transfer case, driveline and 
front or rear drive axles. 


cngine Run-Up Test 


Operation of engine through normal RPM range with 
vehicle sitting still, transmission in Neutral. Used for 
engine and accessory vibration check. 


Engine Misfire 


One or more cylinders in the engine fails to fire at the 
proper time. 


Extension Housing Damper 


A counterweight attached to an arm on the rear of the 
transmission extension housing and designed to ''soak 
ир” or dampen unwanted driveline or powertrain 
vibrations. 


Engine Imbalance 


Some component in the engine which is normally 
smoothly balanced now causing a perceptible 
vibration in the vehicle. 


Flat Spots (Tires) 


Commonly caused by letting vehicle stand while tires 
cool off. Can be cured by again operating vehicle until 
tires are warm. Also, regular tire wear patterns in the 
tire tread resulting from wheel-locked skids. 


Float 


A cruising drive mode in which throttle setting matches 
engine speed to road speed, neither accelerating or 
decelerating. 


Gravely Feel 


A grinding or growl ina component, similar to the feel 
experienced while driving on gravel. 


Harshness 


A harder than usual behavior of a component, like 
riding a vehicle with over-inflated tires. 


Hz 
Hertz (Cycles Per Second). 


Imbalance (or Unbalance) 


Out of balance; more weight on one side of a rotating 
component causing shake or vibration. 
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GLOSSARY OF TERMS (Continued) 


Inboard 
Toward the centerline of the vehicle. (See Outboard.) 


Isolate | 
Separate from the influence of other components. 


NVH 
Noise, Vibration, Harshness. 


Neutralize (Normalize) 


To return to unstressed position. Used to describe 
various mounts and exhaust system hangers. (See 
Bound Up.) 


Outboard 


Toward the outside of the vehicle, rather than toward 
the centerline. (See Inboard.) 


Pinion Shaft 


The input shaft to a driving axle, usually a part of the 
smaller driving or input gear of a “Ніпа and Pinion"' 
gear set. 


Pumping Feel 


A very slow vibration that results in a movement of 
vehicle components, similar to pumping the service 
brakes slightly. 


Radial/Lateral 


Radial is in the plane of rotation, lateral is at 90 
degrees to the plane of rotation. 


Ring Gear 


The large gear, driven by the pinion gear of a ‘‘Ring 
and Pinion” driving axle gear set. Not applicable to 
transaxle. 


Road Test 


Operation of vehicle under conditions designed to 
recreate the problem condition. 


Runout 
Out of round or wobble. 


Shake 


Low frequency vibration, usually results in visual 
movement of components. 


Slip Yoke (Slip Spline) 

Driveshaft coupling device (1/2 of a U-Joint) which 
compensates for changes in shaft length due to 
articulation of axle; used at one end of driveshaft. 


Tire Force Variation 


Tire vibration caused by variations in the construction 
of the tire, resulting in a vibration when the tire rotates 
against the pavement. This condition may be present 
on perfectly round tires because of variations in the 
inner construction. 


Two-Plane Balance 
Radial and lateral balance. 


Tire Deflection 
Bending of the body of the tire during rotation. 


T.I.R. 
Tota! Indicated Runout. 


Tip-In Moan 


A light moaning noise heard when the vehicle is lightly 
accelerated, usually between 40-104 km/h (25-65 
mph). 


Vibration 


Regular movement of a component that results in a 
sound or feel of movement. 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Tool-4201-C Dial indicator with Bracketry 
T68P-4602-A Pinion Angle Level Gauge 
T63L-8620-A Belt Tension Gauge 
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Description 


ROTUNDA EQUIPMENT 


| Number — Description 
Stabe Light Balance 
007-00014 Radial Run-out Gauge 
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Roadability describes the vehicle's capability to 
handle the road. The feel of the road is transmitted to 
the driver through the suspension, steering, and wheel 
and tire components. 


The following conditions are related to roadability 
concerns: 


e Wander— Wander is the tendency of the vehicle to 
require frequent, random left and right steering 
wheel corrections to maintain a straight path down 
a level road. It feels like the vehicle is slowly 
steering itself away from straight ahead without any 
steering input from the driver. 


e Shimmy—Shimmy is a consistent wobble of the 
road wheels that may be felt as a rapid oscillation of 
the steering wheel and/or shake of the entire 
vehicle. The shimmy is usually felt near 64 km/h (40 
mph), which may begin or be amplified when the tire 
contacts pot holes or bumps in the road surface. 


ө Sticky Steering (Pointing)— This occurs when the 
self-aligning forces, or moments, at the tire patch 
are not enough to overcome friction or resistance in 
the steering system. In a normal condition these 
forces assist the driver in returning the steering 
wheel to within 20 degrees of where the steering 
wheel was positioned when driving straight ahead. 
A steering system with excessive resistance may 
hold the vehicle in a slight turn (or tend to stay 
pointed in the direction of the turn) when the 
steering wheel is turned between 20 and 90 
degrees. 


DIAGNOSIS 


Refer to the diagnosis chart for a diagnosis of 
conditions, possible causes and resolution. 


Roadability 00-05- 1 

SUBJECT PAGE SUBJECT PAGE. 
DESCRIPTION ice lta oe eie ipe LI EUR ce 00-05-1 VEHICLE APPLICATION.............................................. 00-05-1 
DIAGNOSIS | | 

Roadability Diagnosis Chart................................... 00-05-2 

VEHICLE APPLICATION 

E-150—E-350, F-150—F-350 F-Super Duty and Bronco 

Vehicles 
DESCRIPTION 


Drift / Pull — A drift or pull condition will cause a 
vehicle to deviate from a straight ahead direction in 
the absence of any steering input (i.e., hands off the 
wheel). Drift / pull may be induced by conditions 
external to the vehicle (i.e., wind, road camber). 
However, a vehicle related drift / pull, on a flat road, 
will cause a consistent deviation from the straight 
ahead path and require constant steering input in 
the opposite direction to counteract the effect. A 
PULL is accompanied by a rotation of the steering 
wheel; a DRIFT has no discernable steering wheel 
rotation. 


Poor Groove Feel — A vehicle with poor groove 
feel will have little or no build-up of turning effort felt 
in the steering wheel as the wheel is rocked slowly 
left and right within very small turns around center or 
straight ahead (under 20 degrees of steering wheel 
turn). Efforts may be said to be ''flat on-center"'. 
Under 20 degrees of turn most of the turning effort 
that builds up comes from the mesh of gear teeth in 
the steering gear. In this range the steering wheel is 
not yet turned enough to feel the effort from the 
self-aligning forces at the road wheel or tire patch. 
In the diagnosis of a roadability problem it is 
important to understand the difference between 
wander and poor groove feel. 


Clear Vision Error — When driven on a flat 
pavement, the vehicle follows a straight line, 
however, the steering wheel is not level or centered. 
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Roadability Diagnosis Chart 


ROADABILITY DIAGNOSIS CHART 


Wander or poor groove feel 


Shimmy 


. Improper tire pressure. 


. Improper loading. 


. Improper tire/wheel size. 


. Steering linkage ball studs sloppy. 


. Steering wheel not centered. 


. Incorrect wheel alignment. 


. Excessive spindle turning effort. 


. Steering gear adjustment off. 


. Improper tire pressure. 
. Improper wheels and tires. 


. Loose suspension attachments 


and components. 


. Tire imbalance. 


. Weak shock absorber control. 
. Loose wheel bearings. 


. Steering linkage ball joint 


looseness. 


. Steering adjustment. 


. Suspension ball joint or kingpin 


looseness. 


. Tire non-uniformity. 


. Alignment (toe) out of 
specification. 


. Worn control arm bushings. 


. Worn ball joints. 
. Wom track bar bushing (F-350 4x4 


and Superduty) 


. Inflate to specification. 


. Weigh vehicle, balance and 


correct loading. 


. Replace as necessary. 
. Inspect and service. 


. Center steering wheel by 


adjusting tie rod. 


. Align front end. 


. Inspect, replace ball joints or 


kingpins (F-Super Duty). 


. Measure/adjust preload/mesh 


load. 


. Inflate to specification. 
. Replace as required. 


. Inspect all attachments and 


check bushings for wear. 


. Rebalance assemblies static/ 


dynamic. Note: Center hole may 
not provide accurate centering 
for off-vehicle balancing. 


5. Service shocks as required. 
. Check and adjust per procedure. 


. Inspect and service. 


. Adjust yoke clearance per the 


appropriate steering gear section. 
Measure/adjust preload/mesh 
load. 


. Inspect, replace ball joints or 


kingpins. 


. Check runouts of tires and 


wheels. 


. Check and adjust. 


. Inspect and replace control arm 


bushings. 


. Inspect and replace. 


. Inspect and replace. 
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DIAGNOSIS (Continued) 


ROADABILITY DIAGNOSIS CHART (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


ө Steering Binding (Points, Small High spindle turning effort. e Inspect andreplace ball joints or 
Angle Returnability) kingpins (F-Super Duty). 
Incorrect front wheel toe set (poor @ Measure and reset toe in. 
groove feel). 
Steering gear adjustment. Measure / adjust preload / mesh 
load. 
Power steering control valve Inspectand service. 
centering. 
Insufficient caster. Check and adjust. 


e Drift/Pull Tire pressure. Inflate to specification. 
Mismatched tires / wheels. Service as required. 
Improper loading creating caster Measure alignment and service as 
split. required. Balance load in vehicle. 
Tire conicity. Service through tire rotation. 


Unequal tire circumferences. Measure and service. 

Improper toe set. Measure and reset toe in. 

Excessive caster split. Check and adjust caster. 

Front wheel brake drag. Check during alignment. 

Power steering control valve Check steering gear valve 

centering. centering. 

Wheel base mismatch. Check per procedure. Refer to 
Section 04-04 for procedure. 

Steering linkage ball studs (Does Loosen steering linkage ball stud 

not apply to greaseable sockets). from tapered holes in linkage. 
Align wheels / steering wheel 
straight ahead. Seat tapered hole 
and then tighten ball stud to 
proper torque. 


e Clear Vision Error e Incorrect toe setting. e Inspect and correct. 
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GROUP 


BODY 01 


SECTION TITLE PAGE SECTION TITLE | PAGE 
BODY PANELS—FRONTEND.................................... 01-02-1 MIRRORS —INSIDE AND OUTSIDE.............................. 0 1-09-1 
BODY STRIPES (ТАРЕ) AND VINYL FILMS................... 01-18-1 SEAT AND SHOULDER BELTS.................................... 0 1-20-1 
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MECHANISMS... iri Scar Ese reb дық ық А ШЫНДЫ 01:141. UNDERBODY............................................................. 01-0 1-1 
GLASS (GLAZING), FRAMES AND WINDSHIELD WASHERS........................................... 0 1- 16b-1 
MECHANISMS........................................................ 01-11-1 WINDSHIELD WIPERS.............................................. 01-16A-1 
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ASSEMBLIES......................................................... 01-12-1 
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VEHICLE APPLICATION 


F-150—F-350, E-150—E-350 and Club Wagon, F-Super 
Duty Chassis Cab and Bronco Vehicles 


GENERAL INFORMATION 


Type Of Sealers and Application 


Since many sealers are used in vehicle assembly, the 
following all-purpose sealers have been selected for 
service use. The method and points of application are 
shown in each applicable group. 


Caulking Cord —D6AZ-19560-A, or Equivalent 


This sealer has a plastic base with a filler, is heavy 
bodied and is commonly known as perma-gum. It is 
used on spotweld holes, around mounting clips, and 
between two surfaces not sealed by a gasket. Apply 
the sealer with a putty knife. 


NOTE: Meets Ford Specification ESB-M4G32-A. 


Rubber Cement — 8А-19552-В, or Equivalent 


This quick-drying, strong, adhesive cement is 
designed to cement weatherstripping to doors, 
bodies, cowl ventilators, and the surrounding metal. 
Windows and windshields that are set in rubber can be 
effectively sealed against leakage by flowing cement 
into affected areas. 
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GENERAL INFORMATION (Continued) 


Clean all grease, dirt, and old sealer from the surfaces 
to be cemented. Wash the surfaces thoroughly with a 
cloth moistened with a suitable commercial cleaner. 
For best results, apply a medium coat of cement to 
both surfaces, allow it to dry until tacky, and then 
press both surfaces firmly together. 


NOTE: Meets Ford Specification ESR-M 1 1P 16-A. 


Liquid Butyl Sealer — C9AZ-19554-B (Black) or 
Equivalent 


This sealer does not run, is fast drying, and remains 
semi-elastic. The sealer can be used for seam sealing 
in such areas as the floorpan, wheelhouse, dash 
panel, running board, door openings and drip rails. it 
can also be used to seal outside moulding clip holes, 
and for windshield and back window installation. 


NOTE: Meets Ford Specification ESB-M4G 162-A. 
DIAGNOSIS AND TESTING 


Dust and Water Leaks 


Remember, the forward motion of the vehicle creates 
a slight vacuum within the body, particularly if a 
window or ventilator is partially open. Any unsealed 
crevice or small opening in the lower section of the 
body will permit air to be drawn into the body. If dust is 
present in the air, it will follow. 


Under certain conditions, water can enter the body at 
any point where dirt or dust can enter. Any 
consideration of water leakage must take into account 
all points covered under dust leaks. 


To determine the exact location of a dust leak, remove 
the following trim from the cab: the cowl trim panel, the 
kick pads, and the floor mats. 


Removal of the trim will reveal the location of most 
leaks. Seal these leaks, and road test the vehicle on a 
dusty road to ensure all leaks are sealed. The 
entrance of dust is usually indicated by a pointed shaft 
of dust or silt at the point of entrance. After the road 
test, check for indications of a dust pattern around the 


door openings, cowl panel, and cowl side panel. 


Sometimes leaks can be located by putting bright 
lights under the vehicle with the above components 
removed, and checking the interior of the body at 
joints and weld lines. The light will Show through where 
leaks exist. 


Floorpan Plugs and Grommets 


Many plugs and grommets are used in the floorpan and 
dash panel. The floorpan plugs seal the various body 
bolt access holes. 


If any plugs are missing or damaged, a dust or water 
leak may result. Such leakage may also occur around 
grommets used on the dash panel. When dust or water 
leaks are evident, these plugs and grommets should 
be checked for proper installation. 


Underbody Sealing 
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Drain Holes 


Drain holes are located on the underside of each door 
along the weld line of the inner and outer panels. If 
these holes become clogged with mud or road tars, 
water will collect inside the panels and rust the sheet 
metal from the inside. A sound of sloshing water in a 
door is an indication of this condition. 


Check the drain holes regularly. Clean the drain 
holes of dirt and foreign material with a punch or 
screwdriver. 


Wind Noise 


Air entering or exiting the vehicle through small 
openings in the body can result in wind noise. Sources 
of wind noise are detected by driving the vehicle at 
highway speeds in four different directions. Listen for 
sources of wind noise with all windows closed, radio 
off, heater and air conditioner blower motor turned off 
and ventilation ducts open. A stethoscope can be used 
to pinpoint the source of the noise. 


Most wind noise-producing leaks will occur at the door 
and window seals or at sheet metal joints in the door or 
the door opening in the body. 


Seal all leaks with RTV sealant and foam tape or by 
positioning or replacing the seals. Road test the 
vehicle to ensure all leaks have been adequately 
sealed. 


An alternate method of verifying corrective actions 


involves the use of Rotunda Ultrasonic Leak Detector 
029-00001 or equivalent. After identifying the leak 
point through a drive evaluation, obtain a meter 
reading by using the leak detector. A check with the 
leak detector after repairing the leak will verify the 
effectiveness of the corrective action. А final test drive 
may still be advisable to ensure that other 
objectionable leaks, not noticed because of a major 
leak, do not exist. 


Rattle Elimination 


Most rattles are caused by loose foreign objects such 
as nuts, screws, bolts or small pieces of body 
deadener in the door wells, pillars, and quarter panels. 
Door wells can be checked by carefully striking the 
underside of the door with a rubber mallet. The impact 
made by the mallet will indicate if loose objects are in 
the door well. 


All body bolts and screws should be tightened 
periodically. In the event that tightening the bolts and 
screws located on such assemblies as the doors does 
not eliminate the rattles, the trouble is probably 
caused by misalignment. If this is the case, follow the 
adjustment and alignment procedures for these 
assemblies. 
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DIAGNOSIS AND TESTING (Continued) 


Rattles and squeaks are sometimes caused by 
weatherstripping and anti-squeak material that has 


slipped out of position. Apply additional cement or 
other adhesive, and install the material in the proper 
location to eliminate this difficulty. 


SPECIAL SERVICE TOOLS 
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Body Panel —Front End 


01-02-1 


SECTION 01-02 Body Panel—Front End 


SUBJECT 


ADJUSTMENTS 
Hood Adjustment —E-150 — E-350 and Club 


Hood Adjustment — F-150 —F-350, F-Super 
Duty Chassis Cab and Вгопсо............................. 
Hood Latch Adjustment — F-150 —F-350, 
F-Super Duty Chassis Cab, E-150 — E-350, 
апа BFOnCO а ое н uy а Asa 
Hood Latch —Remote Control 
Cable —E-150 — E-350, F-150 — F-350, 
F-Super-Duty Chassis Cab and Bronco................ 
REMOVAL AND INSTALLATION 
Front Fender —E-150 — E-350 and Club 


VEHICLE APPLICATION 


PAGE SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 
Front Fender —F-150 —F-350, F-Super Duty 
01-02-2 Chassis Cab and Bronco..................................... 01-02-6 
Hood Hinge—E-150—E-350................................. 01-02-6 
01-02-2 Hood Hinge —F-150 — F-350, F-Super Duty 
Chassis Cab and Bronco..................................... 01-02-6 
HoodLatch —F-150 — F-350, F-Super Duty 
01-02-2 Chassis Cab, Е-150---Е-350, and 
izigelg[ero ононе EU 01-02-6 
Hood—E-150—E-350........................................... 01-02-5 
01-02-3 Hood—F-150—F-350, F-Super Duty Chassis 
Cab, and Bronco................................................. 01-02-5 
Rear Fender — F-350, with Dual Wheels .................. 01-02-9 
01-02-8 VEHICLE APPLICATION ............................................. 01-02-1 


E-150—E-350, F-150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


01-02-2 Body Panel—Front End 


ADJUSTMENTS 


Hood Adjustment —F- 150 —F-350, F-Super 

Duty Chassis Cab and Bronco 

1. Open the hood and mark the hinge and latch 
assembly locations. 


2. Loosen the hinge-to-fender inner attaching 
screws until they are snug. 


Hood, Hinge Installation — F-150 —F-350, 
F-Super Duty Chassis Cab, and Bronco 


SCREW AND T 
WASHER ASSEMBLY 
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e 
SZ | b= 
NUT 
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г 22 BOLT N800628-S36 
N TO N800297-S55 
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(13-19 FT-LB) 17-27 N-m 
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3. Adjust the hinge up or down or rotate as required 
to obtain a flush fit between the hood and the top 
of the cowl panel. Then, tighten the 
hinge-to-fender inner attaching screws. 


4. Loosen the two hood latch assembly attaching 
screws. 


5. Loosen the hinge-to-hood attaching bolts until 
they are snug. Move the hood forward or 
rearward and from side to side as required for a 
proper hood fit. Then, tighten the hinge-to-hood 
attaching screws. Move the latch from side to 
side as required to center the latch with the hood 
striker. Tighten the hood latch attaching screws. 


Lubricate each hood hinge at all pivot points with 
Multi-Purpose Grease Spray D7AZ-19584-AA 
(ESR-M 1С 159-А and ESB-M 1C 106-B) or 
equivalent. Check the functional operation of the 
hinges by opening and closing the hood several 
times to ensure alignment is correct and the 
lubricant has effectively worked into the pivot 
points. | 


Hood Adjustment —E- 150 —E-350 and Club 


Wagon 


The hood can be adjusted fore and aft and up and 
down to obtain the proper clearance. To adjust the 
hood, loosen the hood-to-hinge attachments ` 
(fore-or-aft adjustment) or the hinge-to-cowl 
attachments (up-or-down adjustment) until they are 
snug. Then, position the hood as required, and tighten 
the attachments. After the hood has been adjusted, 
check the hood latch adjustment. Adjust the hood 
latch if required. Refer to the proper procedures within 
this section for hood latch adjustment. 


Hood Latch Adjustment —F-150 —F-350, 
F-Super Duty Chassis Cab, E-150 —E-350, and 
Bronco | 


Before adjusting the hood latch, ensure the hood is 
properly aligned. Refer to the proper procedures 
within this section for hood alignment. The hood latch 
can be moved from side to side and up and down to 
obtain a snug hood fit. 


1. Loosenthe hood latch attaching screws just 
enough to move the latch. 


2. Move the latch until it is aligned with the hood 
latch striker. Then, tighten the latch attaching 
screws. 


Check the hood latch to ensure it makes full 
engagement with the hood latch striker. If the 
hood latch does not make full engagement with 
the hood latch striker, loosen the hood latch 
attaching screws and reposition the latch to ` 
obtain full engagement. Then, tighten the 
attaching screws. 


4. Lubricate the latch handle pivot, catch pawls and 
spring with Multi-Purpose Grease Spray 
D7AZ-19584-AA (ESR-M 1C 159-A and 
ESB-M 1C 106-B) or equivalent. Check the 
functional operation of the latch mechanism by 
opening and closing the hood several times to 
ensure alignment is correct. Ensure lubricant has 
effectively worked into the pivot points and 

bearing surfaces. 
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01-02-3 Body Panel —Front End 01-02-3 
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ADJUSTMENTS (Continued) 


HOOD LATCH ADJUSTMENT — E-150 — E-350 


HINGE 
ASSEMBLY 
16800 


HOOD LATCH 
HOOK-16929 


(2 REQ'D) 
16-27 N:m 
12- -LB 
(12-20 FT-LB) SCREW-57039 
(2 REQ'D EACH SIDE) 
16-27 N-m (12-20 FT-LB) 


BOLT AND 
WASHER 
57473 


PAN 7, 
A d 7 
М қ < J < 
SCREW | @ N 
384330 ^ (2 REQ'D) s 11 | 
VIEW A 


(2 REO'D) 
16-27 Nem HOOD SUPPORT 
(12-20 FT-LB) ROD-16826 


SUPPORT SUPPORT HOOD RELEASE SCREW 
ROD RETAINER ASSIST SPRING 384930 
ROD CLIP | 


(12-20 FT-LB) 


je 


HOOD SUPPORT 


HOOD SUPPORT ROD-16826 


ROD-16826 


SPRING 
GUIDE HOOD LATCH AND HOOK 
VIEW D 


VIEW B 


VIEW C 


The release cable and handle is routed as shown in the 
following illustrations. 


Hood Latch —Remote Control 
Cable —E-150—E-350, F-150—F-350, 
F-Super-Duty Chassis Cab and Bronco 


The remote control-operated hood latch is adjusted 
the same as the non-remote latch. 
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ADJUSTMENTS (Continued) 


HOOD LATCH REMOTE CONTROL CABLE AND LOCK — 
F-150 — F-350 AND BRONCO 


HOOD LATCH 


- = 
& H —— 


| SCREW AND 
| WASHER 
N803878 
(2 REQ'D) 


SUPPORT 
BRACE 


22-34 N:m 
MAIN VIEW (16-25 FT-LB) 


NUT 


N623333 CONTROL 


CABLE 
16C656 


SCREW AND SPRING 
WASHER 
N606688 
22-34 N:m 

(16-25 ft-lb) 

HOOD ASSIST SPRING 


N8401-A 
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ADJUSTMENTS (Continued) 


[54 
~~ HOOD LATCH REMOTE CONTROL CABLE AND 
LOCK — Е-150 — E-350 


Wan Жр J вноммт 


HOOD 
LATCH CABLE 
16C656 


CLIP 
386132 
(1 REO'D) 


RETAINING | 
PLATE 
16B968 


INSTRUMENT SCREW AND 
WASHER 
57039 

16-27 N:m 
(12-20 FT-LB) 


HOOD LATCH 
CONTROL MOUNTING 
BRACKET-16C730 


HOOD 
LATCH 
CABLE 


HOOD LATCH 
CABLE 
16C656 


16C656 


VIEW IN CIRCLE A 


N8402-A 


REMOVAL AND INSTALLATION 


Hood—F-150—F-350, F-Super Duty Chassis Hood—E-150—E-350 
Cab, and Bronco Removal 


Removal and Installation Open the hood. Retain in the open position. 


Remove the two link assembly bolts. 


Remove the hood hinge bolts. With an assistant, 
lift the hood off the hinges. 


If the hood is to be replaced, transfer the hood 
latch components and ornaments to the new 
hood. 


With the aid of an assistant, position the hood on 
the hinges and install the hinge bolts snug. 


Install link assembly to hood with two bolts. 


Adjust the hood for a proper fit by shifting the 
hood on the hinges. Tighten the hinge bolts. 


Adjust the hood latch for proper alignment. Refer 
to the proper procedures in this section under 
Hood Latch Adjustment. 


Cover the cowl area to prevent paint damage. 


Remove screws or nuts attaching each hood 
hinge to the hood and remove the hood from the 
vehicle. 


Remove the hood lock striker from the hood. 


installation 


Position the hood to the hood hinges and install 
the attaching screws or nuts. 


Adjust the hood as outlined. Tighten the 
hood-to-hinge attaching screws or nuts. 


Install the hood lock striker on the hood and 
adjust the hood latch if required. 
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REMOVAL AND INSTALLATION (Continued) 


Hood Hinge—F- 150---F-350, F-Super Duty 
Chassis Cab and Bronco 
Refer to the illustrations under Adjustments. 


Removal 


1. Open the hood. Retain in the open position with а 
suitable prop. 


Mark the locations of the hinges. 


Remove four screws attaching each hinge 
assembly to the hood and remove the hood from 
the vehicle. Do not allow the hood to slide down 
as damage to the cowl top may result. 


Remove the hinge attaching bolts and remove the 
hinge from the vehicle. | 


Installation 


Position the new hinges to the vehicle and install 
the attaching bolts snug. 


Position the hood to the hinges and install the four 
attaching screws snug. 


Remove the prop supporting the hood in the open 
position. 


Close the hood and adjust as outlined. 


Hood Hinge —E-150-- -E-350 

Removal 

1. Openthe hood. Retain in the open position. 

2. Cover the cowl area to prevent paint damage. 


3. Remove hinge-to-bocy attachments and remove 
hood. 


4. Remove hinge-to-hooó attachments and remove 
the hinge. 


Installation 
1. Position the hinge to the nood and install the 
attaching screws snug. 


2. Position the hinge to ihe body and install the 
attaching screws snug. 


3. Adjust the hood as outlined. Tighten the hinge 
attaching screws. 


4. Remove the protective cover and close the nood. 


Hood Latch —F-150-—--350, F-Super Duty 
Chassis Cab, Е-150---Е-350, and Bronco 
Removal and Installatio- 

Mark location of hood latcn prior to removal to aid in 


positioning of new latch when installed. 


1. If so equipped, remove the hood latch cable plate 
screw, the cable plate, cable clip and cable from 
the hood latch. 


Remove the hood latch attaching screws and 
remove the latch assembly. 


Position the latch assembly and install the 
attaching screws snug, but do not tighten. 


Install the hood release cable, cable clip, hood 
latch cable plate and cable plate screw. 


Adjust the latch assembly for positive 
engagement with the hood latch striker. Tighten 
the latch attaching screws. 


Lubricate the latch handle pivot, catch pawls and 
spring with Multi-Purpose Grease Spray 
D7AZ-19584-AA (ESR-M1C 159-A and 

ESB-M 1C 106-A) or equivalent. Check the 
functional operation of the latch mechanism by 
opening and closing the hood several times to 
ensure alignment is correct. Ensure lubricant has 
effectively worked into the pivot points and 
bearing surfaces. 


Front Fender —F-150—F-350, F-Super Duty 
Chassis Cab and Bronco 
Removal 
Clean all dirt from the fender attaching screws, 
bolts and nuts. 


Remove headlamp assemblies from the vehicle 
as outlined in Section 17-01, Front Lighting. 


Remove the screws attaching the front of the 
fender to the radiator support at upper and lower 
locations. 


Remove one screw attaching the rear lower end 
of the fender to the lower corner of the cab. 


Remove one screw from inside the cab attaching 
the rear lower end of the fender to the cowl. 


Remove the screws attaching the top edge of the 
fender at the rear, to the cowl extension. 


Remove screws around wheel opening attaching 
the fender apron. 


Remove the bolts along top of apron that attach 
to fender. 


Remove bolts attaching battery tray to fender 
(RH only) and bolts attaching auxiliary battery 
tray or tool box (both R.P.O.) (LH only). 


. Remove hood latch cable from LH fender and 
main wiring harness from RH fender. 


. Remove the screw attaching the hood prop 
spring to the fender and remove fender. 


Installation 
1. Position the nuts and retainers on the fender. 


2. Apply sealer to the upper edge of the apron. 


3. Position the fender to the apron and loosely install 
the screws. 
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REMOVAL AND INSTALLATION (Continued) 


4. Loosely install one screw from the inside of the 7. 
cab, attaching the rear lower end of the fender to 
the cowl. 8 


5. Loosely install a screw, attaching the rear lower 
end of the fender to the lower corner of the cab. 


«o 


6. Loosely install the screws, attaching the front of 
the fender to the radiator support. 


Front Fender Installation Right 


Side —F-150 —F-350 —F-Super Duty Chassis 
Cab and Bronco 


BOLT 


Body Panel —Front End 
ae ea a 


Adjust the fender position and tighten all mounting 
screws. 


Install the hood prop spring to the fender. 


Install headlamp assemblies as outlined in Section 
17-01, Front Lighting. 


BOLT FENDER 
N606675-S55 N802984-S55 REINFORCEMENT /SHIM-4 
PIERCE (2 REQ'D) pre TIGHTEN TO 168072 SHIM-16D162 
NUTS TIGHTEN TO 9-14 N-m 20-35 N-m que 
7-0 FTLB) eri, 948) N801107-S100 / DASH PANEL 
9-49 Y Uf (2 REQ'D) AND COWL 
SCREW AND m m 4 Бе 
ASHER. а | BOLT — д 
NE RA JA; 2j м606675-5556693 десе < 
UK Y TIGHTEN TO Ааа NN 
j | 9-14 Nem ' SN T = 
[ |0- 10 FT-LB) `N 7 ⁄ ` 
i un . 55) ue 
U-NUT QD i 
2 N800296-S101 - ` 
SCREW AND WASHER 
A N803506-S36 
N802984-S55 \ TIGHTEN TO 22-34 N-m 
EA TIGHTEN TO (17-25 FT-LB) 
NUT \ S 22-34 N-m 
N623332-S100 Ум. (17-25 FT-LB) | (x 
(2 REQ'D) sss 


SCREW AND WASHER ~ 
N606675-S55 (4 REQ'D) 


SCREW AND 
WASHER 
N606677-S55 
SCREW AND WASHER БЕСЕ 
ASSEMBLY US 
N606676-S55 
(1 REQ'O) 
9-14 N-m (7-10 FT-LB) RADIATOR 
SUPPORT 
SCREW AND 6А927 
WASHER ASSEMBLY 
606689-S36M 


N 
(4 REQ'D) 9-14 N-m 
(7-10 FT-LB) 


WASHER 
N801256-S36 


HEADLAMP 
HOUSING 


DEFLECTOR 
17A878 


NUT 
N623332-S100 
SCREW AND 


WASHER ASSEMBLY 
N606676-S55 
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REMOVAL AND INSTALLATION (Continued) 


Fender Apron Installation, Right 
Side —F-150 —F-350, F-Super Duty Chassis Cab, 
and Bronco 


Body Panel—Front End 


01-02-8 


BOLT NUT SCREW 

N803506-S36 N623332-S100 N800322-S55 NUT 
TIGHTEN TO (1 REQ'D) (RH) (3 REQ'D) N623332-S100 REINFORCEMENT 

9-14 N:m TIGHTEN TO 
(7-10 FT-LB) FENDER FENDER APRON 1-2 Nm 

ASSEMBLY 16020 (DIESEL) (9-17 IN-LB)  U-NUT 
16044 (GAS) 384816-S100 
BOLT (3 REO'D) 
N606676-S55 F 


SCREW AND 
WASHER 
ASSEMBLY 
N606675-S55 
9-14 N-m 
(7-10 FT-LB) 


NUT 
N623333-S100 


NUT 
384816-S100 


SCREW AND 
WASHER 
N803471-S36 


SPACER 
10747 


SCREW-N800322-S55 
TIGHTEN TO 
1-2 N:m 
(9-17 IN-LB) 


М ВВАСЕ 


Ум, 
v 
M 

ES 


AR 


PUSH PIN 


7 


X. / SCREW AND WASHER 


‘| g 
< 
C 
S 


/ 388930-5 
FLOOR SIDE | N606688- Š 
MEMBER nd 


N ASSEMBLY VIEW A 
FENDER 


ASSEMBLY (LH) Dodd 


М623332-5100 
(2 REQ'D) (LH) 


9 
I ЖҰ? 


ҒЕМОЕН 


Í SCREW 
N800322-S36B 
(5 REQ'D) 


A s Өө (2 
SCREW АМО WASHER <<3 D» TIGHTEN TO | 
N800576-S36 чә < Ж < BATTERY ScREW 1-2 Nm 
TIGHTEN TO ETA TRAY м800322-556 (9-17 IN-LB) 
9-14 М-т 10723 (3 REQ'D) ы 
(7-10 FT-LB) | VIEW А TIGHTEN TO BOLT 
i 5 É 1-2 N-m N606676-S55 
ISAI H (9-17 IN-LB) (2 REQ'D) 
NUT-N800296-S100 | Ko, JACK HANDLE TIGHTEN TO 
(2 REQ’D) RH ONLY : RETAINER 9-14 N-m 
BOLTS 17A140 | SCREW AND WASHER (7-10 FT-LB) 
BOLT N606689-S36B SCREW N800576-S36 (2 REQ'D) TRAY 
N606689-S36B TIGHTEN TO N801846-S36MG TIGHTEN TO SUPPORT 
TIGHTEN TO 22-34 М-т BATTERY TRAY BOLT-N606688-S55 9-14 Nm REINFORCEMENT 
22-34 N-m (17-25 FT-LB) SUPPORT-10A812 TIGHTEN TO (7-10 FT-LB) 9F721 
(17-25 FT-LB) LH TYPICAL EXCEPT AS NOTED 22-34 N-m LEFT HAND SIDE 
RIGHT HAND SHOWN (16-25 FT-LB) 


Front Fender—E-150—E-350 and Club Wagon 


Removal 
1. Remove the radiator grille as outlined. 
2. Remove the two side bolts attaching the end of 


the radiator grille opening lower panel to the 
fender. 


Remove the three screws attaching the lower 
edge of the fender to the wheel housing. 


Remove the lower fender rear attaching screw 
and shim(s). 


N6083-2B 


Open the door and remove the upper fender rear 
attaching screw and shim(s). 


Remove the two screws attaching the front edge 
of the fender to the radiator support. 


Remove the three screws and shim(s) attaching 
the top edge of the fender, and remove fender. 


installation 
To install the front fender, reverse Steps 1 through 7. 


01-02-9 Body Panel —Front End 01-02-9 
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REMOVAL AND INSTALLATION (Continued) 


Loosely install all attaching screws until the fender is 
adjusted for proper fit and appearance. Do not exceed 
two shims at any location except at the lower fender 
rear attaching screw. When all shims are installed, 
tighten all attaching screws to specification, then 
install the radiator grille as outlined. 


Front Fender Installation —E-150 — E-350 and 


Club Wagon 
HOOD SHIM 
BUMPER 0 f (2 MAXIMUM) 
SCREW v 
17-27 Nm eem — re 2 & (2 MAXIMUM) 
(12-20 FT-LB) Ф| { —2 U-NUT UPPER FENDER REAR 
' | SS ATTACHING SCREW 
25 17-27 М-т 
(12-20 FT-LB) 
RIGHT LOWER FENDER REAR 
FRONT RADIATOR Q> ATTACHING SCREW 
FENDER SUPPORT X^ 17-27 Nem 
E (12-20 FT-LB) 
SHIM 
zi "= (AS REQUIRED) 


- 


- 


+ 
£^ 
“м . 
^ 
r 
” 
” 
r 


М. U-NUT 
di (1 EACH SIDE) 


RADIATOR GRILLE OPENING 


SCREW LOWER PANEL LEFT FRONT 
83352-58 8211 Деде, 
(1 EACH SIDE) 16005-6 
8-18 N-m 
SCREW 
ыы 2 EACH ined SCREW (3 EACH SIDE) 
| oT NS (ONE EACH SIDE) J-NUT Куе ый 
(12-20 FT-LB) 17-27 Nm (1 EACH SIDE) -20 FT-LB) 
(12-20 FT-LB) 
N2903-D 


Rear Fender —F-350, with Dual Wheels . Remove 11 fender-to-body attaching bolts. 


Removal and Installation . Support fender and remove two (one each upper 
Disconnect rear lamp wiring. corner) fender-to-body retaining nuts. Remove 


fender. 
Hemove two upper and one lower splash 


shield-to-fender attaching nuts and bolts. . Toinstall, reverse Steps 1 through 4. Tighten all 


| attaching nuts and bolts to specifications. 
Remove front and rear fender brace attaching 


bolts. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Fender — F-350 with Dual Wheels 


BOLT-N605892-S2 
TIGHTEN TO 
7-11 Nem 


(5-8 FT-LB) 
MENT == A 


FENDER 


ач 3 ө-- SCREW 


381801-S36 


BRACKET 


NUT 
N623332-S 100 


WASHER 
SHIELD 
28370 44722-S2 
BRACKET 
SHIELO 
28370 
WASHER 
44722-S2 NUT 
BOLT 
№605892-52 ызны? 
TIGHTEN TO BOLT 
7-11 N-m E 
F-350 STYLESIDE-DUAL REAR WHEEL (5-8 FT-LB) N606676-S2 % 
FENDER SPLASH SHIELD (8.0 FT BOX) 
TYPICAL INSTALLATION 
BRACE TWO PLACES EACH SIDE 
277A52 VIEW A 
NUT 
N800925-S2 
NU view N800925-S2 
N620480-S2 de: 
(2 REQ'D) ; =< ED — BOLT BOLT 
—— 2/52 > ASS P N606676-S2 N606676-S2 
= » 5% ач TIGHTEN ТО | TIGHTEN TO FENDER 
mdi | | CA r^ 7-11 Nm 7-11 Nem ASSEMBLY 
ú 7 ; (5-8 FT-LB) (5-8 FT-LB) 16312 


FENDER 


NUT 16312 

N800925-S2 

BOLT 
BOLT N606677-S2 

N605892-S2 P cul BOLT AND WASHER 

9-14 N-m ^ ETE N606676-S2 
(7-10 FT-LB) — — (2 REQ'D) 

i TIGHTEN TO 
7-11 Nm 


(5-8 FT-LB) 


BOLT-N606676-S2 


NUT 
Š N606677-S2 TIGHTEN TO 8009 
| TIGHTEN TO 7-11 Nm ч 25-96 
7-11 Nem (5-8 FT-LB) 
5-8 FT-LB) 


NUT 
М800925-52 


REAR FLOOR 
PAN ASSEMBLY 


BOLT-N606676-S2 


N800925-S2 TIGHTEN TO 
7-11 N-m 7-11 Nm VIEW С 277А52 
(5-8 FT-LB) (5-8 FT-LB) 


М4622-2Ғ 


Ғ-350 DUAL REAR WHEEL FENDER 


01-05-1 Trim and Ornamentation — Interior 01-05-1 
muc DEINEN GREECE VEU CPU ЕГЕ тин РЕКЕ MICI атал EP тық ы UM DUAE MC UU үз ү 


SECTION 01-05 Trim and Ornamentation—Interior 


SUBJECT PAGE SUBJECT . PAGE 
CLEANING AND INSPECTION REMOVAL AND INSTALLATION (Cont'd.) 
Стеапіпо os uu ————————— 01-05-68 Floor Carpet/Mat — E-150 — E-350 ...................... 01-05-31 
Cleaning Lap-Shoulder Safety Belt Floor Carpet/Mat —F-150 — F-350, F-Super 
Webbing ЛКК Л ОСУ ЛТ ГГ ЛГУ? 01-05-68 Duty Chassis Cab and Bronco .........................-. 01-05-37 
Cleaning Leather or Vinyl Interior Trim ................. 01-05-68 Front Hard Headlining.......................................... 01-05-61 
Dirt, Dry Soil, Food, Pop and Coffee ..................... 01-05-67 Full Length Hard Headlining ................................. 01-05-64 
General Stain Cleaning ........................................ 01-05-67 General Trim Panel Information.............................. 01-05-2 
Spot Cleaning Stains ........................................... 01-05-67 Mouldings. iuro u u ku naa наан ан eU VE 01-05-45 
DESCRIPTION Quarter Trim Panel................................................. 01-05-2 
Color COU88...i не eria exe lile uo Vv ai as 01-05-2 Side and Rear Door Trim 


REMOVAL AND INSTALLATION 
Cargo Van Hinged Rear Door 


Panels—E-150—E-350.................................... 01-05-30 
Cargo Vans and Wagons Rear Door Trim 

Panels—E-150—E-350.................................... 01-05-31 
Cut and Score Headlining — Bronco ..................... 01-05-53 
Cut and Score Headlining —F-150 — F-350, 

F-Super Duty Chassis Cab ................................ 01-05-55 
Cut and Sew Headlining........................................ 01-05-57 
Door Trim Panel —Bronco, F-150 — F-350 and 

F-Super Duty Chassis Cab ................................ 01-05-24 
Door Trim Panel — E-150 — E-350......................... 01-05-27 


Panel —E-150 — E-350 Side Hinged 


В оо) diocesi eamus oen verae cra ы Vae а a RU EVO aa sea ayaqa 01-05-29 
Side Trim Panels.................................................. 01-05-18 
Side Trim Panels—Bronco................................... 01-05-21 
Sliding Door Trim Panel —E-150 — E-350 Cargo 

Уаппссасиснлсвацадаоамалан ман уа EIUS 01-05-29 
Sliding Door Trim Panel—E-150—E-350 Club 

Мадопынысысаа с ары ырын ааа на де 01-05-29 
Super Vans Rear Door Trim 

Panels—E-150—E-350.................................... 01-05-31 

SPECIAL SERVICE TOOLS....................................... 01-05-68 
VEHICLE APPLICATION.............................................. 01-05-2 
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VEHICLE APPLICATION 


Bronco, Е-150--Е-350 and Ғ-150--Ғ-350 Vehicles 


DESCRIPTION 


Color Codes 


When replacing trim, always make sure the correct 
color of trim is ordered. See the Trim Codes on the 
Safety Compliance Certification Label on the 
passenger's side door. For coding information, refer to 
Section 00-01, Identification Codes. 


BODY CODES 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: L8/ KG 
FRONT GAWR: 18 REAR GAWR: LB 


WITH 
TIRES 
RIMS RIMS 
AT PSI COLD 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 


VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


TYPE: MEE 
BUR 


1G 9N 


EXTERIOR PAINT COLORS DSO 
WB | ТҮРЕ cw | BODY | TRANS | AXLE | TAPE | SPRING 


138 E112 EY T 16 2 2C2D 


TRIM COLOR 


SEAT TRIM AND STYLE 
CR6113-A 


Trim and Ornamentation — Interior 


BODY CODES 
BRONCO, LIGHT TRUCK, 
(F-150 — F-250 — F-350 — F-SUPER DUTY) 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 


VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: 


: Mm 
ШШЩЩ 


1D 7A 
EXTERIOR PAINT COLORS DSO 
WB | TYPE GVW! BODY | TRANS AXLE ! ТАРЕ | SPRING 
133 F252 LG4 F 342 B 2D29 


F-SERIES ONLY 
CAB/BACK OF CAB 


SEAT TRIM TRIM 
AND STYLE COLOR 


CR6114-A 


REMOVAL AND INSTALLATION 


General Trim Panel Information 


Since all interior trim panels are retained to the body 
panels with screws and /or metal strips, the removal 
and installation procedures are apparent, as shown in 
the assembly illustrations. Access to some of these 
panels, however, requires prior removal of other parts. 
Applicable removal procedures are outlined as 
follows: 


Quarter Trim Panel 


E-150—E-350 
Before removing the LH side trim panel, adjust the 
driver's seat forward. 


Before removing the RH side trim panel, remove the 
right seat assembly from the vehicle. Refer to Section 
01-10, Seating. 


01-05-2 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panel Retainers and 
Supporters —E-150 —E-350 and Club 
Wagon — 138-Inch W.B. 


- BODY SIDE REAR- BODY SIDE REAR CORNER 
—= TRIM PANEL FRONT TRIM PANEL UPPER RETAINER 
SUPPORT OF 310А91 BODY 
31188: |'| VEHICLE SIDE FRONT 
ñ jv BODY SIDE REAR TRIM PANEL TRIM PANEL 
| 34366 joy m TO FLOOR RETAINER UPPER FRONT 
ШЕ | : 31374 ВЕТА!МЕВ 


ML = === == 0) VIEW А T EU uL. 310A53 
(D: — x | ТИ! 1 ij FRONT OF — = 
= | VEHICLE | 


2 2 ni 

h li 
C27 ro HH 
: , 


Pi q OS Г. | 
liU $e = C Nx VIEW F š 


E 7T 383352-S8 
N bd SCREW-383352-S8 а T | fo eai 
BODY SIDE REAR CORNER NEN ak E с @ 
TRIM PANEL LOWER RETAINER SS. 5 7/1 9 А риа 
BODY SIDE REAR TRIM 310A92 CERES E | 
PANEL LOWER RETAINER acs = 4o 7 
311А60 I 
BODY SIDE REAR CORNER 
R.P.O. FOR ALL CARGO VANS TRIM PANEL BODY SIDE REAR CORNER 
WINDOW VANS AND WAGONS UPPER RETAINER TRIM PANEL LOWER 
310A90 RETAINER BODY SIDE BODY 
— — FRONT OF En m 310A92 FRONT TRIM PANEL SIDE FRONT 
. VEHICLE de í LOWER RETAINER (LH) TRIM PANEL 
| 310A35-A LOWER FRONT 


R.P.O. FOR ALL CARGO RETAINER-310A35 


BODY SIDE REAR CORNER VANS 138" WHEEL BASE 
TRIM PANEL SUPPORT 
311A49 BODY SIDE REAR TRIM 
€ == PANEL LOWER SUPPORT BODY SIDE FRONT 
| RE 31188 TRIM PANEL SUPPORT 
(Ful eus P 31493 


[REST SUPPORT PANEL SUPPORT 


Қаса 
д 


° | 
t 
i! | BODY SIDE ARM =... Bopv SIDE REAR TRIM 
] 


BODY SIDE REAR CORNER 
— TRIM RETAINER 310A92 
BODY SIDE FRONT TRIM 


PANEL LOWER RETAINER R.P.O. FOR ALL CARGO 
31374 VANS 138" WHEEL BASE 


BODY SIDE REAR 
CORNER TRIM PANEL 
LOWER RETAINER 
310A92 383352-S8 


x 


SCREW .— 
383352-S8 


BODY SIDE REAR TRIM 


FRONT OF PANEL TO FLOOR SUPPORT 
EHICLE 31374 BODY SIDE FRONT TRIM PANEL 
REGULAR PRODUCTION ALL WAGONS LOWER RETAINER (LH) 
R.P.O. WINDOW VANS 310A35 


BODY SIDE REAR TRIM 
: PANEL UPPER RETAINER 


383352-S8 
VIEW C 


FRONT SEAT 
SHOULDER STRAP 
RETAINER COVER 

1660283 V Z< 


SCREW 
383352-S8 


TAPE 
TAPE 
M3G102 Mot 102 


~ 


BODY SIDE 
FRONT TRIM 
PANEL UPPER 
FRONT 
'RETAINER 
16310A53 


BODY SIDE REAR 
TRIM PANEL 


LOWER PANEL | LOWER SUPPORT 
SUPPORT-31188 2231188 


VIEW F 


(WITHOUT ARMREST) 
VIEW H 


VIEW G 


R2055-2F 
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REMOVAL AND INSTALLATION (Continued) 


Interior Moulding Supports —E-150 —E-350 


—+— TO FRONT OF BODY — 


f = 


RETAINER -29320 


| 


| > RETAINER—28104 
| 


(9 il 
| 


138" W.B. SHOWN 


RETAINER-—28104 


SCREW-383352-S8 4 


SCREW-56902-S2 


VIEWB 


— TO FRONT OF BODY — VIEWD 


124" W.8. WINDOW VANS AND CLUB WAGONS 


Se 


|. SUPPORT -291C41 SCREW-383352-S8 


138" W.B. SHOWN _ 
124" W.B. TYPICAL viewe 
— 


SCREW —383352-S8 


SCREW- 383352- 
— FOR AIR CONDITIONING MODELS 


RETAINER-310A53— an 


SCREW-—383352-S8 RETAINER -310A53 


RETAINER-60283 — a 


SCREW.. 383352-58 


SCREW -383352.$8 


L.H. SIDE R2794-2A 
VIEWD VIEW E 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panel Retainer and 
Supports —E-150 — E-350 — 124-Inch W.B. 


RETAINER 
panies 310A35 


RETAINER 
n 


SUPPORT. 
311A49 VIEW C SUPPORT 


31397 


NOTE: ALL SCREWS-383352-S8 SUPPORT RETAINER 
(22 REQUIRED) 31493 310A92 


SUPPORT RETAINER SUPPORT 
291C41 310A35 


RETAINER 
311A60 


SUPPORT SCREW 
311A48 383352-58 


SUPPORT 
31493 


RETAINER 
310A92 


383352-S8 ^ 


311A60 


| Kun Ege 


RETAINER RH SIDE 
310A92 VIEW D 


SCREW SCREW 
383352-S8 383352-S8 


RETAINER 


"УА 


SCREW 
383352-58 — —— 9" 


SUPPORT RETAINER 
311A48 60283 


R2795-2C 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panel Retainers and 
Supports — E-150 — E-350 Super Wagon 


ы SUPPORT RETAINER 


SCREW ІІІ 317193 
383352-S8 Т Сы ДИИ 


383352-S8 
SECTION G 


RETAINER 
310592 311A49 sss 
RETAINER š 4 
31374 RETAINER N 
310A35 RETAINER 
L.H. SIDE ONLY WITH WINDOWS 310A35 


RETAINER 


FRONT OF VEHICLE 310A92 


SUPPORT 


| 
i RETAINER 
= 310A92 


UE 31396 SUPPORT SECTION F 
| SCREW 
| 383352-58 
ІІ | SECTION F 
SECTION G Mel 
SCREW É Ji 
383352-S8 Theme Z= ow x 
| A J VIEW Е supPoRT 
RETAINER 311A48 
311A60 SUPPORT 
31374 WITH WINDOWS VIEW E 


SCREW 
SUPPORT 
MOSS S 31397 
RETAINER 


SCREW 
383352-S8 


26 6 


383352-58 
ТАРЕ 
M3G102 


RETAINER 
310A53 


(WITHOUT ARMREST) 
VIEW C 


R2212-2E 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panel Retainers and 
Supports — E-150 — E-350 Super Van 


RETAINER 


SCREWS 
383352-S8 


— = 
NIHU | w к 
| | | > RETAINER 
| — =] Wo SCREWS 310A35 
| ! 


=.. 383352-S8 


RETAINER 

310A35 

RETAINER SUPPORT 
310A92 31374 


SUPPORT 
31188 
RETAINER RETAINERS 
31374 310A35 


NOTE: ALL SCREWS-383352-S8 
L.H. SIDE ONLY WITHOUT WINDOWS 


RETAINER RETAINER 
310A35 


310A92 


R2216-2E 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panel and Mouldings —E-150 — E-350 


PANEL ASSEMBLY 
31149 


КАЧЫ buy TO FRONT OF VEHICLE 


SCREW 
385401-S9X 
PANEL 
312A15 
— SCREW 
385401-S9X 


MOULDING ТО FRONT OF BODY 


290890 p SCREW 
381801-52 COVER ASSEMBLY MOULDING 
31051 31163 
FRONT OF BODY 138" WHEELBASE T 
PULL se E 
—— === 382413-S9X 
MOULDING MOULDING 
SCREW 
31216 385893 SŠ 31216 MOULDING 
SCREW 
385401-S9X 
SCREW 
° 385401-S9X 
ASSEMBLY PANEL 
31012 312A15 


138” WHEELBASE 
R.P.O. ALL WINDOW VANS AND CLUB WAGONS 


VIEW IN CIRCLE A 


PANEL 
312A15 


PANEL SCREW 
PANEL 312A15 385401-S9X 


ASSEMBLY 
— | 


31012 
VIEW IN CIRCLE C 


PANEL 
ASSEMBLY 
31149 


PANEL 
ASSEMBLY 
31012 


MOULDING 


SCREW 290B90 


385401-S9X 
VIEW IN CIRCLE D 


MOULDING 
31216 


VIEW IN CIRCLE 8 


PANEL 
ASSEMBLY MOULDING 
31005 31163 


PANEL ASSEMBLY 
31005 


PANEL 
ASSEMBLY 
31149 


COVER 
| ASSEMBLY SCREW 
31051 


e SCREW 
385401-S9X 


VIEW IN CIRCLE F 


ЕА 382413-S9X 


385401-59X VIEW IN CIRCLE E 


VIEW IN CIRCLE G 


R2213-2E 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panels — E-150 — E-350 


REGULAR WINDOW VANS AND CLUBWAGONS 


PANEL ASSEMBLY 


SCREW 
381801-S2 
USE WITH R.P.O. 
PANEL AUXILIARY HEATER 
ASSEMBLY 
280C47 
FRONT OF 
VEHICLE 


“м 


PANEL ASSEMBLY 
31025 


PANEL ASSEMBLY 381801-52 NUT 
PANEL ASSEMBLY 31149 PANEL 45257-S2 
! PANEL FRONT OF 
31012 SUPER WAGONS L.H. SIDE 
SCREW AND ASSEMBLY ASSEMBLY VEHICLE 
FRONT OF 31025 31149 
EHICLE WASHER ASSEMBLY 
ы 382413-59Х SCREW Ф 
(7 REQ'D ____________ 382413-59 V ae 
em) | SCREW 
382413-S9 
SCREW 
385401-S9X 
(3 REQ'D) 
| SCREW | 
385401-59Х 
(3 REQ'D) 
PANEL 
ASSEMBLY 
31024 SCREW AND 
SCREW WASHER ASSEMBLY 
SCREW AND 382413-S9 382413-S9X 
WASHER ASSEMBLY (2 REQ'D) (5 REQ'D) 138" WHEELBASE 
MOULDING 382413-S9X | 
31216 SCREW (7 REQ'D) PANEL ASSEMBLY 
385401-S9X 31029 
(3 REQ'D) 


PANEL 
231149 


SUPER WAGONS В.Н. SIDE 


PANEL 
ASSEMBLY 
31012 


SCREW 
385401-59Х 


VIEW В 


SCREW 
385401-S9X MOULDING 
290B90 


MOULDING 
290B90 


PANEL 
ASSEMBLY 
31149 


RETAINER 
32256 


NUT 
45257-S2 


SCREW 
381801-S2 


PANEL 
ASSEMBLY Fée с 
31005 


PANEL 


ASSEMBLY cs. 
PANEL 79459 381801-52 
ASSEMBLY 
280C47 


VIEW C VIEW IN CIRCLE E 


R2214-2F 
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REMOVAL AND INSTALLATION (Continued) 


Rear Trim Panel —E-150 — E-350 — 124-Inch W.B. 


FRONT OF VEHICLE 
SCREW-385893-S9 


SCREW-385401-S9X 
TRIM PANEL 
NUT-382163-S2 ra ASSEMBLY-31149 


MOULDING 
JOINT-290890 
NUT-382163-S2 
VIEW A 
NN 
— NS 


SCREW-385893-S9 


R2796-2C 
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REMOVAL AND INSTALLATION (Continued) 


Trim Panels —E-150 — E-350 Window Vans anc 
Wagons — 124-Inch W.B. 


SCREW-- 385893 S9 TRIM PANEL 
ASSEMBLY -31005 


LESS AUX. A/C 


TRIM PANEL 
ASSEMBLY —31149 


SCREW- 385893 -59 


TRIM PANEL 
FRONT OF — S 
VEHICLE ASSEMBLY -31005 
N ' 
I a z q 
SH ‚|! шысы MOULDING.: 31163 
IM 5 
PANEL-SI2ANS J ас P Э 
MOULDING 2 < 
JOINT—290B90 э | SCREW--385401 -S9X 
SCREW MOUL DING--31163 VIEWC 
SCREW-—385893-S9 1801- 
381801-S2 COVER 
ASSEMBLY —31051 
TRIM PANEL 
ASSEMBLY —31005 
WITH AUX. A/C 
TRIM PANEL —312A15 TRIM PANEL 
TRIM PANEL ASSEMBLY —31012 
< | TRIM PANEL ASSY —31149 
AND. 


MOULDING : 
i: = 1-S9X 

SCREW-385401-S9X JOINT 290890 SCREW-38540 

COVER MOULDING-31216 SCREW-385401.-S9X 


ASSEMBLY -31051 VIEWD 


VIEW A VIEWB 


TRIM PANEL SCREW-385893-S9 
ASSEMBLY —31012 


Ü 
(2 


- MOULDING JoiNT-290890  SCREW—385401-S9x 


= 


TRIM PANEL—31012 | 
! 
i 


FRONT OF 
VEHICLE 


= <. 


Мы, 


TRIM PANEL --312A14 


MOULDING JOINT. 290890 
TRIM PANEL 312A14 


MOULDING-31216 ` 
lI VIEW E 


SCREW 385893 S9 


R2797-28 
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REMOVAL AND INSTALLATION (Continued) 


Super Wagon Trim Panels — E-150 — E-350 (L.H. 
Side Shown, R.H. Side Similar) 


TRIM PANEL LOWER TRIM PANEL 
MOULDING Në | ' ASSEMBLY ASSEMBLY ASSEMBLY 
JOINT 277808 31149 
290890 
TRIM PANEL 
ASSEMBLY-31024 
DRILL SCREW | 
382413-S9 MOULDING 
31163 
SCREW 
385401-S9X 


TO FRONT OF BODY 


SCREW SCREW БӘЛЕМ 
381801-S2 
382413-S9X 385401-S9X SCREW 


382413-S9X 


TRIM PANEL 
ASSEMBLY-31024 | TRIM PANEL TRIM PANEL 


ASSEMBLY ASSEMBLY-31005 


MOULDING 


x COVER 
MOULDING _: SCREW ASSEMBLY 


JOINT-290B90 ^ VIEW A 385401-S9X!' view B. 2105 


R2798-2C 
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REMOVAL AND INSTALLATION (Continued) 


Super Wagon (w/A/C) Trim 
Panels —Е-150 — E-350 (L.H. Side Shown) 


f аре, 
MOULDING 
JOINT | 
290890 TRIM PANEL 
ASSEMBLY 
| 


SECTION A 


SCREW 
TO FRONT 
жей: -) OC BODY 
SCRE 
382413-S9 TRIM PANEL 
ASSEMBLY 
31025 


MOULDING 
JOINT 
290B90 


TRIM PANEL 
— ASSEMBLY 
31149 


R2799-2D 
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REMOVAL AND INSTALLATION (Continued) 


Super Van Trim Panels —E-150 — E-350 


SCREW 
381801-S2 
F 
\ 
TRIM PANEL Ф 
ASSEMBLY @ 

31148 TRIM PANEL 

' ASSEMBLY 

280C46 
@ 
on 0 

ims "а M PANEL 

TO FRONT OF BODY ч < Ü ASSEMOSLY 

қ o 31024 


e ` 
RADIO SPEAKER 
@ HOLE PROVISION 


TRIM PANEL RETAINER 
ASSEMBLY — 
TRIM PANEL ° 280C46 32296 


xr SCREW 


381801-S2 


TRIM PANEL TRIM PANEL 


381801 -S2 


381801-S2 


R2800-2A 
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REMOVAL AND INSTALLATION (Continued) 


Quarter Trim Armrest — E-150 — E-350 


NUT í : 
387467-S ! ` 
ТЕР SCREW ; 
NUT ARM REST ASSEMBLY VIEW BE 383352-S8 |! 
387467-S 24140 SUPPORT 


и | 
IU 
Ç 
= 
EN ARM REST 
2.5-3.0 N-m ASSEMBLY 
(22-27 IN-LBS) 24140 
on oo 
TRIM PANEL E 
VIEW B SCREW % 
ТО FRONT ОҒ BODY ЕЗ 7 
REGULAR WAGONS SHOWN SUPER WAGONS TYPICAL Я.Н. SIDE 
TRIM PANEL 


SCREW-—55917-S2 
.5-3.0 N-m (22-27 IN-LBS) 


USED WITH SLEEVE NUT 
ЗВО SEAT 387467-S 
USED WITH 4TH SEAT ONLY i SEE VIEW A ONLY 
ARM REST ASSEMBLY NUT & ARM HD MEER N 
24140 
SCREW 55917-S2 
2.5-3.0 N-m (22-27 IN-LBS) TRIM PANEL 


> 


TO FRONT OF BODY 


REGULAR WAGONS SHOWN SUPER WAGONS TYPICAL L.H. SIDE 


VIEW А 


R2215-2D 


01-05-16 Trim and Ornamentation — Interior 01-05-16 
REMOVAL AND INSTALLATION (Continued) 
Body Side Trim Panels — E-150 — E-350 Vans 
(L.H. Side Shown, R.H. Side Similar) 
TRIM PANEL 
үт ашкы TRIM PANEL 
SCREW ASSEMBLY 
381801-S2 Ne 31005 
PANEL 
ASSEMBLY NUT 
31005 45257-S2 
TRIM PANEL © | | 
ASSEMBLY TRIM PANEL 
31149 ASSEMBLY TO FRONT I 9 | 
31005 OF BODY i 
`# = J 
sss 138" WHEELBASE | 
à L.H. SIDE SHOWN WITHOUT 
SCREW ` AUXILIARY AIR CONDITIONING 
381801-S2 ` 
= RETAINER 
32257 
NUT SCREW 
45257-52 wr 381801-52 
TRIM PANEL 
WITH AIR CONDITIONING N ASSEMBLY 
381801-S2 31149 
R2791.2A 


L.H. Side Rear Trim Panels —E-150 —E-350 Vans 


TRIM PANEL 
TRIM PANEL ASSEMBLY 
31013 
: наа аа. 
а  — 
yc Mo 
ө 
о 
“7 e | 
| 

4 381801-52 б mme 

Ф —— 

e 4 7----- 

€ 
© 
@ 
© 
eme 
124" WHEELBASE "e P RODY "s 
L.H. SIDE SHOWN WITHOUT 
отот ap AUXILIARY AIR CONDITIONING 


WITH AUXILIARY AIR CONDITIONING 


SCREW 
381801-S2 


SCREW 
381801-S2 


RETAINER 
32257 


Ае там PANEL 


ASSEMBLY 
31013 


R2792-28 
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REMOVAL AND INSTALLATION (Continued) 


R.H. Side Rear Trim Panels —E-150 —E-350 Vans 


TRIM PANEL SCREW HEADER TRIM 
А осалы 381801-52 PANEL ASSEMBLY 
41300 
© SCREW HEADER TRIM 
381801-S2 PANEL ASSEMBLY 
UPPER CORNER 41300 
f TRIM PANEL 
ASSEMBLY —280C46 ---- = — 
!j | | < i  — 
LOWER CORNER | ; 
TRIM PANEL | UPPER CORNER 
| ASSEMBLY 31024 E: ! TRIM PANEL 
ASSEMBLY —280C46 
TRIM PANEL аР VIEWA | | 
ASSEMBLY ú | 
LOWER CORNER 
TRIM PANEL 


. ASSEMBLY 31024 
138“ WHEELBASE 
R.H. SHOWN 


> 124" MESI. СЕ ` 


UPPER CORNER TRIM PANEL TO FRONT RH in ч 
ASSEMBLY –280С46 Age, OF BODY ‘H. SHOW Эк: 


381801 -52 


-TRIM PANEL 
ASSEMBLY 
31148 


R2793-2B 
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REMOVAL AND INSTALLATION (Continued) 


Side Trim Panels 


Front Trim Panel, LH Side—Remove the first bench 
seat and window garnish moulding. Refer to Section 
01-10, Seating. 


Right Trim Panel, RH side—Remove the two rear 
bench seats, the spare tire, and window garnish 
moulding. Refer to Section O 1-10, Seating. 


Rear Trim Panel, LH side—Remove the two rear 
bench seats and window garnish moulding. Refer to 
Section O 1-10, Seating. 


Trim Panels —F-150 —F-350 


Refer to the following illustrations for removal and 
installation of trim panels. 


Trim and Ornamentation — Interior 


F-250 —F-350 F-Super Duty Chassis Cab Over 
8500 G.V.W. Rear Corner Trim Panels — Regular 
Cab Shown, Crew Cab Typical 


PANEL OPENING COVER-410A64 
` 
( 
= Z TO FRONT 
OF BODY 


TRIM 
PANEL 
ASSEMBLY 
278D12 


7” E 
SHOULDER < Б 
STRAP М “See 
OPENING | 
COVER-60230 ( Га 
I 


(2 POINT i 
RESTRAINT Siaz =й SCREW 


SYSTEM) саис —— N800942-SW 


SCREW 
381801-S2 


ы NS 
` 
SCREW NN 


N800942-SW 


01-05-18 


01-05-19 Trim апа Ornamentation — Interior 01-05-19 
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REMOVAL AND INSTALLATION (Continued) 


F-350 Crew Cab Center Pillar Trim Panel 


SCHEW 381801 S2 


SEAT BELT 
ASSEMBLY 


SCREW 
N800942 


ASH 
RECEPTACLE 
22A30 


SCREW 
385993-S2 


CENTER PILLAR 
TRIM PANEL 
243A52 


Back Panel Trim Cover Assembly 


BACK PANEL 
TO FRONT OF BODY TRIM COVER 
ASSEMBLY-24B10 


SCREW 
381801-S55X 


TO FRONT OF BODY 


s< 


SEAT BELT 
ASSEMBL Y 


CENTER PILLAR 
TRIM PANEL 
243A52 


R3754-2A 
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REMOVAL AND INSTALLATION (Continued) 


F-150 —F-350 Super Cab Body Trim Panels 


LATCH 
SCREW COVER ASSEMBLY TRIM 
PANEL 
281A32 


N800942-SW 


Q ( 
PUSH РІМ 
TRIM PANEL N802900-S 
ASSEMBLY 
278D12 
VIEW A 
TRIM PANEL 
51982 SCREW 
N800942-SW 
(4 REQ'D) 
/ Мей PUSH PIN 
ы: М802900-5 
“al - 
5, B 
| 
Pl 
N 
4 ` 
O ` 


PUSH PIN Ж 
N802900-S 41. 
(6 REQ'D) 
SCREW 
ж. — 381801-S2 
SCREW wr 
N800942-SW Q — d 
== Su LATCH SCREW 


| © рете 5 ' || ASSEMBLY 56928-S2 


M SN 


381801-S2 Ret Js E N ° Я 5. 


VIEW А X 
SOAK SCREW 
| ж) 381801-S2 
e =v) J =F = 


PUSH PIN 
N802900-S 


TRIM 
PANEL 
281A32 


с” 

ERE j TRIM PANEL 
ASSEMBLY 

TRIM PANEL N800942-SW SCREW 40374 


ASSEMBLY : : 
apie 381801-S2 R2829-2G 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: When removing panels retained by push pins, 


Side Trim Panels —Bronco cr eae 4. 
a use the Trim Pad Removing Tool from Rotunda 
7 Moulding / Trim Kit 107-00401 or equivalent to 
i carefully pry trim panel from inner panel. Replace any 


bent, damaged or missing push pins. 


R.P.O. Bronco Body Trim Panels 


SCREW 
381801-S2 


— ( e UN Б 
wall NI 
| iii mu O М 


—— y TRIM PANEL 
ASSEMBLY 


€— — e; 281A32 
SCREW AND 
WASHER 
N800942-SW 


E 


TO FRONT 
OF BODY 


e 


01-05-22 Trim and Ornamentation —Interior 01-05-22 


REMOVAL AND INSTALLATION (Continued) 


Bronco Body Side Trim Panel Support 


TO FRONT 
OF BODY 


SUPPORT 
ASSEMBLY 


200A14 


SUPPORT 
ASSEMBLY 


200A14 
SCREW-380934-.S2 S 
VIEW A VIEW А ` 
L.H. SIDE SCREW 
380934-S2 


R.P.O. Body Side Trim Armrest and Ash 
Receptacle — Bronco 


BODY SIDE ARM 
REST SUPPORT 
31608 


| 
| Z — 


QUARTER ARM 


REST-31604 
SCREW 
380934-S2 5 
(QV I 
se DOOR ARM REST 
| PAD ASSEMBLY-24100 
| `9-—— screw 
SPRING NUT | 95927-39 
Қы 45257-52 | Y 
TO FRONT OF BODY | SCREW AND WASHER 


PANEL RETAINER AND RECEPTACLE ASSEMBLY-N610963-S2 
ASSEMBLY Р.О. ASSEMBLY-62866 R2130-2F 


1-05-23 Trim and Ornamentation— Interior 01-05-23 


REMOVAL AND INSTALLATION (Continued) 


Body Side Trim Panels —Bronco 


BODY SIDE 
OUTER PANEL 
ASSEMBLY 


BODY SIDE 
TRIM PANEL 
31012 (RH) 
31013 (LH) 


SCREW 
381801-S2 
(14 REQ'D EACH SIDE) 


TO FRONT OF BODY 


NOTE: DELETE THIS SCREW WHEN 
SPARE TIRE CARRIER IS USED 


SCREW 
381801-S2 
(6 REQ'D 
EACH SIDE) 


SCREW AND 
WASHER ASSEMBLY 
N801157-SW 


FRONT SEAT BACK BODY SIDE TRIM 


` 


; `Ë ASH RETAINER PANEL OPENING COVER 
BUSH PIN AND RECEPTACLE ASSEMBLY 
N802900-S 
(7 REQ’D EACH SIDE) BODY NOTE:ALIGN NOTCH IN PANEL BODY 
SIDE SIDE TRIM WITH HOLE IN PANEL 
TRIM SCREW ASSEMBLY BODY SIDE OUTER 
PANEL 381801-S2 
ASSEMBLY SCREW AND (6 REO'D 
31012 WASHER EACH SIDE) 
ASSEMBLY 
N802619-SW 
TO FRONT OF BODY (2 REQ’D 
EACH SIDE) 


BODY SIDE TRIM 
PANEL OPENING COVER 


BODY SIDE TRIM 
USED ONLY WHEN SPARE PANEL-31012 


TIRE IS MOUNTED OUTSIDE BODY SIDE 
OF VEHICLE OUTER PANEL 


SECTION A ASSEMBLY 


01-05-24 Trim and Ornamentation—interior 01-05-24 


REMOVAL AND INSTALLATION (Continued) 


Door Trim Panel—Bronco, F-150—F-350 апа 
F-Super Duty Chassis Cab 
Removal 


1. Remove the screw(s) retaining the arm rest area 
of the trim panel to the door inner panel. 


SCREW AND WASHER 
ASSEMBLY at 
SCREW AND WASHER TSS 0008 там 
ASSEMBLY WATER SHIELD 
TIGHTEN TO 
N800944-SW oam es А 
(1 REQ'D EACH SIDE) (8-17 IN-LB) SS ` YY 


DOOR ARM 
REST 
WEATHERSTRIP SUPPORT 
ASSEMBLY H] ASSEMBLY 
21434 y 1524022 


AME dm - JI 
| VIEW С > 
£ — Su 2, x 


| {! Кай, д9 4 
SCREW ! ` VIEW B 
N803247-S2 5 | © 
(1 REQ'D EACH SIDE) А P. 


^ 


Ww L— 
1 


“ 


COMPARTMENT 
(HI-SERIES ONLY) 


DOOR TRIM PANEL э, 
ASSEMBLY-1523942 PUSH-PIN 


HI SERIES SHOWN e N802900-S 
BAE SERIES TYPICAL (8 ВЕО'О EACH SIDE) 


SCREW AND WASHER 
SPRING NUT DOOR TRIM 
ASSEMBLY-N610939-S2 INSIDE DOOR 


(2 REQ'D EACH SIDE) ; 
ТІСНТЕМ ТО (2 REQ'D EACH SIDE) BELT W/STRIP 
WEATHERSTRIP 


1-2 N-m Ж TO ВЕ FLUSH / 
(8-17 IN-LB) | TO VENT WINDOW ASSEMBLY 
~ 2. | DIVISION BAR 21434 
/ | 


DOOR ARM 
REST SUPPORT 
ASSEMBLY 
1524022 

` VIEW IN CIRCLE А 


R5234-2B 


01-05-25 


REMOVAL AND INSTALLATION (Continued) 


2. 


TO FRONT ОҒ ВООҮ 


ARM REST 
ASSEMBLY 
24140 


REAR DOOR 
TRIM PANEL 


PUSH PIN 
N801925-C 


Remove the screw retaining the door inside 
handle and remove the handle. 


3. 


Trim and Ornamentation — Interior 01-05-25 


DOOR ARM 
REST CLIP 


REAR DOOR 
TRIM PANEL 


PUSH PIN 
N801925-C 


R3773-2A 


Remove the screw retaining the door window 
regulator handle and remove the handle and 
washer, if so equipped. 


01-05-26 Trim and Ornamentation —Interior 01-05-26 


REMOVAL AND INSTALLATION (Continued) 


STANDARD — MANUAL 


DOOR WINDOW 
AND Ed DOOR WINDOW REGULATOR HANDLE 
REGULATOR HANDLE PLATE-23370 
ASSEMBLY-23342 


DOOR INSIDE HANDLE ы M 


RETAINING SCREW 
ONTARIO PLANT-ONLY-N801271-S100 
ALL EXCEPT ONTARIO-N800527-S100 29033457 
ТІСНТЕМ ТО ; қ 
9-14 Nem TIGHTEN TO 3.7-5.4 N-m 


(6-10 FT-LB) 
(33-48 IN-LB) 
VIEW IN CIRCLE В VIEW IN CIRCLE C 


DOOR WINDOW 
REGULATOR HANDLE 
RETAINING SCREW 


Remove the switch housing for the power rear 


NOTE: On units with power windows, remove the 
power window switch housing. Refer to Section 
01-11, Glass (Glazing), Frames and 
Mechanisms. 


Remove the door lock control, if so equipped. 
Refer to Section 01-14, Handles, Locks, Latches 
and Mechanisms. 


NOTE: On units with power door locks, remove 
the power door lock switch housing. Refer to 
Section 01-14, Handles, Locks, Latches and 


Mechanisms. 


view outside mirror, if so equipped. Refer to 
Section 01-09, Mirrors—Inside and Outside. 


Using the Trim Pad Removing Tool from Rotunda 
Moulding / Trim Kit 107-0040 1 or equivalent, 
carefully pry the trim panel away from the door 
inner panel and remove the trim panel. 


NOTE: At no time should the trim panel be used to 
remove push pins from the inner panel holes. 


01-05-27 Trim and Ornamentation— Interior 01-05-27 
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REMOVAL AND INSTALLATION (Continued) 


POWER WINDOW DOOR LOCK 
SWITCH ASSEMBLY SWITCH 
14529 ASSEMBLY 


SWITCH HOUSING 
ASSEMBLY 
14A335 


a 
N 
WIRING 
a ASSEMBLY 
ASSEMBLY 
/ МАР 


COMPARTMENT 


SWITCH HOUSING f DOOR TRIM 
ASSEMBLY 2 PANEL 
14A335 Ss2 | ASSEMBLY 
h < 


SWITCH 
CONNECTOR 
ASSEMBLY 


SWITCH SWITCH 
ASSEMBLY HOUSING 


\ ASSEMBLY 


DOOR TRIM 
PANEL 
ASSEMBLY 


381801-S36BX 
(3 REQ'D) 


SECTION C 
R4674-2A 


Installation 


1. Replace any bent, damaged or missing push pins 
on the door trim panel. Position the trim panel to 
the door inner panel, locating push pins in the 
countersunk holes. Firmly push the trim panel at 
the push pin locations to seat each push pin into 
the holes in the door inner panel. 


Door Trim Panel —E-150—E-350 
Removal 


1. Remove the armrest retaining screws and 
remove the armrest from the door inner panel. 


2. Remove the two nuts from the inside door handle 
and remove the handle and trim cup. Refer to 
Section 01-14, Handles, Locks, Latches and 


Install the switch housing for the power rearview 
Mechanism. 


outside mirror, if So equipped. 


If the vehicle is equipped with a stereo radio, 
remove four screws retaining the speaker grille 


Install the door lock control, if so equipped. 


NOTE: On units with power door locks, install 
power door lock switch housing. 


Position door window regulator handle to door 
and install retaining screw. 


NOTE: On units with power windows, install 
power window switch housing. 


Install inside door handle and retaining screw. 


and remove the grille. 


Remove the window regulator handle retaining 
screw. Remove the handle and washer. 


Using the Trim Pad Removing Tool from Rotunda 
Moulding / Trim Kit 107-0040 1 or equivalent, 
carefully pry trim panel away from door inner 
panel and remove trim panel. 


NOTE: At no time should the trim panel be used to 
remove the push pins from the inner panel holes. 


Position trim panel armrest area to door panel 
and install retaining screw(s). 


01-05-28 Trim and Ornamentation —Interior 01-05-28 


REMOVAL AND INSTALLATION (Continued) 


Installation 3. If the vehicle is equipped with stereo radio, 

1. Replace any bent, damaged or missing push pins position the speaker grille and install the retaining 
on the door trim panel. Position the trim panel to screws. 
the door inner panel, locating the push pins in the 4. . Position the window regulator handle and washer 


countersunk holes. Firmly push the trim panel at 
the push pin locations to seat each push pin into 
the holes in the door inner panel. 


to the window regulator and install retaining 
screw. 


5. Install the armrest to the door inner panel. 
2. Position the inside door handle and trim cup to the P 


door and install the retaining nuts. 


SHIELD SWITCH 
2070 САЕМ C 


HOUSING 52802-S2 ASSEMBLY 
ASSEMBLY 14017 NUT 
PUSH PIN 14A335 í (1 REQ'D EACH N800466-S36 
cue wE ЕН 2 SIDE) (4 ВЕС) 
241 = 


(3 REQ'D) REINFORCEMENT 


| Ы ASSEMBLY 
218 23922 


ARM REST 
ASSEMBLY 
24140 


J 


— V 4 
e LI 4 4 
"а! М . 

Ai Ce: ај 


Рә ; N š PLATE 
2 i еі. Zh. ASSEMBLY 
M е 14А17 
FRONT DOOR | Е р 


WATER SHIELD 


PLATE WIRING 
ASSEMBLY ASSEMBLY 
14A170 SWITCH 
ASSEMBLY 


14529-PASSENGER SIDE 
14540-DRIVER SIDE HOUSING 
ASSEMBLY SCREW 


144335.  N801946-S9 


SCREW 
N801946-S9 


VIEW A EXPLODED 


SHROUD 
MM 224A14 


ASSEMBLY 


23943 CLIP 


24186 
(3 REQ'D) 


SCREW 


SEALER-ESB-M4G32-A 


55916-52 PLUG BUTTON 
PUSH PIN (3 REQ'D) 377935-5 (OP Раи 
N805257-S 2.49-3.05 Мет (3 REQ'D) 
(22-27 IN-LB) 
DRIVER SIDE SHOWN PASSENGER SIDE 
PASSENGER SIDE TYPICAL VIEW B 
MAIN VIEW 


R2054-2F 


01-05-29 


REMOVAL AND INSTALLATION (Continued) 


Sliding Door Trim Panel —E-150—E-350 Cargo 
Van 
Remove the sliding door trim panel retaining screws 


and remove the panel. Position replacement panel to 
door assembly and install retaining screws. 


SCREW AND WASHER ASSEMBLY—38 1801-52 ———— 
UPPER PANEL ASSEMBLY —27500 


4: — 
SCREW AND WASHER I YO FRONT OF VEHICLE 
ASSEMBLY —381801.$2 1709 D 


Sliding Door Trim Panel —E-150—E-350 Club 
Wagon 
Removal 


1. Carefully pry the two pull strap end caps off with 
a small screwdriver. 


2. Remove the pull strap retaining screws and pull 
strap. The pull strap screws remain attached to 
the pull strap. 


Disengage the door trim panel push pins 
individually from the attaching holes in the door 
inner panel using the Trim Pad Removing Tool 
from Rotunda Moulding / Trim Kit 107-00401 or 
equivalent. 


NOTE: At no time should the trim panel be used to 
pull the push pins from the inner panel holes. 


Trim and Ornamentation—Interior 01-05-29 


Installation 


1. Replace any bent, damaged or missing push pins 
on the trim panel. Position the trim panel to the 
door inner panel. Position the push pins in the 
countersunk holes. Firmly push the trim panel at 
the push pin locations to seat each push pin into 
the holes in the door inner panel. 


Position the pull strap onto the inner panel and 
tighten the retaining screws. 


Snap the two end caps into the pull strap 
assembly. 


HANDLE AND RETAINER 
ASSEMBLY —266A62 


(2 REQ'D) 


COVER ASSEMBLY 
22670 


HANDLE ANO 
RETAINER 
ASSEMBLY 


~ 


e EN 2, T 
\ N id 
— a Ye" S 


PUSH РІМ--389144-5 


(15 REQUIRED) АЫ" R1708-1H 


Side and Rear Door Trim 

Panel —E-150—E-350 Side Hinged Door 
Removal and Installation 

Remove retaining screws and trim panel. Replace any 
bent, damaged or missing trim clips on the panel. 


Position replacement trim panel to door assembly and 
install retaining screws. 


01-05-30 


REMOVAL AND INSTALLATION (Continued) 


C^ HANDLE AND 
Ca RETAINER 
СС МС SCREW AND ASSEMBLY 
WASHER 266A62 

ASSEMBLY 

381801-S9 
FRONT SIDE DOOR PANEL 
ASSEMBLY-27411 


REGULAR AND SUPER WINDOW VANS 
N 
WAGONS SHOWN SUPER VAN TYPICAL 


Cargo Van Hinged Rear Door 
Panels —E-150—E-350 


Removal and Installation 


Remove retaining screws and panel from door. 
Position replacement panel to door assembly and 


install retaining screws. 


RETAINER ASSEMBLY 


REAR SIDE DOOR 
PANEL ASSEMBLY | 


SCREW AND WASHER ASSEMBLY 
381801-S9 (6 REQ’D) 


Trim and Ornamentation — Interior 01-05-30 


REAR SIDE 
DOOR PANEL 
ASSEMBLY 
27419 


PANEL 
ASSEMBLY 


376903-S36 
(2 REQ'D) 


COVER 
ASSEMBLY 
HANDLE AND 22670 
RETAINER 
ASSEMBLY 


VIEW B 


R2532-2F 


PANEL ASSEMBLY UPPER BACK 
DOOR-45220 
UPPER SIDE DOOR-27500 


| SCREW AND 
WASHER 
ASSEMBLY 
381801-S2 
(4 REQ’D) 


VANS-WITH AIR CONDITIONING 


REAR DOORS SHOWN 
SIDE DOORS TYPICAL 


CARGO VAN SHOWN 
SUPER VAN TYPICAL 


R2533-1B 


01-05-31 Trim and Ornamentation — Interior 01-05-31 
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REMOVAL AND INSTALLATION (Continued) 


Cargo Vans and Wagons Rear Door Trim Installation | 
Panels —E-150—E-350 Replace any bent, damaged or missing push pins on 
the panel. Position the trim panel to the door inner 


Removal panel and locate the push pins into the countersunk 


Remove the door trim panel push pins individually from holes. Firmly push the trim panel at the push pin 
the inner door panel using the Trim Pad Removing Tool locations to seat each push pin into the holes in the 
from Moulding / Trim Kit 107-00401 or equivalent. door inner panel. 


NOTE: At no time should the trim panel be used to pull 
the push pins from the inner panel holes. 


Super Vans Rear Door Trim 
Panels —E-150—E-350 
Removal and Installation 


Remove retaining screws and trim panel. Position 
replacement trim panel to door assembly and install 
retaining screws. 


ESCUTCHEON P d co 


265A60 


PUSH PIN 
383033-S101 


TO FRONT 
OF BODY 


BACK DOOR PANEL 
ASSEMBLY-45220 
AND 
BACK DOOR 
ESCUTCHEON LOWER TRIM PANEL 
265A60 


ASSEMBLY-45594 


PUSH PIN 
383033-S101 


PANEL ASSEMBLY 


45594 SECTION A 


ALL WINDOW VANS AND WAGONS R2534-2E 


Floor Carpet/Mat—E-150—E-350 5. Remove the carpet or mat. 
Removal 


Installation 
Remove the seat(s). Refer to Section 01-10, i 
Seating. . Position carpet or mat to vehicle. 


Remove the screws retaining the RH and LH cowl . Position cowl side trim panels (RH and LH) and 


side trim panels. install screws to secure. 


Remove all carpet or mat retaining screws. . Position RH and LH door sill scuff plates to 
vehicle. Install screws to secure. 


Remove the screws retaining the RH and LH door l | T 
sill scuff plates and remove the scuff plates. . Install all carpet or mat retaining screws. 
Remove cowl side trim panels. 


01-05-32 Trim and Ornamentation — Interior 01-05-32 


REMOVAL AND INSTALLATION (Continued) 


Cowl Side Trim Panels — E-150 — E-350 


COWL TRIM 
PANEL-02344 
SECTION A 


“\> 54) ығы А 


COWL TRIM 
PANEL-02344 
SCREW 
382413-S9X 
SCREW 
382413-S9X \ 
RH SIDE SHOWN 
LH SIDE TYPICAL р 


Front Floor Carpets —Е-150—Е-350 


FRONT LH CARPET :° 


ASSEMBLY-13001 . FRONT RH CARPET 


ASSEMBLY-13000 


n. E Ss м AG lee, SCREW 
N E c u A 22-7 389419-539В 


SCREW 


RUNNING 4 
BOARD 389419-S39B 


REAR/FRONT CARPET 
ASSEMBLY-13155 
(CUTAWAY VANS ONLY) 


RUNNING 
BOARD 


13078 


ADHESIVE 
ESB-M2G149-A OR 
ESB-M2G55-B 


SECTION A 


01-05-33 Trim and Ornamentation — Interior 01-05-33 
кузы ус тз у ул сс MMC MMC RPM Mer cC EC MMC LEE уо == EE E MUT 


REMOVAL AND INSTALLATION (Continued) 


Front Floor Mats —E-150 —E-350 


FRONT RH MAT 
ASSEMBLY-13000 


R2837-2C 


Rear Floor Mats—E-150—E-350— Vans 
Only — 124-Inch W.B. 


REAR FLOOR FRONT FLOOR 
MAT ASSEMBLY MAT ASSEMBLY 


FRONT FLOOR 
MAT ASSEMBLY 


AUXILIARY 
MAT ASSEMBLY 
13042 


REAR FLOOR | AUXILIARY FLOOR 
MAT ASSEMBLY MAT ASSEMBLY 
13046 


R3910-2C 


01-05-34 Trim and Ornamentation — Interior 01-05-34 
Ba GC MCI MEI a ae к quM MC «icu Ic "EUER ai mU Рс RUNI 


REMOVAL AND INSTALLATION (Continued) 


Rear Floor Carpets —E-150 — E-350 — 124-Inch 
W.B. 


AUXILIARY L.H. CARPET 
ADHESIVE-ESB-M2G55-B ASSEMBLY —13049 
OR EQUIVALENT 


FRONT L.H. CARPET ASSEMBLY —13001 
FUEL FILLER HOUSING 
SHIELD—278C40 


ADHESIVE 
ESB-M2G55-B 


REAR CARPET ASSEMBLY 13046 AUXILIARY R.H. CARPET ASSEMBLY 13048 CARPET 


ASSEMBLY 13049 REAR CARPET 


ASSEMBLY —13046 


01-05-35 Trim and Ornamentation — Interior 01-05-35 
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REMOVAL AND INSTALLATION (Continued) 


Rear Floor Mats — E-150 — E-350 — Vans 
Only — 138-Inch W.B. 


REAR FLOOR 
MAT ASSEMBLY 
13046 


FRONT FLOOR 


MAT ASSEMBLY 
AUXILIARY FLOOR 


MAT-13042 


FRONT FLOOR 
MAT ASSEMBLY 


© [i 
REAR FLOOR м A AUXILIARY FLOOR 
MAT ASSEMBLY MAT-13042 
13046 


R3911-2B 


Rear Floor Carpets — E-150 — E-350 — 138-Inch 
W.B. 


AODHESIVE-ESB-M2G55-B 
OR EQUIVALENT 
FUEL FILLER HOUSING 


SHIELD—278C40 


ADHESIVE 
. ESB-M2G55-B 


AUXILIARY 


ASSEMBLY —13049 


AUXILIARY R.H. CARPET 
REAR CARPET ASSEMBLY —13048 
ASSEMBLY —13046 


CARPET ee REAR CARPET 
ASSEMBLY-13049 ; ASSEMBLY —13046 


VIEW A 
WITH R.P.O. AUXILIARY FUEL TANK 


R2841-2C 


01-05-36 Trim and Ornamentation —Interior 01-05-36 


REMOVAL AND INSTALLATION (Continued) 
Rear Floor Mats —E-150 —E-350 Super Vans 


FRONT FLOOR 
MAT ASSEMBLY 


AUXILIARY FLOOR 
MAT-13042 


FRONT FLOOR 
MAT ASSEMBLY 


REAR FLOOR 
MAT ASSEMBLY 
13046 
REAR FLOOR AUXILIARY FLOOR 
MAT ASSEMBLY MAT-13042 
13046 


R3912-28 


Rear Floor Carpets — Е. 150 — E-350 Super Vans 
and Wagons 


FRONT L.H. CARPET 


AUXILIARY L.H. CARPET ASSEMBLY —13001 


ASSEMBLY —13049 


ADHESIVE—ESB-M2G55-B 
OR EQUIVALENT 


~ _ FRONT R.H. CARPET 
” ASSEMBLY - 13000 


FUEL FILLER 
HOUSING SHIELD—278C40 


CARPET 
ASSEMBLY 


AUXILIARY R.H. CARPET 
ASSEMBLY —13048 


: CARPET 
: ASSEMBLY 
13046 


CARPET ASSEMBLY 


FUEL FILLER HOUSING 13046 


SHIELD-278C40 


WITH R.P.O. AUXILIARY FUEL TANK 
R2843-28 


01-05-37 Trim апа Ornamentation — Interior 01-05-37 
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REMOVAL AND INSTALLATION (Continued) 


Floor Carpet/Mat—F-150—F-350, F-Super 2. Grasp the carpet or mat surrounding edge 
Duty Chassis Cab and Bronco beneath the convoluted floor shifter boot and pull 
it outward and upward away from the boot. 
Removal 
1. Remove the seat(s). Refer to Section 01-10, 
Seating. 


OPENING FOR 
4x4 SHIFTER 


: USE OLD CARPET AS A 
TEMPLATE 
FOR ONE OR MORE OPENINGS. 


CARPET OR 
MAT ASSEMBLY 


R 
MAT ASSEMBLY 


I%IIIIIIIIIIIIIIIIOƏII 


,.— Г 


3. Remove the floor console. Refer to Console . Remove the screws retaining the RH and LH cowl 
Assembly in this section. side trim panels. 


01-05-38 


REMOVAL AND INSTALLATION (Continued) 


INSULATOR 


COWL SIDE 
TRIM PANEL 


PUSH PIN 
N802734-SW 
VIEW B ІШЕ: LN PUSH PIN 
3 N802900-S 
27 ——@ | 
— 
/ "is 
D 
(LH SIDE) 


PUSH PIN 
N802900-S 


COWL SIDE 
TRIM PANEL 


VIEWS A, B AND D TYPICAL 


5. Remove all carpet or mat retaining screws. 


Trim and Ornamentation — Interior 


INSULATOR 


COWL SIDE 
TRIM PANEL 
02344 
М802900-5 


PUSH РІМ 
N802734-SW 


(RH SIDE) 


SCREW 
56910-S55X 

(2 REQ’D RH SIDE 
ONLY) 


RETAINER 
2 


“ы 02354 


x ° 


BEFORE INSTALLATION OF INSULATOR 
VIEW IN CIRCLE E 


R5317-2A 


01-05-38 


01-05-39 Trim and Ornamentation —Interior 01-05-39 


REMOVAL AND INSTALLATION (Continued) 


Floor Mats —F-150 —F-350 F-Super Duty Regular 
Cab 


MAT ASSEMBLY 


HIGH SERIES 


BASE MODELS 
R3760-2B 


Floor Carpet —F-150 —F-350 F-Super Duty 
Regular Cab 


CARPET ASSEMBLY 
13000 


SECTION A 


R3764-2C 


01-05-40 Trim and Ornamentation — Interior 01-05-40 
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REMOVAL AND INSTALLATION (Continued) 


Floor Mat and Carpet- -F-Series Super Cab 


FRONT MAT ASSEMBLY 


FRONT MAT 
13000 


ASSEMBLY 
13000 


REAR MAT 
ASSEMBLY 
13036 


REAR MAT 


SECTION A 


CARPET ASSEMBLY 
13000 


R3761-2A 


01-05-41 Trim and Ornamentation —Interior 01-05-41 


REMOVAL AND INSTALLATION (Continued) 


Fioor Mat and Carpet —F-350 Crew Cab 


SECTION D 
TO FRONT 


OF BODY 


FRONT MAT VIEW E REAR MAT 
ASSEMBLY ASSEMBLY 
13000 13036 


FRONT MAT REAR MAT | REAR MAT 
ASSEMBLY ASSEMBLY | ASSEMBLY 
13036 13036 


FRONT MAT za “.. 
ASSEMBLY ; — 
13000 N 


VIEW E SECTION C SECTION D (TYPICAL) 


` CARPET 
ASSEMBLY 
13000 


TO FRONT OF BODY 
R3758-2C 


01-05-42 Trim and Ornamentation— Interior 01-05-42 


REMOVAL AND INSTALLATION (Continued) 


Floor Mat and Carpet — Bronco 


CARPET OR MAT 
ASSEMBLY -—13000 


BODY SIOE 
WHEELHOUSE 
COVER-31016 
(45466 R.P.O.) 


22,220 
4%. 
. + e. 
+ * etui caa «-— 
ОУ РНБОУ 
. ыы POI ы, 
. yf САНЯ Ng s 
: ae n 
" p e a eV .. . 
. n 
б. 
. 


Ni CARPET OR MAT 


ASSEMBLY —13046 
SECTION C 
SECTION A 


ADHESIVE 
ESB-M2G55-8 OR 
ESB-M2G149-A 


WHEELHOUSE 
WHEELHOUSE COVER 


; COVER \ TTA REAR CARPET 
: QS = OR MAT 
MSN REAR % 


САНРЕТ 
OR МАТ CARPET 
OR MAT 


FRONT CARPET 
OR MAT 


SECTION A SECTION C 


R3762-2A 
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REMOVAL AND INSTALLATION (Continued) 


6. Remove the screws retaining the RH and LH door 7. Remove the carpet or mat. 
sill scuff plates and remove the scuff plates. 
Remove cowl side trim panels. 
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REMOVAL AND INSTALLATION (Continued) 


Door Scuff Plates —F- 350 —F-350 F-Super Duty 
Chassis Cab and Bronco 


DOOR SCUFF 
PLATE-13208 


SCREW 
N800761-S9X 


SCUFF PLATE 


SCREW 
N800761-555MX 
(4 REQ'D EACH SIDE) 


SECTION A 


SECTION 


— / 


е 


TO FRONT 
OF BODY F-SERIES REGULAR 
AND SUPER CAB 
DOOR SCUFF 
PLATE-13208 КРЕТ, 
N800761-555MX 
m (3 REQ’D EACH SIDE) 
/ 
4, 
TO FRONT 
OF BODY 


SECTION A 
— Á 


BRONCO iac 


FRONT DOOR 
SCUFF PLATE 
13208 


SCREW 
N800761-S9X 


REAR DOOR 
SCUFF PLATE 
13228 

— SECTION A 


WP то FRONT 


OF BODY 


F-350 CREW CAB 


R3763-2B 
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REMOVAL AND INSTALLATION (Continued) 


Tailgate Scuff Plate — Bronco 


TAILGATE 
SCUFF PLATE CARPET 
| WEATHERSTRIP 
ASSEMBLY 


N800761-S9X 


SECTION A 


SCREW-N800761-S9X 


V (8 REQ'D) 


TAILGATE 


SCUFF PLATE 
"m d 42624 
> 


WEATHERSTRIP 
ASSEMBLY CARPET 
OR MAT 


R3759-2B 


Installation Windshield Garnish Mouldings —E-150 through 


Using the old carpet as a template, cut the hole E-350 
for the shifter, if required. 


Position carpet or mat to vehicle. 


Position cowl side trim panels (RH and LH) and 
install screws to secure. 


Position RH and LH door sill scuff plates to 
vehicle. Install screws to secure. 


Install all carpet or mat retaining screws. 


Install the console. Refer to Console Assembly in 
this section. 
| WINDSHIELD SIDE 
Install carpet or mat under floor shifter boot. | GARNISH MOULDING 
Install the seats. Refer to Section 01-10, Seating. 
7 mee SCREW 
380911-S9 


(3 REQ'D) 


R5316-1A 
Mouldings 


The installation of the plastic and steel interior 
mouldings are shown in the following illustrations. In 
most instances, one moulding overlaps another 
moulding. If this condition is found, it will be necessary 
to loosen or remove the overlapping moulding before 
removal of the desired moulding. 
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REMOVAL AND INSTALLATION (Continued) 


Left Side Interior Mouldings — 138-Inch W.B. 


Similar —E-150 —E-350 
SCREW 
REAR DOOR HEADER 386029-S9 
MOULDING ASSEMBLY (13 REQUIRED) LEFT BODY SIDE WINDOW 


MOULDING ASSEMBLY 


"E 
ШӘ ше 


— 


386029-S9 
(S REQUIRED) 


SCREW 

380911-S9 
(13 REQUIRED) | | 386029-59 
B (2 REQUIRED) 


FRONT DOOR 
WINDOW MOULDING 
ASSEMBLY 


UPPER LH PILLAR 
FINISH PANEL 
11312A59-A 


А 


SCREW 
386029-S9 
(5 REQ'D) 


R2083-2C 
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REMOVAL AND INSTALLATION (Continued) 


Right Side Interior Mouldings — 138-Inch 
W.B.—E-150 —E-350 


DOOR HEADER WINOOW MOULDI 


RAIL GARNISH 
MOULDING RIGHT SIDE DOOR ASSEMBLY 
1225453 RAIL MOULDING 


DOOR SCREW 
386029-S9 
WINDOW (5 REQ'D) 
MOULDING 
ASSEMBLY 
SCREW 
386029-S9 
(2 REQ'D) 


SCREW 380911-S9 


| 381801-S9 (11 REQ'D) 
\ (5 REQ'D) 
| SCREW 
7 — 380911-59 
(4 REQ'D) 
BODY PILLAR 
INSIDE FINISH 
MOULDING 
11243A52-B VIEW SHOWING SLIDING DOOR MODEL 


BODY SIDE DOOR 
RAIL MOULDING-25514 


FRONT DOOR 
WINDOW MOULDING 381801-S9 
ASSEMBLY | (3 REO'D) 


SCREW 
5 380911-59 
SCREW 5 (2 REQ'D) 
385993-S9 | SCREW 
385993-S9 
(3 REQ'D) 


UPPER BODY LOCK PILLAR 
MOULDING-28154 


LOWER BODY | 
LOCK PILLAR \ SCREW 
MOULDING-31354 œ 380911-S9 
(5 REQ'D) 
SCREW ] VIEW SHOWING HINGED DOOR MODEL 
381801-59 —>_[ 8 SAME AS MAIN VIEW EXCEPT AS SHOWN. 


01-05-47 


RIGHT SIDE REAR 


NG 


R2084-2D 
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REMOVAL AND INSTALLATION (Continued) 


Right Side Interior Mouidings — Optional 124 and 
138-Inch W.B. — Left Side Similar — E-150 — 


E-350 
= ROOF TRIM PANEL FRONT DOOR WINDOW 
E ^ SIDE MOULDING . MOULDING ASSEMBLY 
T= со ——— | R ҢҢ; S 
Qu SECTION A 1⁄ - 
1 | А | : - 
t H 
REAR ROOF TRIM | 
PANEL MOULDING | ! SCREW 
| 386029-S9 
| "| ROOF TRIM (2 REQ'D) 
SIDE PANEL 
MOULDING 
| (138" W.B.) 


vb 


ROOF TRIM PANEL 
SIDE MOULDING 


SECTION A | | R2085-2D 
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REMOVAL AND INSTALLATION (Continued) 


Window Interior Garnish Mouldings — F-150 — 
F-350, F-350 Crew Cab, F-Super Duty Chassis 
Cab and Bronco 


SS MOULDING 
S 03606 MOULDING TRIM 
(SUPER CAB) PANEL 
à `N 025A84 


^ 
à u 
BP 
е. 
5: 
SCREW 
N610132-S2 / 
(3 REQ'D) / » 
VIEW A | 
SCREW 
М801157-52 
ЖА SCREW AND WASHER 


VIEW A N801157-S2 
SCREW AND WASHER 


2-52 
(2 REQ'D EACH SIDE) 


/ 


SCREW АМО WASHER 
N801157-S2 


MOULDING 


(REGULAR AND MEDIUM 
CAB, BRONCO) VIEW IN CIRCLE A 


025A84 R5229-1C 


01-05-49 
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REMOVAL AND INSTALLATION (Continued) 


Body Side and Roof Rear Garnish 
Mouldings — Bronco 


MOULDING BRACKET 
617С04 29070 
AND 517С05 \ BOLT AND 
WASHER 


SE ASSEMBLY 


` М; ш> VIEW A BRACKET 


Meis `чао0аг SW 


COVER 
ASSEMBLY 
518C34 


SCREW > 
N801157-SW ux 
| же 
= aJ 
MOULDING lg d 
29004 Ё ) 


BOLT AND MOULDING SECTION B ` 
ASSEMBLY 
SCREW 
N800942-SW 
MOULDING 
TRIM BR BODY SIDE 29002 
PANEL aoe TRIM PANEL 
29078 ASSEMBLY 
1 SECTION B R2399-2F 


МЕУ А 
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REMOVAL AND INSTALLATION (Continued) 


Back Window Garnish Moulding — Hi 
Series —F-150 —F-350 and F-Super Duty 


Chassis Cab 
TRIM 
PANEL 
RIGHT SIDE ONLY LEFT SIDE ONLY 
M M f 
nei _ н. HEADLINER 
Ce — oe 
a еы ы 
| 
| ii ЭБИ SCREW 
| | $ЕСТЮМ А N805123-S2 
; COAT ` | MOULDING 
\\ HOOK 42324 
N а MOULDING ASSEMBLED 
| CO 42324 SECTION A 
| : Se, SCREW 
N805123-S2 
22 (3 REQ'D) 
SCREW 
N805123-S2 MOULDING SECTION B 
ASSEMBLY 
42304 MOULDING 


ASSEMBLY 
42304 


SECTION B 


R2400-2E 


01-05-52 


REMOVAL AND INSTALLATION (Continued) 


Back Window Garnish Moulding — Super 
Cab —F-150 —F-350 


SCREW 
N800942-S2 


SCREW Р 
N801157-S2 с 
SCREW 
N801157-S2 S 


MOULDING 
ASSEMBLY 
42304 


SECTION A 


SECTION B 


Trim and Ornamentation —Interior 


ROOF SIDE 
REAR TRIM 


COAT HOOK € 


SECTION B 


MOULDING 
T ASSEMBLY 
42324 


COAT HOOK 
MOULDING 
ASSEMBLY 
42304 
> SECTION A 
N € 
1 
Е € 
S V і ! 
SS с 
м, м 
M Q : 
we I < 
CUTOUT LH be 
SIDE ONLY S 


/ 


R3018-2C 
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REMOVAL AND INSTALLATION (Continued) 


Back Window Moulding and Coat Hook —F-350 


Crew Cab 
SCREW 
N800942-S2 
(3 REQ'D) 
| Do DW 
SCREW 
N800942-S2 
(3 REQ'O) if = 
= BACK WINDOW = 


UPPER MOULDING 
42324 


BACK WINDOW 
COAT HOOK LOWER MOULDING 
290C14 2304 


к IU 


| 


REW BACK WINDOW 
Miri UPPER MOULDING 
42324 


| 
| li le 
SECTION C 
| | SCREW BACK WINDOW 
| | N800942-S2 (3 REQ'D) LOWER MOULDING 


COAT HOOK : 
290C14 S 
RETAINER 
SCREW 29232 


N800399-S2 SECTION A 
R3755-2B 


Roof Side Moulding —F-350 Crew Cab 


RETAINER 
5 Ae Ж RETAINER 


SN N 5 
— г N Val ei aD E C Y^ 
MET l————P REA ! „ў SIDE 


REAR UPPER 
SECTION A MOULDING 
L 51754 
— И ROOF SIOE SECTION A 
«ас REAR UPPER 
OF BODY MOULDING-51754 


R3757-2C 


Installation 


Position the headliner to the roof and install two 
drive pins to retain the headliner. 


Cut and Score Headlining — Bronco 
Removal 


Remove the three screws retaining each sun 
visor to the roof and remove the sun visors. Position garnish mouldings and install retaining 


- | screws. 
Remove the screws retaining the garnish 


mouldings and remove the mouldings. 


Position sun visors to headliner and install 


Remove the two drive pins retaining the headliner retaining screws. 


to the roof structure. Remove the headliner. 
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REMOVAL AND INSTALLATION (Continued) 


Sun Visors 


VISOR ASSEMBLY VISOR ASSEMBLY 
1504100-B 1504100-D 


(1 REQ'D RH ONLY) 
DRIVER SIDE PASSENGER SIDE CONVENIENCE GROUP 


BASE LIGHT TRUCK LIGHT TRUCK 
AND BRONCO 


VISOR ASSEMBLY 
1504100-1-A 


CLIP-BASE XLT LIGHT TRUCK AND BRONCO 


5804132-A 

-OPTIONAL x ] 
1104132-A l 

(1 REO'D EACH | À 

SIDE) 


SCREW 
SCREW N610021-S9 
N610021-S9 (3 REQ'D EACH SIDE) 


VISOR 
ASSEMBLY 
1504100-1-A 


RH SIDE SHOWN 
LH SIDE TYPICAL R5292-2A 
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REMOVAL AND INSTALLATION (Continued) 


Roof Trim Panel Installation — Bronco 


HEADLINING DRIVE PIN 
ASSEMBLY-51944 384051-S 


ы DRIVE PIN 
5 Еі "-— = 384051-S 


EE 


MOULDING 


VIEW D 7 D Z 
MOULDING 
S калыш | . 
PN MOULDING 


TRIM PANEL 


HEADLINING 


HEADLINING ASSEMBLY-51944 
З ASSEMBLY-51944 / | 
Es — 
HEADLINING | 
MOULDING 


MOULDING ASSEMBLY 51344 MOULDING | ASSEMBLY 


VIEW A VIEW C 


Cut and Score Headlining—F-150—F-350, 8. Remove the dome lamp assembly. Refer to 
F-Super Duty Chassis Cab Section 17-02, Interior Lighting. 
Removal 9. Remove the roof trim panel. 


Remove both sun visors and retainer clips. | 
Installation 


Preshape new headliner along score marks to 
approximately same shape as old headliner. 


Remove the windshield upper garnish moulding. 
Refer to the correct part in this section. 


Remove the roof side inner front mouldings. Position the headliner to roof. 


Loosen the windshield side mouldings. . Install the dome lamp assembly. Refer to Section 
Remove the rear window upper moulding. 17-02, Interior Lighting. 
Loosen the pillar moulding on both sides. . Install the visors. 


Remove the dome lamp lens. . Install the garnish and tighten mouldings. 
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REMOVAL AND INSTALLATION (Continued) 


Sun Visors 


VISOR ASSEMBLY VISOR ASSEMBLY 
1504100-B 1504100-D 


DRIVER SI (1 REQ’D RH ONLY) 
iin РОЗРИВИ SUE CONVENIENCE GROUP 


BASE LIGHT TRUCK LIGHT TRUCK 
AND BRONCO 


VISOR ASSEMBLY 
1504100-1-A 


CLIP-BASE 
5804132-A XLT LIGHT TRUCK AND BRONCO 


-OPTIONAL x ] 


1104132-A 
(1 REQ'D EACH 
SIDE) 


SCREW 
SCREW N610021-S9 
N610021-S9 (3 REQ'D EACH SIDE) 
VISOR 
ASSEMBLY 
1504100-1-A 


RH SIDE SHOWN 
LH SIDE TYPICAL | R5292-2A ` 


Roof Headlining Assembly —F-150 —F-350 and 
F-Super Duty Chassis Cab 


ROOF TRIM 
PANEL 


ФЕС TO FRONT OF BODY 51944 


VISOR ARM 
AND BRACKET 


VIEW B 


01-05-57 Trim and Ornamentation — Interior 01-05-57 
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REMOVAL AND INSTALLATION (Continued) 


Roof Trim Panel Installation —F-150 —F-350 
Super Cab 


PAN PUSH PIN 
БЕ 384051-5 


— Өй ; 
MOULDING — *i per 
ASSEMBLY X — Ж” m» 


SECTION C 9 = С VIEW D 
< си ЅЕСТІОМ В 
— - 


2 Š ( =< = : > 
MOULDING "Pu y SEG | \\ \ 
MOULDING s" |a EB 
* 
TRIM PANEL MS 
«UE 
TO FRONT OF BODY 


ROOF PANEL .ROOF PANEL ROOF PANEL ROOF PANEL 


TRIM PANEL 
51944 


MOULDING 
MOULDING MOULDING ASSEMBLY 


SECTION A SECTION B SECTION C 


R2530-2E 


Roof Trim Panel Installation — F-350 Crew Cab 


PANEL-—51944 


— T 7 — A 
Dee - ІШ u === | 


/ А.) 
J 7 | 
— РВИ 
— —— 
— Y 
——[ — 
PUSH PIN 
|І 383922-s 
| ib PUSH PIN 
n 383927-S 
l. ' | 
. \ "s оға 
PUSH PIN | 
3859703 TO FRONT 
OF BODY 


R3767-2A 


Cut and Sew Headlining . Remove windshield garnish and all side mouldings 
E-150 —E-350 from headlining. Refer to the correct part in this 


section. 
Removal 


. Unhook headlining from retainer tabs. 
1. Remove sun visor(s). 
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REMOVAL AND INSTALLATION (Continued) 


Trim and Ornamentation — Interior 


4. Remove front and rear dome lamps. Refer to Roof headlining support rods are color 
Section 17-02, interior Lighting. coded at each end. When ordering new rods, 
5. Pull headlining loose from all cemented areas. uie to note me color at eachiondofthe 
Disengage ali support rods from holes in LH and 3. Position the headlining in the vehicle. 
RH roof rails. | 
|. "P | Insert support rods into holes in RH and LH roof 
7. Remove headlining from center retaining clips and rails. 
remove from vehicle. EM "T 
5. Snap headlining into center retaining clips. 
Installation 6. Starting from center to outboard side, stretch 
1. Unpackage the new headlining and lay it out on a headlining to back roof line and hook headlining 
flat surface. on retainer. 
2. Trim the listings (or pockets") on the new 7. Repeat Step 6, stretching to the sides. 
headlining to the approximate length of those on - ; 
the old one. Remove the support rods from the 8. Cement the headlining at points marked. 
old headlining. Install them in the same relative 9. Trim excess material. 
rod listing of the new headlining. 
М : 10. Install windshield garnish and all side mouldings. 
11. Install the sun visor(s). 
12. Install front and rear dome lamps. 
R.P.O. Headlining Assembly —E-150 — E-350 
EDGE FOLD HEADLINING-51916 
mos SS А 
SECTION А l 9ооооо vovoov эро [ооо турто 29999 999779 опилки ххк AA MO 0152199 KK 1.2.2.5 9. 4 9 2322 


ALL REGULAR WINDOW VAN 
AND REGULAR WAGON SHOWN 
ALL SUPER WINDOW VAN AND 
SUPER WAGONS TYPICAL 


RETAINER 


---.. -. 
—— 


HEADLINING 
HEADLINING 


SECTION A 


—  — 


| SECTION C 


i 


*ADHESIVE 
ESB-M2G149-A 
OR 


ESB-M2G55-A 


HEADLINING 


SECTION C 


*NOTE: ADHESIVE - APPLIED IN AREAS SHOWN, AND ALONG THE ENTIRE WINDSHIELD HEADER FLANGE AND RAIL - ROOF SIDE INNER. R2956-2D 


01-05-58 
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REMOVAL AND INSTALLATION (Continued) 


R.P.O. Headlining Retainers — E-150 — E-350 


Sliding Door 
RETAINER 
RETAINER 50926 jenen 
а 50982 N | | 
N N NN [| 
NN x " = ` Y | | 
N | CES M ns nes _ қ 
0 (— IT ria 
1 I қ П 
б, ! ! ' 
t ! 
RETAINER — n: с) — 
52149 m L.H. SIDE ALL WINDOW VANS 
RETAINER ООО VANS TO FRONT OF BODY Simp 


СШ: s= a a SCREW-383352-S8 
(20 REQUIRED) 


JL AZ 
l 


RETAINER 


50926 RETAINER 
51802-B 


«NI ТО FRONT OF BODY 


R.H. SIDE 


RETAINER 
51802-A 


R2957-2C 
R.P.O. Headlining Retainers — E-150 —E-350 
Hinged Door 
RETAINER ) x | 
c» RETAINER 2 


ЕД —— е; 


fA A AI CAL 


—— 
oe 


RETAINER 
50982 


= “-----/ 
RETAINER 
5 


6 REGULAR WAGON SHOWN 


092 
SUPER WAGON TYPICAL 
“ыз N 
N 
ү N 


TO FRONT OF BODY SNMP 


SCREW-383352-S8 
(17 REQUIREO) 


RETAINER В.Н. SIDE 
52136 


RETAINER 
51802 


«ЕШ то FRONT OF BODY 


R2958-2B 
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REMOVAL AND INSTALLATION (Continued) 


R.P.O. Headlining Supports — E-150 — E-350 


138-Inch W.B. 
BLACK BLUE BLACK PLAIN BLACK GREY BLACK PINK BLACK ORANGE 
BLACK RED BLACK WHITE | BLACK BLACK BLACK YELLOW 
NN \ T /, 7/4 p - Е 
S / / A 2 
AN NN —J5 S37 E DEL e E Z — — 


ИЕ ШЕРА " 
т\н за | 


SUPPORT 


RETAINER SUPPORT SUPPORT ' SUPPORT 
BLACK BROWN 


«E TO FRONT OF BODY 


SUPPORT 


* = 
RU. ce CLIP—51026 
N 


ed 


HEADLINING 
51916 


R2959-2C 
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REMOVAL AND INSTALLATION (Continued) 


R.P.O. Headlining Supports —E-150 — E-350 
Super Van and Super Wagon — 138-Inch W.B. 


BLACK WHITE BLACK PLAIN 
BLACK BLUE BLACK BROWN BLACK BLACK BLACK YELLOW 
BLACK REO BLACK GREY BLACK PINK BLACK ORANGE 
7 
FA 


АГЕ 


ANA а 
к у 


Y——-= AT AT 


W EN. N 


SUPPORT | SUPPORT i SUPPORT SUPPORT i M 


"1 


— G—— —À ` 
* 


I 


SUPPORT 


Єв TO FRONT OF BODY 
Бе = 
— 


T ep „= 
— sf 


—3 CLIP—51026 
A 
b 


od 


SUPPORT HEADLINING 


Front Hard Headlining 
E-150 — E-350 
Removal 


1. Remove the sun visor retaining screws and 
center retainer clip, remove the sun visors. 
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REMOVAL AND INSTALLATION (Continued) 


ENGINE STARTING — 
INSTRUCTION DECAL 


ADHESIVE 
M2G210-A 


N610021-S9 \\ VISOR ASSEMBLY 
04100 


INERTIA SWITCH 


LABEL 

VISOR ASSEMBLY NM OR 

mene ASSEMBLY-17A679 

%Ф% 
Ж 
% 
OVERDRIVE TRANSMISSION 
VISOR DECAL TES 


installation 


1. Slide the trim panel forward into the windshield 
header retaining strip (View C). 


Remove side garnish moulding, if so equipped. 
Refer to the correct portion of this section. 


3. Remove front dome lamp. Refer to Section 17-02, 


Interior Lighting. Install the centerline retaining screw. 


4. Remove the six retaining screws from the rear of 


Install the six retaining screws at the rear of the 
the trim panel. 


trim panel. 
9. Remove the centerline retaining screw. Install the front dome lamp. Refer to Section 


17-02, Interior Lighting. 
Install the side garnish mouldings, if so equipped. 


6. Slide the trim panei rearward out of the 
windshield header retaining strip (View C). 


Install the sun visors. 
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REMOVAL AND INSTALLATION (Continued) 


Roof Trim Panels —E-150 —E-350 — 124-inch 
and 138-inch Wheel Base Shown — Others 


Typical 
TRIM RETAINER 
TRIM RETAINER 
SCREW — PANEL SCREW Retainer PANEL TRIM PANEL 
TRIM 
| а, PANEL деле 
VIEW B z SCREW SCREW / 
< <? 
VIEWC MASS PIN p `6 
. SCREW NN | // 
4 PA S Ух PIN к PIN VIEW A Á / S PIN 
SS 
ий, Г LÀ, _ J 
RETAINER Аы Eu TRIM PANEL 
PL | CAP CAP 
138” WHEELBASE SHOWN 
TRIM PANEL 124” WHEELBASE SIMILAR ЕИ 
51944 51940 
PIN 
387420-S 
RETAINER 
52118 
TRIM PANEL 
TRIM PANEL E1045 
51950 
CAP SCREW 
52126 381801-S9 
VIEW В VIEWC — ЕТІНЕН 
50966 


REAR EDGE COVER 
ASSEMBLY —519898 
OR 51914 


CENTER REAR EDGE 
COVER ASSEMBLY 
519898 


FRONT EDGE COVER 
ASSEMBLY —51920 


VIEW D 
TYPICAL 


FRONT EDGE COVER 
ASSEMBLY —91920 VIEW A 


TYPICAL 
CENTER EDGE COVER 
ASSEMBLY —51912 


У Е 
SA м, CENTER EDGE COVER jos reed oe 
ASSEMBLY-51912 >. 


мшу / | mean ebe coven 
E ASSEMBLY -—51914 


124.0 WHEELBASE 


FRONT EDGE COVER 
ASSEMBLY—51920 


SIDE REAR EDGE 


COVER ASSEMBLY CENTER REAR 


EDGE COVER 
51914 ASSEMBLY 
519898 
FRONT EDGE COVER 
CENTER ois ASSEMBLY 51928 
ASSEMBLY REAR RAIL EDGE COVER 138.0 WHEELBASE 


$1912 ASSEMBLY—519A22 


CENTER REAR EDGE 
COVER ASSEMBLY 
519898 


138.0 WHEELBASE 


REAR EDGE COVER 
ASSEMBLY —519A22 
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REMOVAL AND INSTALLATION (Continued) 


Full Length Hard Headlining 
E-150 — E-350 
Removal 


1. 


Remove all garnish mouldings from the perimeter 
of the headliner. Refer to the correct part in this 
section. 


Remove the front and rear dome lamps. Refer to 
Section 17-02, Interior Lighting. 


Remove the metal end caps from the plastic trim 
panel retainers. Unsnap the plastic trim panel 
retainers from the metal supports. 


Remove trim panel retaining screw located on the 
centerline of the vehicle. 


Bow each trim panel section downward at the 
center of the vehicle and remove the trim panel 
from the retainers. 
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Installation 


1. 


Position the trim panel to the retainers by bowing 
the trim panel. 


Install the trim panel retaining screw located on 
the centerline of the vehicle. 


Snap the plastic trim panel retainers to the metal 
supports. Install the metal end caps to the plastic 
trim panel retainers. 


Install the front and rear dome lamps. Refer to 
Section 17-02, Interior Lighting. 


Install all garnish mouldings to the perimeter of 
the headliner. Refer to the correct part in this 
section. 
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REMOVAL AND INSTALLATION (Continued) 


Roof Trim Panels —E-150 —E-350 — 124-Inch 
and 138-Inch Wheel Base Shown — Others 


| Турїса! 
| 
| TRIM RETAINER 
TRIM RETAINER 
| SCR PANEL SCREW Retainer PANEL TRIM PANEL 
TRIM 
| e PANEL "á SCREW 
` VIEW B ғ. SCREW SCREW / 
x< MAS / Z p 
4 ъа 4” 
VIEW C PIN Ti 
" SCREW - ы // 
4 ^ | NS SI IX PIN VIEW A 4 А РІМ 
аға 8 | 8 8 
RETAINER ж | Ew Е 
/” | САР САР 
138” WHEELBASE SHOWN 
SHIREPANEL 124" WHEELBASE SIMILAR HIM FANEI: 
51944 51940 
PIN 
387420-S 
RETAINER 
52118 
TRIM PANEL 
TRIM PANEL 51942 
51950 
CAP SCREW 
52126 381801-S9 | 
VIEWB МЕС aETAINER 
50966 


REAR EDGE COVER 
ASSEMBLY —519898 
OR 51914 


CENTER REAR EDGE 
COVER ASSEMBLY 
519898 


FRONT EDGE COVER 
ASSEMBLY —51920 


VIEW D 
TYPICAL 


FRONT EDGE COVER 
ASSEMBLY—51920 VIEW A 


TYPICAL 


CENTER EDGE COVER 
ASSEMBLY —51912 


F 
< CENTER EDGE COVER AM EUH 
ASSEMBLY—51912 


REAR EDGE COVER 
ASSEMBLY —519A22 REAR EDGE COVER 


ASSEMBLY -—51914 


124.0 WHEELBASE 


FRONT EDGE COVER 
ASSEMBLY —51920 


SIDE REAR EDGE 


COVER ASSEMBLY CENTER REAR 


EDGE COVER 
ASSEMBLY 
519898 


FRONT EDGE COVER 
CENTER ASSEMBLY —51928 
EDGE COVER 


ASSEMBLY REAR RAIL EDGE COVER 138.0 WHEELBASE 
51912 ASSEMBL Y—519A22 


CENTER REAR EDGE 
COVER ASSEMBLY 
519898 


138.0 WHEELBASE 


REAR EDGE COVER 
ASSEMBLY —519A22 
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REMOVAL AND INSTALLATION (Continued) 


Interior Roof Mouldings —E-150 — E-350 — Hard 
Roof Trim Panels 


SCREW-380911-S9 
(4 REQ'D) FOR 124" W.B. 
(5 REQ'D) FOR 138" W.B. 


TO FRONT MOULDING-51772 


OF BODY 


«E 


WITH HARD ROOF TRIM PANEL 
138" SHOWN 124” TYPICAL 


Interior Roof Trim Panels — Captain's Chateau 
Package — E-150 — E-350 


ROOF TRIM REAR 
CORNER MOULDING 
517895 


51773 


SCREW 
(16 REQ'D) 


ROOF TRIM PANEL 
REAR MOULDING 
517С04 


ТО FRONT ОҒ BODY Жа 


WITH HARD ROOF TRIM PANEL 


ROOF TRIM PANEL 
SIDE MOULDING 
51772 


380911-S9 
VIEW A 
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ROOF TRIM PANEL 
SIDE MOULDING 


MOULDING 
ASSEMBLY 


MOULDING-517894 


SCREW-379183-S9 


(REF.) MOULDING - ROOF 
TRIM PANEL REAR 


SCREW 
380911-S9 
Бача MOULDING 
51772 
R2528-2C 


VIEW A 


ROOF TRIM REAR 
CORNER MOULDING 


517895 ROOF TRIM PANEL 
SIDE MOULDING 


ROOF TRIM PANEL 
SIDE MOULDING 
51773 


SCREW 


(12 REO'D) FOR 124" 


IN 
(14 REQ'D) FOR 138" MOULDING 


ASSEMBLY 


ROOF TRIM PANEL 
(REAR MOULDINGS) 
517CO4 


TO FRONT OF BODY dap, 


ROOF TRIM REAR 
CORNER MOULDING 
517B94 


SCREW 


ROOF TRIM PANEL 
SIDE MOULDING 1] 
51772 MOULDING : ROOF 


TRIM PANEL REAR 


TO FRONT OF BODY 


WITH HARD ROOF TRIM PANEL R2955-2C 
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CLEANING AND INSPECTION 


The following procedure is recommended for the 
removal of spots and stains encountered in service. It 
is important that proper cleaning techniques and 
cleaning agents be used to prevent the stain setting of 


affecting the color and/or flame resistant properties of 


the fabric. 

1. Remove excess staining material from fabric by 
scraping or wiping with a clean cloth. 
Identify the staining material if possible. 


Clean the fabric as outlined in the following Steps. 


Spot Cleaning Stains 

Grease, Oil, Tar, Water Spots, Crayon and 

Lipstick 

1. Spray stain with Spot Lifter C9AZ-19526-A or 
equivalent from a distance of 204-254 N-m (8-10 


inches) as directed per the instructions furnished 
with the can. 


Allow the Spot Lifter to dry completely forming a 
white powder on the surface of the fabric. 


Brush and vacuum the white powder from the 
surface of the fabric. 


If the soiled spot is not removed from the fabric, 
repeat Steps 1, 2 and 3 as necessary. 


General Stain Cleaning 
Grease, Oil, Tar, Adhesive, Crayon and Lipstick 


1. If the stain is still visible after the spot cleaning 
procedure, blot the soiled area with a clean 
cotton cloth saturated with the Extra Strength 
Spot and Stain Remover B7A-19521-AA or 
equivalent. 


Rub in a circular motion while continuously 
exposing clean portion of cloth. 


Gradually widen area of application onto edges of 
design, pleat, or biscuit. 


Repeat Steps No. 1, 2 and 3 as necessary. 


Wipe cleaned area with clean damp cloth to 
remove any residual cleaner. 


Dirt, Dry Soil, Food, Pop and Coffee 


1. Apply Rosenthal's 8 to 1 Shampoo, or Bissell's 
Upholstery Shampoo for Home and Auto, or an 
equivalent with a clean brush or sponge as 
directed on the instructions furnished with the 
container. 


Rub in a circular manner until stain is removed. 


Gradually widen area of application to edges of 
design, pleat, or biscuit. 
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4. Repeat Steps 1, 2 and 3 as necessary. 


5. Rubcleaned area with a damp cloth to absorb 
residual cleaner. 


6. Allow to dry at room temperature. 


NOTE: Spot cleaning as described under Spot 
Cleaning Stains above will be sufficient on fabrics 
which are not excessively soiled. However, to 
maintain a uniform appearance of the seat 
material in the event of severe soil and stain, the 
entire seat or insert will have to be cleaned to 
prevent a “ring” condition. 


It is advisable to clean all fabric material immediately 
upon detection of soilage. 


Fabrics 


The following procedure is recommended for the 
removal of spots and stains encountered in service. It 
is important that proper cleaning techniques and 
cleaning agents be used to prevent the stain from 
setting, or alteration of the color and/or 
flame-resistant properties of the fabric. 


1. Remove excess staining material from fabric by 
scraping or wiping with a clean cloth (blot if stain 
is wet). 


2. identify the staining material if possible. 


Clean the fabric as outlined in the following 
Methods “A”, “B”, or “С”. 


CAUTION: Test all cleaners in a small hidden 
area of the fabric prior to use. If fabric color 
or texture is adversely affected by a 
particular cleaner, do not use. 


METHOD “А” (SPOT CLEANING) Stains such as 
grease, oil, tar, water spots, crayon and lipstick. 


NOTE: Using other than recommended cleaners or 
procedures may adversely affect fabric flammability, 
appearance or durability. 


1. Spray stain with Ford Spot Lifter E2AZ-19526-A 
or equivalent from a distance of 203-254mm or 
(8-10 inches) as directed on the instructions 
furnished with the can. 


2. Allow the Spot Lifter to dry completely, forming a 
white powder on the surface of the fabric. 


3. Brush and vacuum the white powder from the 
surface of the fabric. 


4. If the soiled spot is not removed from the fabric, 
repeat Steps 1, 2 and 3 as necessary. 


CAUTION: Use care during application of the 
spot lifter to avoid contact with vinyl trim. 


METHOD “В”' (GENERAL CLEANING) Stains such as 
grease, oil, tar, adhesive, crayon and lipstick. 


1. ће stain is still visible after performing spot 
cleaning procedure (Method ‘‘A’’), blot the soiled 
area with a clean cotton cloth saturated with 
Extra Strength Spot and Stain Remover 
B7A- 1952 1-AA (ESR-M5B 197-A) or equivalent. 
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CLEANING AND INSPECTION (Continued) 


Rub in a circular motion while continuously 
exposing clean portion of cloth. 


Cleaning Leather or Vinyl Interior Trim 


Clean vinyl or leather interior trim with Deluxe Leather 
and Vinyl Cleaner EOAZ-1952 1-AA (ESR-M 14P4-A) or 
equivalent by following instructions on the label. 


Gradually widen area of application onto edges of 
design, pleat, or biscuit. 


Repeat Steps 1, 2 and 3 as necessary. 


Wipe cleaned area with clean, damp cloth to 
remove any residual cleaner. 


METHOD ““С”' (GENERAL CLEANING) Stains such as 
dirt, dry soil, food, pop and coffee. 


1. Apply “Rosenthal” multi-purpose rug and 
upholstery cleaner with a clean brush or sponge 
as directed in the labe! instructions. 


Cleaning Lap-Shoulder Safety Belt Webbing . 


Clean the belt webbing with any mild soap solution 
recommended for cleaning upholstery or carpets; 
follow the instructions provided with the soap. 


CAUTION: Do not bleach or re-dye the webbing. 
Bleaching or dyeing the webbing can reduce both 


| | | үнү belt effectiveness and occupant safety. 
Rub in a circular motion until stain is removed. 


Gradually widen area of application to edges of 
design, pleat, or biscuit. SPECIAL SERVICE TOOLS 


Repeat Steps 1, 2 ano 3 as necessary. 
Rub cleaned area with a damp cloth to absorb ROTUNDA EQUIPMENT 


residual cleaner. Description 
Allow to dry at room temperature. Molding/Trim Kit 


NOTE: Spot cleaning described in Method “А” CR4673-1A 
will be sufficient on fabrics which are not 

excessively soiled. However, to maintain а 

uniform appearance of the seat material in the 

event of severe soil and stain, the entire seat or 

insert will have to be cleaned to prevent a ''ring" 

condition. 


Cleaning 


Cleaning Simuiated Wcodgrain or Plastic Interior 
Trim 

Clean soiled or stained surfaces with Multi-Purpose 
Cleaner Concentrate B8A-19523-AA (ESR-M 14P4-A) 
or equivalent, diluted in accordance with label 
instructions. Apply cleaner with a soft cloth. Remove 
mild abrasions (key marks, etc.) on woodgrains 
surfaces with Ford Custom Silicone Gloss 
B7AZ-19530-AA (ESR-M 1 1B26-A), Ford Custom 
Paste Wax B4A-19534-A (ESR-M 1 1B23-A), or 
equivalent. 
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SECTION 01-08 Trim and Ornamentation — Exterior 


SUBJECT PAGE 
CLEANING AND MAINTENANCE 
Body Maintenance................................................. 01-08-2 
Bumpers and Trim.................................................. 01-08-2 
Chrome and Bright Metal Care................................ 01-08-1 
Vinyl Insert Moulding Care ..................................... 01-08-1 
REMOVAL AND INSTALLATION 
Exterior Mouldings ................................................ 01-08-8 
Fiberglass Rear Roof — Bronco .............................. 01-08-6 
Fiberglass Roof Storage — Bronco ......................... 01-08-6 
Fiberglass Roof — Bronco ....................................... 01-08-6 
Front Fender — F-150 — F-350, F-Super Duty 
and Вгопеб: сеен ныннан ра era VR TRE NE AERE 01-08-5 
Radiator Grille Opening — Lower 
Panel —E-150 — E-350 and Club Wagon .............. 01-08-4 


VEHICLE APPLICATION 


E-150— E350, F-150—F-350, F-Super Duty and Bronco 
Vehicles 


CLEANING AND MAINTENANCE 


Chrome and Bright Metal Care 


Many parts of the vehicle, such as the bumpers and 
body hardware, are chrome-plated or anodized 
aluminum. These finishes are susceptible to corrosion 
due to salt air near coastlines (or salt spray during 
winter), factory smoke and other conditions found in 
today's cities. When such conditions exist, frequent 
washing and the use of Custom Bright Metal Cleaner 
8A-19522-A (ESR-M5B 194-B) or equivalent wax or 
polish is recommended. 


Vinyl Insert Moulding Care 


Rinse the vinyl to remove loose dirt and grime. 
Exceptionally dirty areas should be pre-cleaned with 
Extra Strength Whitewall Tire Cleaner 
EOAZ-19526-BA (ESR-M 14P 15-A) or Ford 
Multi-Purpose Cleaner Concentrate B8A- 19523-АА 
(ESR-M 14P4-A) diluted to proper concentration per 
label directions or mild soap solution. Next, apply Ford 
Vinyl Hardtop Cleaner and Conditioner 
E3AZ-19F535-A (ESR-M14P6-A) or equivalent 
following label directions. 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 
Radiator Grille —E-150 — E-350 and Club 
БАН ТТТ” 01-08-4 
Radiator Grille —F-150 —F-350, F-Super Duty 
апа BONGO NEM 01-08-3 
Tailgate Glass Care — Bronco ................................ 01-08-6 
Trim Moulding Storage (High Series Bronco 
enm pt 01-08-6 
REPAIR OPERATIONS 
Fiberglass Laminate Repair — Bronco .................... 01-08-3 
Fiberglass Repair .................................................. 01-08-2 
Fiberglass Roof Repair — Bronco .........................-. 01-08-2 
Repair Procedure — General .................................. 01-08-2 
VEHICLE APPLICATION ............................................. 01-08-1 


Do not use steel wool, abrasive-type cleaners or 
strong detergents containing highly alkaline or caustic 
agents on chrome plated or anodized aluminum parts. 
These methods or cleaners may damage the 
protective coating and cause discoloration and/or 
paint deterioration. 


Commercial hot waxes applied at automatic car 
washes have been known to affect cleanability of vinyl 
material. 


CAUTION: To avoid damage to the vinyl insert 
mouldings, use only an approved Ford cleaner, or 
equivalent. The use of stiff bristle brushes or 
abrasive material or cleaners must be avoided. 
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CLEANING AND MAINTENANCE (Continued) 


Bumpers and Trim 


The bumpers and trim on the vehicle requires no 
special care. Periodic cleaning will preserve the 
beauty and life of these finishes. Wash with clear 
water or if the parts are very dirty, use Multi-Purpose 
Cleaner Concentrate B8A-19523-AA (ESR-M 14P4-A) 
or an equivalent compound. Using a clean soft cloth or 
a sponge and water, rinse and wipe the parts dry. 
Custom Bright Metal Cleaner 8A-19522-A 

(ESR-M5B 194-B) or equivalent may be used sparingly 
to remove rust or salt corrosion from chrome plated 
parts. Do not scour aluminum- or chrome-finished 
parts with steel wool or polish them with products 
containing abrasives. A coating of wax will provide 
excellent protection for all bright metal parts. 


Body Maintenance 


Regular body maintenance preserves the vehicle's 
appearance and reduces the cost of maintenance 
during the life of the vehicle. The following steps are 
suggested as a guide for regular body maintenance: 


Vacuum the interior thoroughly and wash the 
vehicle. 


Check all openings for water leaks, and seal 
where necessary. 


Inspect loose weatherstrips for width of channel. 
Crimp as required to ensure retention to body 
flange. 


Replace all door and tailgate weatherstrips which 
are unfit for service. 


Replace all cracked, fogged, or chipped glass. 
Align the hood and doors if necessary. 


Inspect the windshield wiper blades and replace 
them if necessary. 


Tighten the sill plate and garnish moulding 
Screws. 


Clean the seats, door trim panels, and headlining. 
10. Touch up or paint chipped or scratched areas. 


11. Periodically clean drain holes located on the 
underside of each rocker panel, quarter panel, 
and door. 


REPAIR OPERATIONS 


Fiberglass Repair 
Safety Precautions 


Always use rubber gloves or the special hand cream 
supplied with epoxy resin repair kits. REMOVE ANY 


RESIN FROM HANDS AS SOON AS POSSIBLE AND 
PARTICULARLY BEFORE THE MIXTURE STARTS 
TO GEL. Any resin that adheres to the hands may be 
removed with lacquer thinner followed by a thorough 
washing with soap and water. 
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Use a respirator when grinding the fiberglass surface 
and use a vacuum attachment when operating a belt 
sander. 


Always work in a well ventilated area in order to avoid 
possible toxic fumes that may result from using resin 
mixtures. Exercise care so as not to get any resin on 
clothing. 


Keep all materials, utensils and the work area clean 
and dry as resin repairs involve chemical reactions. 
Any dirt, foreign material or moisture may upset the 
chemical reaction and result in an unsatisfactory 
repair. 


Repair Procedure — General 


Grind or sand away all loose or broken material at the 
damaged area. Scuff sand the surface approximately 
25.4mm (1 inch) around the area to provide a good 
bonding surface. Ensure the surface to be repaired is 
clean, dry, oil and paint free. 


For cracks, form a shallow V-shape along the crack 
with a file or grinder. Fill the area with a good quality 
polyester or epoxy body repair compound. Follow the 
manufacturer's directions with regard to mixing 
procedures. Allow the compound to harden and then 
sand smooth. If the surface is not level or smooth, use 
an additional filling and sand to a final smooth finish. 


For larger broken areas use fiberglass cloth (five 
layers) impregnated with the resin, to cover the area. 
Overlap the damaged portion by 25.4-50.8mm (1-2 
inches). When the material has hardened, file or grind 
and sand smooth. If low spots exist, fill them with resin 
mixture to which short fibers cut from the fiberglass 
cloth have been added. Add enough on the cloth to 
form a putty-like resin mixture. 


Painting 
After the desired repaired surface has been obtained, 
prime and paint the surface in the normal manner. 


Fiberglass Roof Repair —Bronco 


Surface Preparation 


1. Clean the affected area with a Silicone and Wax 
Remover and inspect the area closely to 
determine the exact extent of the damage. 


Using a burr bit on a power drill, form a V-groove 
the length of the scratch or gouge. The sides of 
the “V'' should be angled no more than 45 
degrees. 


NOTE: Exercise care to avoid cutting all the way 
through the laminate during routing operations. 


Remove all flaky edges and feather the painted 
surface back approximately 13mm (1/2 inch) 
beyond the damaged area by hand-sanding or 
power-sanding with 360-grit sandpaper. 


Clean the repair area with dry, oil-free, 
high-velocity compressed air. 
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REPAIR OPERATIONS (Continued) 


Fiberglass Laminate Repair — Bronco 5. 


1. Following the instructions in the fiberglass repair 
kit, mix enough filler material on a clean hard 
surface to re-establish the laminate surface. 


2. Just prior to application of the filler material, 
preheat the repair area using a 375-watt lamp 
placed 254mm ( 10 inches) from the repair 
surface until it is hot to the touch. 


3. Using a plastic squeegee, spatula or putty knife, 
apply and spread the filler material into the repair 
area, rolling it into the depression and over the 
surface to avoid excessive air entrapment. Apply 
sufficient filler material so that the applied repair 
surface is at least 1.6mm (1/ 16 inch) above the 
adjacent laminate surface. 8. 


4. Let the filler set up until it is firm to the touch. 
Then, re-establish the original contour by filing off 9. 
the excess, leaving the filler level slightly higher 
than that of the original surface. 


REMOVAL AND INSTALLATION 


Radiator Grille —F-150—F-350, F-Super Duty 
and Bronco 


HEADLAMP RADIATOR RADIATOR 
HOUSING GRILLE SUPPORT 
(RH) ASSEMBLY-8200 


(LH) 


VIEW A 
— — 


MOULDED 
SNAP-IN EXPANSION SCREW 
RETAINERS ASSEMBLY-N803946-S 
(2 EACH SIDE) (4 REQ'D) 


EE SAR ^ m m 


Removal 


1 Remove two expansion screws retaining grille 
assembly to headlamp housings. 


1. 


Using a flat blade screwdriver, carefully depress 
four moulded snap-in retainers to disengage from 
headlamp housings. Remove grille assembly from 
vehicle. 


Pre-shrink the filler, using a Rotunda Heat Gun 
107-0030! or heat lamp. A minimum temperature 
of 48.9°C (120°F) is required for shrinkage. 


NOTE: Keep the heat source at least 305mm (12 
inches) away from the repair area. 


Power-sarid the filler with 360-grit sandpaper until 
itis smooth and even with the original surface. If 
the filler surface exhibits fine pinholes, apply a 
thin coat of glaze wipe or equivalent. If the filler is 
pockmarked, do not use the glaze wipe. Instead, 
apply another layer of filler, repeating Steps 1 
through 6. 


Finish by sanding with a sanding block and 
400-grit sandpaper. 


Clean the repair area with dry, oil-free, 
high-velocity compressed air. 


Repair the paint (Spatter Texture Coat) using the 
appropriate painting procedure. 


HEADLAMP 
HOUSING EXPANSION 


ASSEMBLY 


HEADLAMP GRILLE 
HOUSING ASSEMBLY 


MOULDED 
SNAP-IN 
FASTENER 


N6081-2B 


Installation 


Carefully position radiator grille to headlamp 
housings making sure moulded snap-in fasteners 
are aligned with slots in headlamp housings. 


Using hand-pressure, push corners of grille ` | 
inward until snap-in barbs of moulded fasteners 
engage in headlamp housings. 


01-08-4 Trim апа Ornamentation —E xterior 01-08-4 


REMOVAL AND INSTALLATION (Continued) 


3. Insert plastic expansion screw nuts into grille and 


headlamp housings. Push expansion screws into 
plastic nuts until screws are fully seated. 


Radiator Grille —E-150—E-350 and Club 6. Remove lower panel. 
Wagon 
installation 
ips 1 Position th ill the front of th hicl 
1. Unlatch and raise the hood. Secure the hood in . Position the grille to the front of the vehicle. 


position with the hood support rod. 2. Install the center screw, but do not tighten fully. 
Check the alignment on grille for uniform spacing 
relative to the fender screws. Tighten the center 
screws to 0.90-2.25 N-m (8-20 in-Ib). 


2. Remove the screw attaching the center of the 
grille to the radiator grille supports. 


Remove the six screws at the bottom of the grille. 3. Install the nine plastic rivets across the top of the 
Remove the nine plastic rivets located on the grille attaching the top flange to the radiator 
upper flange of the grille which attach to the support and the side gussets. 
radiator support and the gussets. 4. Install the six screws (at the bottom of the grille) 

5. Separate the grille from the front of the vehicle. attaching the grille to the radiator grille opening 


lower panel. 


Radiator Grille —E-150 — E-350 and Club Wagon 


SCREW-57030-S36 
10-14 N-m 
(7-11 FT-LBS) 


U-NUT —-45263-S101 


ane 
| | | RADIATOR GRILLE 
Е SUPPORT 


NM 00 B. 
51 > 


SPRING NUT „А 


45260-S100 


Qa 
U-N л 


U-NUT —45260-S 100 


U-NUT -45260-S100 


SUPPORT RADIATOR 
GRILLE OUTER 8182 / 
RIVET-—387944.S —4 / N 
` 


SCREW-57030-S36 
9-14 N m (6-11 FT-LBS) 


/ 


C 


82000 


PANEL-RADIATOR GRILLE 
SCREW = 6912 9440 OPENING LOWER-8211 
.90-2.25 М-т 


(8-20 IN-LBS) 


SCREW-—579 12-S43B 
.90-2.25 М-т 
(8-20 IN-LBS) 


SCREW-57030-836 
10-14 М-т 
(7-11 FT-LBS) N4238-2F 


Radiator Grille Opening—Lower . Remove the two lower center screws attached to 


Panel—E-150—E-350 and Club Wagon the radiator grille support bracket. 


Removal . Remove the two screws attaching the outer 
radiator support at the upper tabs. 


1. Remove the front bumper as outlined. 


Remove the two side bolts which attach to the 


2. Remove the radiator grille as outlined. front fenders, two bolts per side. 
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REMOVAL AND INSTALLATION (Continued) 


6. Remove lower panel. 


Installation 


1. Install the two side bolts, two per side, retaining 
the ends of the radiator grille opening lower panel 
to the front fenders. 


E-150 — E-350 and Club Wagon 


HOOD SHIM 
BUMPER 9 (2 МАХІМОМ) 
SCREW e 
17-27 Nem — 71”% > 
(12-20 FT-LB) YI) | ( U-NUT 


RADIATOR GRILLE OPENING 


SCREW LOWER PANEL 
83352-58 8211 
(1 EACH SIDE) 
8-18 N- m 
(6-13 FT-LB) BOLT 
(2 EACH SIDE) 
17-27 Nem 
(12-20 FT-LB) 


Front Fender —F-150—F-350, F-Super Duty 
and Bronco 
Removal 
Clean all dirt from the fender attaching screws, 
bolts and nuts. 


Hemove headlamp assemblies from the vehicle 
as outlined in Section 17-01, Front Lighting. 


Remove the screws attaching the front of the 
fender to the radiator support at upper and lower 
locations. 


Remove one screw attaching the rear lower end 
of the fender to the lower corner of the cab. 


FRONT Ë RADIATOR ыт. 
ҒЕМОЕВ SUPPORT 


SCREW 
(ONE EACH SIDE) 
17-27 N: 
(12-20 FT-LB) 


Install the two lower center screws attached to 
the radiator grille support. 


Install two self-tapping screws through the upper 
tabs of the outer radiator support. 


Install the bumper assembly as outlined. 


Install the radiator grille as outlined. 


SHIM 


(2 MAXIMUM) UPPER FENDER REAR 


ATTACHING SCREW 


17-27 М-т 
(12-20 FT-LB) 
LOWER FENDER REAR 
ATTACHING SCREW 
17-27 N-m 
SS 
| (12-20 FT-LB) 


SHIM 
(AS REQUIRED) 


IN. U-NUT 
(1 EACH SIDE) 


LEFT FRONT 
FENDER 
16005-6 
SCREW 
(3 EACH SIDE) 
17-27 N-m 
J-NUT 
(1 EACH SIDE) (12-20 FT-LB) 
N2903-D 


Remove one screw from inside the cab attaching 
the rear lower end of the fender to the cowl. 


Remove the screws attaching the top edge of the 
fender at the rear, to the cowl extension. 


Hemove screws around wheel opening attaching 
the fender apron. 


Remove the bolts along top of apron that attach 
to fender. 


Remove bolts attaching battery tray to fender 
(RH only) and bolts attaching auxiliary battery 
tray or tool box (both R.P.O.) (LH only). 


. Remove hood latch cable from LH fender and 


main wiring harness from RH fender. 
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REMOVAL AND INSTALLATION (Continued) 


11. Remove the screw attaching the hood prop 
spring to the fender and remove fender. 


Installation 
Position the nuts and retainers on the fender. 


Apply sealer to the upper edge of the apron. 


Position the fender to the apron and loosely install 
the screws. 


Loosely install one screw from the inside of the 
cab, attaching the rear lower end of the fender to 
the cowl. 


Loosely install a screw, attaching the rear lower 
end of the fender to the lower corner of the cab. 


Loosely install the screws, attaching the front of 
the fender to the radiator support. 


Adjust the fender position and tighten all mounting 
screws. 


Install the hood prop spring to the fender. 


Install headlamp assemblies as outlined in Section 
17-01, Front Lighting. 


Fiberglass Rear Roof —Bronco 
Weatherstrip Replacement on Roof 


To repair or replace the weatherstrips, remove the 
roof panel assembly as outlined. Rest the roof in an 
upside down position on the floor, then proceed to 
service the weatherstrips as shown in the illustration 
under Fiberglass Roof Removal and Installation — 
Bronco. 


Fiberglass Roof —Bronco 
Removal 


1. Lower the tailgate window to the full down 
position. 


Lower tailgate. 


Remove the lower trim moulding attaching 
screws and the plastic trim mouldings. Scribe the 
location of the moulding attaching brackets on the 
fiberglass roof's surface and number each 
bracket as it is removed for reference during 
installation. 


Remove all the roof attaching bolts and moulding 
attaching brackets. 


Trim and Ornamentation —Exterior 


Carefully lift the roof off the vehicle to prevent 
tearing or separating the weatherstrip from the 
fiberglass roof. The roof weighs 264 kg (120 Ib). 


Remove the two fiberglass roof locating pins. 


NOTE: The tailgate window must always remain 
in the full down position when the roof is off the 
vehicle to prevent possible window breakage. 


Installation 


1. Install the two fiberglass roof locating pins. 
Ensure the tailgate window is in the full down 
position. Ensure that the tailgate is down. 


Carefully place the roof on the vehicle, lining up 
the two locating pins. 


Loosely install all moulding attaching brackets 
and roof attaching bolts, ensure that the brackets 
are located in their original positions. 


Install the upper roof fasteners. Install remaining 
roof fasteners. Fasteners should be tightened 
enough to compress weatherstrip without 
distorting roof. 


Install the plastic trim mouldings and attaching 
screws. Using caution not to crack the mouldings, 
tighten the screws securely. 


Fiberglass Roof Storage —Bronco 


To prevent permanent deformation to the portion of the 
belt weatherstrip extending below the lower edge at 
the rear of the fiberglass roof, store the removed roof 
right side up on a level surface at least 152mm (6 
inches) above the ground. 


Trim Moulding Storage (High Series Bronco 
Only) 


In order to protect the plastic trim mouldings from 
damage during storage, it is recommended they be 
placed inside the removed fiberglass roof. 


Tailgate Glass Care —Bronco 


When operating the vehicle in an extremely dusty 
environment, the tailgate glass should be cleaned 
periodically with Ultra Clear Spray Glass Cleaner 
E4AZ-19C507-A (ESR-M 14P5-A) or equivalent to 
prevent buildup of surface dust. This will ensure the 
best possible performance and the greatest number of 
years of trouble-free service. 
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REMOVAL AND INSTALLATION (Continued) 


Fiberglass Roof Removal and 
Installation — Bronco 


PN A 


[=== 


ROOF PANEL 
ASSEMBLY 
50200 


Uf 


FRONT OF VEHICLE 


153mm 
(6 INCHES) 
MINIMUM 


ROOF STORAGE 


WEATHERSTRIP 


SCREW AND WASHER 
| ASSEMBLY-N802867 
TIGHTEN TO 
9-14 N-m (7-10 FT-LB) 


LOCATE SUPPORTS 
APPROXIMATELY ONE 
FOOT INBOARD FROM THE 
END OF THE ROOF. 


NOTE: THE TAILGATE WINDOW MUST RE- 
MAIN FULL DOWN WHEN THE ROOF 
iS OFF THE VEHICLE TO PREVENT 
POSSIBLE WINDOW BREAKAGE. 


ROOF PANEL 
ASSEMBLY 
50200 


RUN 
ASSEMBLY 


SECTION A 


NUT 
N800925-S100 


LOCATING PIN (2) 


ONE EACH SIDE WASHER 


TIGHTEN TO 
ASSEMBLE NOO е: LQ 4.5-7 Nm ЭКИ 
TIGHTEN TO An ae, esce TIGHTEN TO 
9-14 Nem | 7-11 Nm 


(7-10 FT-LB) 


WEATHERSTRIP 


| ASSEMBLY 
ASSEMBLY 50200 Mis NUT SSEMBLY-502 
: MBLY-50200 
N803763-S36 | z BSSE 
SECTION C SECTION D 


r und » 
SECTION E 2> 


ASSEMBLY 
50200 NUT 
SECTION B N800925-S100 


SCREW AND | 


(5.1-8 FT-LB) | 
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— = 


SECTION B 


SECTION C 
ji Y 


WEATHERSTRIP 
ASSEMBLY 


ROOF PANEL 


SCREW AND WASHER 
ASSEMBLY-N80266-S2 


ROOF PANEL 
ASSEMBLY 
50200 


SECTION E 


N4277-2G 
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REMOVAL AND INSTALLATION (Continued) 


Exterior Mouldings 
Removal and Installation 


Before removing the exterior mouldings, determine the 
type of retainer used if it is necessary to remove ап 
interior trim panel. Super Cab models use conventional 
exterior mouldings except in the area of the cab 
extension. If a weld stud is distorted or broken off, it 
should be replaced with a drill point screw 
(379560-S 10 1). 


Exterior Ornamentation, Front Identification 
Plates —F-150 —F-350, F-Super Duty. and Bronco 


FUEL INJECTION 
IDENTIFICATION 
PLATE-9F768 


MODEL 


IDENTIFICATION 
PLATE VIEWS 


A, B, C ANDD 


STANDARD 
PRODUCTION 
IDENTIFICATION 
PLATE (F150-350) 
16702 


DIESEL 
IDENTIFICATION 
PLATE-16702 


STANDARD 
PRODUCTION 
IDENTIFICATION 
PLATE (BRONCO) 
16702 


N6074-2A 
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REMOVAL AND INSTALLATION (Continued) 


Exterior Ornamentation, Body Side Mouldings 
with Tu-Tone Paint Only —F-150 —F-350, Bronco 


FRONT FENDER 


FRONT 
FENDER ше nya 


16C122 BODY REAR CORNER 
ASSEMBLY-1527788 


DOOR MOLDING PERA 
ASSEMBLY 
ASSEMBLY 291454 
1520936 
REGULAR САВ - 8' BOX FOR REGULAR CAB AND SUPER САВ ALL REGULAR CABS - F-150 — 350 
DOOR MOLDING FRONT FENDER 
MOLDING 1520936 NAME PLATE 


4 
ASSEMBLY 16811 


16C122 ASSEMBLY 
291A34 
ILE | š 
=s MODEL 


IDENTIFICATION 
PLATE-16702 BRONCO 


DOOR MOLDING 


SUPER CAB - 6 3/4' BOX FOR REGULAR CAB AND SUPER CAB 
WY ASSEMBLY-1520936 


pll-A———— 


MOLOING 
ASSEMBLY BODY SIDE MOLDING 
16C122 BRONCO 1 ASSEMBLY-291A34 


FRONT FENDER 
NAME PLATE 
168114 


FRONT FENDER 
NAME PLATE 


MODEL 16B114 


IDENTIFICATION 
PLATE-16702 


VIEW B 


N5309-2D 
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REMOVAL AND INSTALLATION (Continued) 


Exterior Ornamentation, Wheel Lip and Body Side 
Moulding — F-150 —F-350 Shown, Bronco Similar 


MOULDING MOULDING 
ASSEMBLY ASSEMBLY 
29426 291C86 


' x || ! 
Mauer инин ү 
MOULDING 
MOULDING ASSEMBLY MOULDING 
ASSEMBLY 20780 27720 
16C054 


REGULAR CAB SHOWN | 
SUPER CAB AND BRONCO | TYPICAL N6085-1A 
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REMOVAL AND INSTALLATION (Continued) 


Exterior Ornamentation and Tailgate 
Mouldings — Bronco, F-150 — F-350 


FINISH PANEL 
42507 


TAILGATE OUTSIOE 
FINISH PANEL 
42507 


F150-350 STYLE SIDE 


N5310-2D 
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REMOVAL AND INSTALLATION (Continued) 


Exterior Side and Rear 
Mouldings — E-150 — E-350 and Club Wagon 


REAR CORNER LOWER 
PANEL MOULDING ASSEMBLY 
2229429 
: LOWER REAR BODY 
SIDE MOULDING ASSEMBLY 
Y— —— —— == 


сс == тш = eae 16291C86 
MOULDING RETAINER 
9929144 

mE. (2 REQ'D) 
FORD OVAL NUT 
c «Gu © “J PLATE ASSEMBLY N800488-S100 
m 9843156 
-— : 


Spey 
j NN 


FORO OVAL 


PLATE ASSEMBLY MOULDING SCREW 


ОЕТ ` N801775-S47 

IN 1121094 OPTIONAL 

RETAINER AND NUT "DIESEL” (16702) OR 
2221066 45271-536 "OVERDRIVE" (76056) 
(3 ВЕО'О) (3 REQ'D EACH) 


MOULDING 


ue 


MOULDING RETAINER 
2221066 


® 


MOULDING 
RETAINER-1121094 
AND ce 


N801775-S47 


MOULDING RETAINER 
9929144 


® 


N7405-2A 
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REMOVAL AND INSTALLATION (Continued) 


Rear Corner Moulding — Super Van 


A 
VIEW С 277A40 


01-08-14 Trim and Ornamentation—Exterior 


01-08-14 
REMOVAL AND INSTALLATION (Continued) 
Exterior Front Fender and Door 
Mouldings — E-150 — E-350 and Club Wagon 
ШЕК 
— T€ 


OGY Y 
| © б> б= суу A OX 
| 


STANDARD FRONT FENDER OPTIONAL FRONT FENDER 
AND DOOR MOULDING AND DOOR MOULDING 


М2905-2Е 
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REMOVAL AND INSTALLATION (Continued) 


Exterior Side Mouldings — E-150 — E-350 and 
Club Wagon 


N1676-2G 


Exterior Ornamentation — E-150 — E-350 and 
Club Wagon 


ln... VIEW E 0—30 


350) 


VIEW E 


NOTE: NAMEPLATES - NAMEPLATES 
RETAINED OVERDRIVE-16702 
WITH PRESSURE DIESEL-7G056 
SENSITIVE TAPE hN1677-23 
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REMOVAL AND INSTALLATION (Continued) 


GT Bar — Pickup Box Mounted — F-150— F-350 


The roll bar is painted gloss black and normal painting 
procedure can be used when a repair is required. 


Removal 


1. Remove nuts and bolts that secure GT bar to the 
front panel of the pickup box. 


2. From the underside of the vehicle, remove nuts 
that secure GT bar and braces to the floor of the 
pickup box. 


3. Lift and remove complete GT bar and brace 


assembly from vehicle. 

NOTE: When replacing any one section of the GT 
bar, it is only necessary to remove the attaching 
nuts and bolts that secure that particular section 
to the vehicle. 


Installation 
1. Position the GT bar and brace assembly to the 
vehicle and secure with nuts and bolts. 


2. Tighten all attaching nuts to 17-27 N-m (12-20 
ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


GT Bar-Pickup Box Mounted — F-150 — F-350 


BAR ASSEMBLY 


\ FA 9851868-AWA 


N 


BOLT 


PAD 
379690-S2 


98518N00 
NUT _ 4 Ыш 

34977-52 -- — © 

. S eeu u= ЫК 


BRACE ASSEMBLY 


9851876-7 
| —— — 
l — 
“157 ^" 
VIEW A VIEWS B & C 


BRONCO 


CROWN NUT 
RETAINER 

34164-540 ASSEMBLY 
98518-A-88-A 


NOLL BAR 56741.82 
ASSEMBLY 
9851868 
SEALER 
GRAY OR BLACK 
ESB-M4G32-A 


RETAINER 
ASSEMBLY ASSEMBLY 
RETAINER 5551896) 
ASSEMBLY 
98518A96-A 
SEALER 
ESB-M4G-32A 
VIE 


N2428-20 
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SECTION 01-09 Mirrors—lInside and Outside 


SUBJECT PAGE SUBJECT PAGE 

DESCRIPTION REMOVAL AND INSTALLATION 
Міггогв--іпвійе..................................................... 01-09-1 Inside Rearview Mirror ...........................................01-09-1 
Outside Rearview Mirror ........................................ 01-09-1 Outside Rearview Mirror ........................................ 01-09-2 
VEHICLE APPLICATION.............................................. 01-09- 1 


VEHICLE APPLICATION 


АП Vehicles 


DESCRIPTION 


Mirrors —Inside 


The inside mirror is a windshield mounted, hand set 
day / night mirror. 


Outside Rearview Mirror 


The outside mirrors are manually operated. Dual 
Western Low Mount Swing Away mirrors are available 
on all vehicles. Recreation Swing-Out Mirrors are also 
available. 


REMOVAL AND INSTALLATION 


Inside Rearview Mirror Installation 
Removal 1. Attach the mirror to the mounting bracket. 


; Tigh to 1-2 N-m (10-20 in-Ib). 
1. Loosen the mirror assembly-to-mounting bracket ighten the set screw m (10-20 in-Ib) 


set screw. 4 
Mounting Bracket 
Removal 


WINDSHIELD VINEE To remove the mirror mounting bracket and vinyl pad 
TIGHTEN TO | from the windshield, apply low heat from an electric 
| heat gun until the vinyl softens. Then peel the pad off 


%% the windshield and discard. 
Installation 


1. Make sure glass, bracket and Rear View Mirror 
Repair Kit D9AZ- 19554-CA (ESB-M2G 176-A) or 
equivalent are at least at room temperature 


MIRROR DAY/NIGHT MOUNTING (18.3-23.9°C or 65-75?F). 
ASSEMBLY LEVER BRACKET 


SET SCREW 


MIRROR 


. Locate and mark the mirror mounting bracket 
L1333-1G location on the outside surface of the windshield. 


.  Thoroughly clean bonding surfaces of glass and 
2. Remove the mirror assembly by sliding upward bracket to remove old adhesive. Use mild 
and away from the mounting bracket. abrasive cleanser on glass and fine sand paper 
on bracket to lightly roughen surface. Wipe clean 
with alcohol-moistened cloth. 
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REMOVAL AND INSTALLATION (Continued) 


Crush accelerator vial (from Rear View Mirror 
Repair Kit D9AZ-19554-CA or equivalent) and 


apply accelerator to bonding surface of bracket 


and windshield. Let dry three minutes. 


Apply two drops of adhesive from kit 
D9AZ-19554-CA or equivalent to the mounting 


surface of the bracket. Using a clean toothpick or 


wooden match, quickly spread the adhesive 


evenly over the mounting surface of the bracket. 


Quickly position the mounting bracket on the 
windshield. The 9.5mm (3/8 inch) circular 
depression in the bracket must be toward the 
bottom edge and toward the inside of the cab. 
Press the bracket against the windshield for 
approximately one minute. 


Allow the bond to set for five minutes. Then, 
remove any excess bonding material from the 
windshield with an alcohol-dampened cloth. 


Outside Rearview Mirror 
Conventional Type 


The conventional outside rearview mirror is mounted 
on the door. To remove the mirror, remove the 
attaching screws and lift off the mirror and gasket. 


SCREW 
N800959-S49 
2.7-4.5 М-т 
(24-40 IN-LB) 
) MIRROR 
: “А ( ASSEMBLY 
17682 
| GASKET 
17C723 


h AZZ 
466 
B А | DOOR 
К ASSEMBLY 


CONVENTIONAL OUTSIDE MIRROR 
F-150-350 
BRONCO 
(TYPICAL INSTALLATION) L2114-N 


Western Type — Swing-Away 


The western type outside rearview mirrors are 
mounted on both doors. The mirrors may be removed 
from the doors by removing the attaching screws. 
Broken mirror glass may be replaced on the mounting 
bracket using Silicone Rubber О6А7-19562-АА 
(ESB-M4G92-A and ESE-MAG 195-A) or equivalent 
and following the procedures listed below. 
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REMOVAL AND INSTALLATION (Continued) 


GASKET 


17C723 
Ec E 7 
/ 
SCREW | | 


N806345-S47 


Tp Ее. 
— 


UPPER 
RIV-NUTS 
On i т ONLY) 
ASSEMBLY EE 
17682 ul 
RIV-NUTS 
SCREWS N803763-S36 
N806345-S47 GASKET (F-150 — F-350) 


4-12 Nm 
(35-106 IN-LB) 


17724 (F-SUPER DUTY) 


GASKET 
176723 


REINFORCEMENT 
NUT OR RIV-NUT 


RIV-NUT 
N806523-S36 


SCREW (E-150-350 ONLY) 
$ 
М80635-547 N806345-S47 %; | 


VIEW B 
K4138-H 


CAUTION: The mirror glass must be installed with . Using Ford Silicone Rubber D6AZ-19562-AA 

the reflective coated side exposed to ensure (ESB-M4G92-A and ESE-M4G 195-A) or 
adequate performance. Touching the glass with equivalent, apply a 3.2mm (1/8 inch) by 25.4mm 
the point of a pencil will show a point-to-point - A E ee 
image on the bas dis surface only. (1/8 inch) diameter bead 101.6mm (4.00 inches) 
Break out and discard the larger fragments of the long across the two lower center mounting pads 
broken mirror glass. on the mirror head. 


Remove the smaller fragments from around the . Press the glass firmly into the case PRIMARY 
perimeter with a flat-bladed knife. SIDE OUT, and secure with a rubber band 


pressing a small pad of styrofoam against the 
center of the glass. The rubber band should 
remain in place for a minimum of 24 hours to 
retain the glass until the silastic is cured. 


If dust or dirt has accumulated inside the mirror 
base, wash it and allow it to dry thoroughly 
before proceeding. 
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REMOVAL AND INSTALLATION (Continued) 


Recreation Swing-Out Mirror 


The dual position Recreation mirror may be removed 
from the doors by removing the four retaining screws 
on E-150 — E-350, and five screws on F-150 — 
F-350, F-Super Duty and Bronco. 


"rn 


e. < i MIRROR 
Е ASSEMBLY 
SPACER 
BRACKET 
ASSEMBLY 
BRACKET 
ASSEMBLY 
17059 
RIVET NUT 
(4 REQ'D) 
SPACER 
17C723 BRACKET WASHER SCREW 
ASSEMBLY 17724 N806345-S47 
17016 (4 REQ'D) (4 REQ'D) 
= TIGHTEN TO 
4-8 N:m 
-L 
MIRROR (30 ETB) 
ASR AEE E 150/350 ECONOLINE 
23 RECREATION SWING-OUT 


RIVET NUT 
(5 REQ'D) 


BRACKET 
ASSEMBLY 
m 17059 


SCREW 
WASHER N806345-S47 
17724 (5 REQ'D) 
(5 REQ’D) F 150/350, BRONCO TIGHTEN TO 
AND F-SUPER DUTY 4-8 N-m 


LIGHT TRUCK (3-6 FT-LB) K11953-C 
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Seats—Front and Seat Back Latch 
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SECTION 01-10A Seats—Front and Seat Back Latch 


SUBJECT PAGE 
ADJUSTMENTS 
Captain's Chair.................................................... 01-10A-2 
Lateh BANG eec 01-10A-2 
DESCRIPTION 
ProñttiS8818 UA 01-10A-1 
Seat Back Latch................................................... 01-10A-1 
REMOVAL AND INSTALLATION | 
Bench Seat Latch .............................................. 01-10A-14 
Bench Seat Latch............................................... 01-10A-15 
Front Bench Seats............................................... 01-10A-3 
Front Bucket Seat Back Latch............................ 01-10A-16 
Front Bucket Seats.............................................. 01-10A-4 
Front Captain's Chairs — E-150 — E-350 and 
Club Wagon — Driver and Passenger Seats 
With Fixed Support or Swivel Pedestal.............. 01-10A-6 
Front Captain’s Chairs —F-150—F-350 Super 
Cab and Bronco — Driver's Seat (LH)................. 01-10A-5 
Front Captain's Chairs —F-150 —F-350 Super 
Cab and Bronco — Passenger Seats ................. 01-10A-6 
Front Seat Back Adjuster (Recliner) ..................... 01-10A-9 
Front Seat Back Latch....................................... 01-10A-16 
Front Seat Support —E-150 — E-350.................. 01-10A-11 


VEHICLE APPLICATION 


All E-150—E-350, F- 150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


SUBJECT 


REMOVAL AND INSTALLATION (Cont'd.) 
Front Seat Support — Fixed Support with 
Swivel Редевіді.............................................. 01-10А-11 
Front Seat Support — Seat Back Adjuster 
(Recliner) Captain's Chair — Driver and 


PAGE 


Passenger Е-150--Е-350............................... 01-10A-12 
Front Seat Tracks—Bench 
Seat —F-150 — F-350 and Bronco ..................-. 01-10A-7 


Front Seat Tracks — Bucket 

Seat —F-150 — F-350 Super Cab and 

Bronco — Driver and Passenger........................ О1-10А-8 
Front Seat Tracks — Bucket 

Seats — E-150 — E-350 Driver and 

"LII erp lgmepes Dm 01-10A-7 
Front Seat Tracks — Captain's Chairs 

E-150—E-350 and Club Wagon, Driver and 

Passenger Seat —Fixed Support and Swivel 


Pedësta|uu аннан сео д асо ары 01-10A-9 

E +: ce CERE 01-10A-16 
SPECIFICATIONS................................ T 01-10A-17 
VEHICLE АРРИСАТІОМ........................................... 01-10A-1 


DESCRIPTION 


Front Seats 


The captain's chair on £-Series and Club Wagon 
mounts on a swivel pedestal attached to the vehicle 
floor. The bench seat on F-Series and Bronco mounts 
on two seat tracks attached to the vehicle floor. 


Seat Back Latch 


All folding seats (except Bronco passenger seat on 
vehicles with bucket seats) have a latch designed to 
hold the seat back in the normal position. The Bronco 
bucket seat back does not fold forward on the 
passenger side. For rear seat passenger entry and 
exit and to gain access to the storage compartment 
(F-150—F-350 Super Cab, F-350 Crew Cab and 
Bronco with full bench seat), a handle on the side of 
the seat back releases the seat latch. 


The bucket seats on E-Series, F-Series and Bronco 
mount on two seat tracks. The seat tracks mount on a 
fixed pedestal (E- 150—E-350) or to the vehicle floor 
(F-150—F-350 and Bronco). 


If the seat back will not latch in position or the latch 
mechanism will not unlock, it may be necessary to 
remove the side shield and/or remove the seat back 
trim cover far enough to inspect the latch mechanism. 
Then, replace any parts to put the latch system in 
proper working order. 
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ADJUSTMENTS 


Captain's Chair | 

The captain's chair on Econolines can be adjusted for 
either forward facing or rearward facing. However, the 
chair is intended to be locked in the forward facing 
direction when the vehicle is in motion. 


To rotate the seat, actuate the handle rearward to 
unlatch the seat and rotate. The seat automatically 
latches in either the forward or rearward facing 
positions. The seat may be more firmly locked in the 
latch position against slight movements by sliding the 
lock handle forward. 


The bench and bucket seat adjustment lever is located 
at the LH front of the seat cushion. Pulling the lever to 
the left releases the lock mechanism, permitting fore 
and aft seat adjustment. Releasing the lever will lock 
the seat in the new position. 
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Latch Band 
Captain's Chair 


Captain's chairs exhibiting side-to-side movement 
while latched in the forward facing position may be 
serviced by adjusting latch band as follows: 


Rotate the swivel pedestal (Lear Siegler design) 
as follows: 


ө Driver's seat - adjust the outboard armrest to 
the down position. 


e Passenger seat - adjust the outboard armrest 
to the up position. 


e Adjust the seat back to the full upright position. 
ө Adiust the seat tracks to the mid position. 


e Slide the swivel pedestal’s actuator lever 
rearward. Rotate the seat and pedestal 
sufficiently to ensure that the latch pawl will not 
engage the pedestal tube slot when the 
actuator lever is released. Then, release the 
lever. 


Tighten the latch band adjusting bolt until all play 
is removed from support-to-pedestal mount. A 
good indicator is that the latch pawl will not 
engage in the slot in the tube when the swivel 
pedestal is rotated to the forward facing position. 


PEDESTAL SHOWN ROTATED TO ENSURE 
THAT THE LATCH PAWL WILL NOT ENGAGE 
IN THE SLOT IN THE PEDESTAL'S TUBE 


LATCH BAND 
ADJUSTING BOLT 


SLOT IN 
PEDESTAL'S TUBE 


eL Ata dS = 
4 167 + ‘hh 
683 ЖКУ ⁄ 


— 


SWIVEL 
ACTUATOR 
LEVER 


LATCH PAWL 


R6115-A 


Rotate the seat and pedestal assembly to the 
forward facing position, ensuring that the latch 
pawl aligns with the slot in the tube. 


Slowly loosen the latch band adjusting bolt until 
the latch pawl ‘‘snaps’’ into the slot in the tube. 
Check support-to-pedestal mount to ensure that 
no play is present. 
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ADJUSTMENTS (Continued) 


5. Actuate the swivel pedestal's release lever and . LATCH-PAWL SHOWN FULLY 


ENGAGED IN THE SLOT IN THE 
rotate the seat and pedestal assembly. Then, PEDESTAL'S TUBE 


release the actuator lever and rotate the seat and 
pedestal assembly to the forward facing position. 
The latch pawl should “snap” into the slot. Check 
the latch рамі for full engagement in the slot. 
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R6116-A 


REMOVAL AND INSTALLATION 


CAUTION: Use care when handling seat and track 
assembly. Dropping assembly or sitting on seat 
when not secured in vehicle could result in 
damaged components. 


Front Bench Seats Installation 


-150 — F-350 F- Dutv Chassi d 1. Apply Caulking Cord D6AZ-19560-A 
p SS Nes e Шарап (ESB-M4G32-A) or equivalent around seat track 


assembly attaching bolt locations on floorpan. 


Removal 

1. Remove the seat track-to-floorpan retaining 
screws (two on each side) and lift the seat and 
track assembly out of the vehicle. 


Position the seat and track assembly in the 
vehicle and secure it to the floorpan with the 
retaining screws. Tighten the screws to 25-44 
N-m (19-32 ft-Ib). 


Install the seat track bolt plastic cover using the 
attachment screw. 
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REMOVAL AND INSTALLATION (Continued) 
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Front Bucket Seats Installation 


E-150— E-350— Driver and Passenger 1. Position seat and track assembly on support 
assembly. 


Removal 
1. Removenut and washer assemblies securing 2. Install nut and washer assemblies securing seat 


and seat track to support assembly. Tighten nuts 
E өш track assembly to support assembly to 10-23 N.m (8-17 ft-Ib). 


Apply Caulking Cord D6AZ-19560-A 
(ESB-M4G32-A) or equivalent around support 
Remove four support-to-floorpan retaining bolts assembly attaching bolt locations on floorpan. 
and washers (two on each side) and lift the 
support assembly out of the vehicle. 


Remove seat and track assembly from vehicle. 


Position the support assembly in the vehicle and 
secure it to the floorpan with the retaining bolts 
and washers. Tighten the support 
assembly-to-floorpan screws to 6 1-81 N-m 
(45-59 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


ASSEMBLY SCREW AND WASHER disci SCREW 
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Front Captain’s Chairs—F-150—F-350 Super 
Cab and Bronco—Driver’s Seat (LH) 


Removal 
1. Remove and retain four seat track-to-floor bolts. 


2. Remove the seat and seat track assembly from 
vehicle. 


installation 


1. Apply Caulking Cord D6AZ-19560-A 
(ESB-M4G32-A) or equivalent around attaching 
screw locations on floorpan. 


2. Position the seat and seat track assembly in the 
vehicle. 


3. Install four boits securing seat tracks-to-floor. 
Tighten bolts to 25-44 N.m (18.5-32.4 ft-lb). 


TRACK ASSEMBLY 


- 
-———^ 
- 


SEALER 
FRONT SEAT TRACK 
SUPPORT ASSEMBLY 


61738 
R6118-A 
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CAPTAIN'S CHAIRS ARE TYPICAL R6119-A 
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REMOVAL AND INSTALLATION (Continued) 


Front Captain's Chairs —F-150—F-350 Super 
Cab and Bronco — Passenger Seats 


Removal 


1. Remove support assembly-to-floor bolts and lift 
the seat and track assembly from vehicle. 


Front Captain's Chairs —E-150—E-350 and 
Club Wagon —Driver and Passenger Seats 
With Fixed Support or Swivel Pedestal 


Removal 


1. Remove the four nut and washer assemblies (two 
each side) securing seat and seat track to fixed 
support or swivel pedestal. 


2. Remove seat and track assembly from vehicle. 


On vehicles with fixed support, remove four bolt 
and washer assemblies retaining support to 
vehicle floor. Remove fixed support from vehicle. 


4. On vehicles with swivel pedestal, remove three 
screws retaining trim cover to pedestal and 
remove cover, and remove four bolt and washer 
assemblies retaining swivel pedestal to vehicle 
floor. Remove swivel pedestal from vehicle. 


NUT AND WASHER 
ASSEMBLY -376838-S2 
TIGHTEN TO 

10-22 М-т 

(8-16 FT-LB) 


FRONT SEATS SHOWN 
SECOND ROW SEAT TYPICAL 


Installation 


1. Apply Caulking Cord D6AZ-19560-A 
(ESB-M4G32-A) or equivalent under the seat 
track assembly. 


Position seat and track assembly on the floor and 
secure bolts. Apply sealer around support 
assembly attaching bolt locations on floorpan. 
Tighten bolts to 25-44 N-m (19-32 ft-Ib). 


Installation 


1. Apply Caulking Cord D6AZ-19560-A 
(ESB-M4G32-A) or equivalent around fixed 
support or swivel pedestal attaching bolt location 
on floorpan. 


2. To install fixed support, position support on 
floorpan and install four bolt and washer 
assemblies. Tighten to 6 1-81 N-m (45-59 ft-Ib). 


3. Toinstall swivel pedestal, position pedestal on 
floorpan, lift up trim cover and install four bolt and 
washer assemblies. Tighten to 6 1-81 Nem (45-59 
ft-Ib). 


4. Installtrim cover on base of pedestal and install 
three retaining screws. 


5. Install seat and seat track assembly on fixed 
support or swivel pedestal. 


6. Install four nut and washer assemblies. Tighten to 
10-22 N-m (8-16 ft-Ib). 


SWIVEL 
PEDESTAL 
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REMOVAL AND INSTALLATION (Continued) 


Front Seat Tracks — Bench 5. ІНһе seat is being replaced, proceed to Step 1 of 
Seat —F-150—F-350 and Bronco Installation. 


CAUTION: Use care when handling seat and track 


assembly. Dropping assembly or sitting on seat erate . ; 
when not secured in vehicle may result in 1. Lubricate the seat track assemblies using Ford 


3 p (ESR-M1C159-A) or equivalent. Assemble the 
seat tracks to the cushion assembly. Install the 


Removal | | track-to-cushion screws and tighten to 17-27 N-m 
1. Remove the bench seat as outlined. (13-19 ft-Ib). | 
2. Disconnect the small tension spring from the LH 2. Connect the tie rod to the latch on each seat 
seat track and the tie rod. track. 
3. Disconnect the seat track latch tie rod from the 3. Connect the small tension spring to the LH seat 
latches on the seat tracks. track and the tie rod. 
4. Remove the seat track-to-seat cushion screws 4. Install seat and track assembly into the vehicle as 
and remove the tracks from the cushion. outlined. 
/ 
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LATCH ROD SCREW 
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TIGHTEN TO LATCH SPRING 
(13-19 FT-LB) а 
TRACK EA 
ASSEMBLY Ree E 
R6120-A 
Front Seat Tracks — Bucket . If only the seat is being replaced, proceed to Step 
Seats—E-150—E-350 Driver and Passenger 1 of Installation. If only the track is being | 
replaced, remove the plastic handle and retainer 
Removal from the handle lever. Remove the small spring 
This procedure applies to both front seats. from latch side track. Transfer all these parts to 
1. Remove four seat track-to-support nuts and the replacement track. 
washers and lift the seat and track assembly І 
from its support as outlined. Installation 
1. Position the track assembly to the seat and 
2. Remove the track-to-seat screws and separate secure it with the attaching screws. Tighten 


the seat from the track. screws to 10-22 N-m (8-16 ft-Ib). 


Position the seat and track assembly on the 
support assembly and secure it with the attaching 
nuts and washers as outlined. 
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REMOVAL AND INSTALLATION (Continued) 
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Front Seat Tracks — Bucket 

Seat —F-150—F-350 Super Cab and 
Bronco—Driver and Passenger 
Removal 


1. Remove four seat track-to-floor bolts and lift the 
seat and track assembly from the vehicle as 
outlined. 


Remove track-to-seat screws, adjuster rod and 
separate seat from track. 


Seats—Front and Seat Back Latch 
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! 


SUPPORT 
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VIEW A 
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Installation 


1. Position the track assembly and adjuster rod to 
the seat and secure with attaching screws. 
Tighten screws to 17-27 Nem (13-19 ft-lb). 


Apply Caulking Cord D6AZ- 19560-A 
(ESB-M4G32-A) or equivalent around the seat 
track attaching bolt locations on floorpan. Install 
seat and track assembly into the vehicle as 
outlined. 
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REMOVAL AND INSTALLATION (Continued) 
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FRONT 


ADJUSTER ROD SEAT 
17C72 ASSEMBLY 


FRONT SEAT 
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SUPPORT 
ASSEMBLY 
62506 


PASSENGER SIDE SHOWN 


DRIVER'S SIDE TYPICAL 


Front Seat Tracks —Captain's Chairs 
E-150—E-350 and Club Wagon, Driver and 
Passenger Seat —Fixed Support and Swivel 
Pedestal 
Removal 
Remove the seat and track assembly from its 
support as outlined. 


Remove the four track-to-seat screws and 
separate the seat from the track. 


If only the seat is being replaced, proceed to Step 


1 of Installation. if only the track is being 
replaced, remove the plastic handle and retainer 
from the lever. Remove the latch spring from the 
latch side track. Transfer all these parts to the 
replacement track. 


Installation 


1. Position the track assembly to the seat and 
secure with the four attaching screws. Tighten 
screws to 10-22 N-m (8-16 ft-Ib). 


Position seat and track assembly on the support 
and secure it with four attaching nuts and 
washers as outlined. Tighten nuts to 10-22 Nem 
(8-16 ft-Ib). 


ROD 
ASSEMBLY 


FRONT SEAT FRONT SEAT 
TRACK ASSEMBLY TRACK ASSEMBLY 
RH LH 
R6123-A 


Front Seat Back Adjuster (Recliner) 
E-150 — E-350 Driver and Passenger Seat 
Removal 

1. Remove seat and track assembly as outlined. 


2. Remove four bolts retaining the seat tracks to the 
seat assembly. Then, remove the seat tracks. 
Remove two bolts retaining the seat spacer to the 
cushion frame, if so equipped. 


Remove the seat back recliner actuator handle 
and bezel. 
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REMOVAL AND INSTALLATION (Continued) 


Remove the seat cushion trim cover hog rings 
and roll back the trim cover as required to gain 
access to the seat back adjuster. 


Carefully peel the seat cushion pad away from 
the cushion frame. 


Temporarily install the seat back adjuster 
actuator handle. Then, operate the seat back 
actuator handle, allowing the seat back to fold 
forward of its normal upright position. 


NOTE: If the seat back does not fold forward of 
its normal upright position when the seat back 
adjuster actuator handle is operated, trigger the 
seat back adjuster mechanism. 


WARNING: TO PREVENT INJURY TO THE 
TECHNICIAN, BEFORE REMOVING THE SEAT 
BACK AND ADJUSTER ASSEMBLY FROM 
THE SEAT CUSHION ASSEMBLY, THE SEAT 
BACK MUST BE FULLY FORWARD OF ITS 
NORMAL UPRIGHT POSITION. 


Remove clip retaining the seat back to the seat 
cushion frame at the seat back pivot. 


Remove bolts retaining the seat back adjuster to 
the seat cushion frame. Then, to prevent damage 
to the cushion trim cover, carefully remove the 
seat back and adjuster assembly from the seat 
cushion. Place the seat back on a clean surface. 


Seats —Front and Seat Back Latch 


9. 


01-10A-10 


Remove the recliner actuator handle. 


Installation 


1. 


Install the seat back and adjuster assembly to the 
seat cushion frame attaching bolts. Tighten the 
bolts to 38-51 N-m (29-37 ft-Ib). 


Install the seat back pivot pin. 
Reposition and secure the cushion trim cover. 


Install the seat spacer to the seat cushion frame 
using the two previously removed attaching bolts, 
if so equipped. Tighten the bolts to 16-27 N-m 
(12-19 ft-Ib). 


Install the seat back adjuster bezel and actuator 
handle. 


Install the support assembly to the seat spacers 
using the four previously removed bolts. Tighten 
the bolts to 16-27 N-m (12-19 ft-lb). 


Install the seat tracks to the seat cushion. Tighten 
the bolts to 10-22 N-m (8-16 ft-Ib). 


Install the seat and track assembly as outlined. 
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REMOVAL AND INSTALLATION (Continued) 


INSERT A SCREW DRIVER BETWEEN THE SEAT 
BACK ADJUSTER PLATES BUT UNDERNEATH 

THE HOOKEO END OF THE SPRING AND AGAINST 
THE PAWL. NEXT, REST THE SCREWORIVER 
AGAINST THE EOGE OF THE ADJUSTER PLATE 
FOLLOWED BY APPLYING DOWNWARD PRESSURE 
RELEASING THE MECHANISM. 


NOTE: USE CARE NOT TO DAMAGE THE SPRING. 


SEAT BACK 
(REFERENCE) 


PAWL 


ADJUSTER SPRING 
(REFERENCE) 


EDGE OF 
ADJUSTER 
PLATE 


MAIN VIEW 


Front Seat Support —E-150—E-350 

Removal 

1. Remove the seat belt assembly. Refer to Section 
01-20, Seat and Shoulder Belts. 


Remove the four bolts and washers retaining the 
seat and support assembly to the floorpan. 


Installation 


1. Install the seat and support assembly in the 
vehicle. Tighten the attaching bolts to 67-81 N-m 
(50-59 ft-Ib). 


Install the seat belts. Tighten the bolts as outlined 
in Section O 1-20, Seat and Shoulder Belts. 
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SEAT BACK SHOWN IN 
FULL FORWARD 
POSITION. NO FURTHER 
ACTION REQUIREO 
PRIOR TO REMOVAL OF 
THE SEAT BACK ANO 
ADJUSTER ASSEMBLY 
FROM THE SEAT CUSHION 


TEETH DISENGAGED 
ANO RESTING AGAINST 
FLAT SURFACE 


SEAT BACK SHOWN IN 
NORMAL UPRIGHT 
POSITION. REFER TO 
MAIN VIEW FOR 
PROCEDURE TO TRIGGER 
MECHANISM BEFORE 
REMOVING THE SEAT 
BACK AND ADJUSTER 
ASSEMBLY FROM THE 
SEAT CUSHION. 


FLAT SURFACE 


TEETH ENGAGED 


R2984-28 


Front Seat Support—Fixed Support with 
Swivel Pedestal 
E-150 —E-350 — Driver and Passenger Seat 
Removal 
Hemove three screws securing trim cover to the 
base (Swivel Pedestal only). Lift trim cover. 


Remove four base-to-floorpan bolt and washer 
assemblies. 


Lift the support (pedestal) assembly out of the 
vehicle. 


Installation 


1. Position the support (pedestal) assembly on the 
floor. 


Apply sealer under the base, over the holes, and 
install four bolts and washer assemblies. Tighten 
the bolts to 62-81 N-m (46-59 ft-Ib). 


Position the trim cover in place and secure it with 
three screws (Swivel Pedestal only). 
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REMOVAL AND INSTALLATION (Continued) 


FRONT 
SEAT TRACK 
SUPPORT SCREW 
ASSEMBLY 387871-S100 


1739 (STD) OR TIGHTEN TO 
ота 62-81 N-m 
(РВЕМ) (45-59 FT-LB) 

WASHER 
382552-S100 


ч}, 


CAPTAIN'S CHAIR AND 
SWIVEL PEDESTAL 
ASSEMBLY (DRIVER'S 
SEAT SHOWN) 


ACTUATOR 
LEVER 


SEALER 
TO FRONT OF VEHICLE 
FRONT SEAT TRACK 
SWIVEL PEDESTAL ASSEMBLY SUPPORT ASSEMBLY 
(LEAR SIEGLER DESIGN) 61738 
; R6124-A 


Carefully peel back the inboard armrest trim 
cover until the armrest-to-seat back attaching 
bolt is exposed. Remove the bolt and place the 
armrest on a clean protected surface. 


Front Seat Support— Seat Back Adjuster 
(Recliner) Captain's Chair —Driver and 
Passenger E-150—E-350 

Removal 


1. Remove the seat assembly from the vehicle as 
outlined. 


Remove the recliner actuator handle and bezel 
from the seat cushion. 


Remove the clip retaining the seat back to the 


Remove the seat support / seat tracks from the seat cushion frame at the outboard pivot. 


seat as outlined. 
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REMOVAL AND INSTALLATION (Continued) 


SEAT BACK 

ASSEMBLY 
ARM REST 
ASSEMBLY 


WASHER 
BOLT 


CUSHION 

ASSEMBLY | BOLT 
16-27 Num 
(12-19 FT-LB) 


ADJUSTER 
ASSEMBLY 


Y — COVER 


BOLT 


`Q <— 38- 1 N-m 
(29-37 FT-LB) 


чә ————— SCREW 


SUPPORT pa SEAT BACK ATTACHMENT 


TO CUSHION - RH SIDE 
ASSEMBLY VIEW A 


6. Remove the hog rings along the bottom of the 
seat back trim cover. 


HOG RINGS 


VIEW A 


R3062-1A 


7. Carefully peel up the seat back trim cover until 
the two bolts retaining the seat back to the 
recliner are exposed. 


RECLINER 
ASSEMBLY 
TO SEAT BACK 
ATTACHING 
BOLTS 


R3063-1B 


Temporarily install the seat back recliner actuator 
handle. Then, operate the seat back actuator 
handle, allowing the seat back to fold forward of 
its normal upright position. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: In the event the seat back does not fold 


forward of its normal upright position when the КОМ = 

seat back adjuster actuator handle is operated, | (PEELED UP) 

trigger the seat back adjuster mechanism. 

WARNING: TO PREVENT INJURY TO THE | БЕСЕН 
TECHNICIAN, BEFORE REMOVING THE SEAT ы fn ASSEMBLY 
BACK ASSEMBLY FROM THE SEAT CUSHION ` 7 4 | 


ASSEMBLY, THE SEAT BACK MUST BE 
FULLY FORWARD OF ITS NORMAL UPRIGHT 
POSITION. 


9. Remove the clip retaining the seat back to the 
seat cushion frame at the inboard seat back | 
pivot. SEAT CUSHION PAD 


10. After removing the two bolts retaining the seat COVER FRONT SEAT 
` Я RECLINER ADJUSTER TO AC 
back to the recliner assembly, lift the seat back CUSHION FRAME ATTACHING “ОҚ ADJUSTER 


BOLTS AND WASHERS 


off of the seat cushion and place it on a clean, 
protected surface. 


11. Remove the hog rings and cushion trim cover as 


required to gain access to the three bolts Installation 
retaining the recliner assembly to the seat . Install the recliner assembly-to-the seat cushion 
cushion frame. frame. 

12. Remove the three recliner assembly-to-seat . Install the three recliner assembly-to-seat cushion 
cushion frame attaching bolts. frame attaching bolts. 


13. Remove recliner assembly. . Install the cushion trim cover to the seat cushion 
frame using new hog rings. 


Position the seat back on the recliner assembly 
and install the retaining bolts. 


Install the seat back to seat cushion frame using 
retaining clip on inboard seat back pivot. 


Move the seat back to the upright position. 


Install the seat back trim cover using new hog 
rings. 


Install the seat back-to-seat cushion frame 
outboard pivot retaining clip. 


Install the recliner actuator handle and bezel on 
the seat cushion. 


ASSEMBLY 


. Position the inboard armrest and install the 
retaining bolt. Install the armrest cover. 


TOUS IA . Install the seat support / seat tracks as outlined. 


12. Install the seat assembly as outlined. 


Bench Seat Latch 
F-150—F-350 
Removal 


1. Remove attaching screws and trim cover from 
lower side of seat back (both sides). 


2. Remove two bolts attaching latch to seat back. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Install two attaching bolts. Ensure that springs 
(one each side) rest against the bottom of the 
seat back and are hooked over the pawls on 
each end of the latch. Tighten upper boit to 25-37 
N-m (18-28 ft-lb) and the lower bolt to 25-34 Nem 
(18-32 ft-Ib). 


2. Install trim cover using cover attaching screw. 


BOLT-388887-S2 
TIGHTEN TO 
25-37 N-m 

(18-28 FT-LB) 


CUSHION 
ASSEMBLY 


SPACER 
386369-S 


SUPPORT 
617С04 


CUSHION 
ASSEMBLY 


BACK 
ASSEMBLY 


WASHER 
385208-S100 


(18-32 FT-LB) 


Seats — Front and Seat Back Latch 


Bench Seat Latch | 
Bronco and F-150—F-350 Super Cab 
Removal 


1. 


Remove attaching screws and cover from lower 
side of seat back. 


Remove bolt and washer attaching seat back to 
cushion and remove back from vehicle. 


Untrim back to gain access to latch mechanism. 
Refer to the seat trim part of this section. 


To remove the rod assembly connecting the 
unlatching lever to the latch pawl, remove two 
screws and bundling strap. Unhook rod from lever 
and pawil. 


To remove the latch pawl, disconnect the rod 
from the pawl. Cut and remove the pawl pivot ріп 
and disconnect spring from seat back frame. 


installation 


1. 


To install latch pawl, insert a new pivot pin 
through holes in seat back and pawl. Flatten end 
of pin to retain it in the seat frame and hook end of 
spring onto seat frame. Insert end of latch rod 
through hole іп рамі. 


To install the latch rod, push attachment screws 
through holes in attaching tabs on rod and install 
to seat frame. Insert ends of rod into proper holes 
in the lever and pawl. 


Install untrimmed seat back frame to cushion and 
adjust gap between pawl and striker by rotating 
center portion of the rod assembly. The gap 
between the pawl and striker must be 
1.27-1.77mm (0.05-0.07 inch). Remove seat 
frame from cushion and retrim. 


Install trimmed seat back to cushion by inserting 
attaching bolt through hole at end of the arm 
sticking out of the trimmed back. Slide washer 
over the end of the bolt, slide back onto inboard 
pivot pin and drive attachment bolt. Tighten bolt to 
25-43 N-m (18-32 ft-Ib). Check gap and adjust if 
necessary. 
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REMOVAL AND INSTALLATION (Continued) 


5. Position trim cover and install two screws. . Remove the upper two screws securing latch to 
seat back frame. 


Remove the two lower screws securing latch to 
lower seat assembly. 


MONI SEAT i . Removelatch assembly. 


BUMPER ScREW ER WT Installation 


56902-S2 : | Position latch assembly on lower seat assembly. 
EU HT E | . Install the lower two screws and tighten to 44-60 
ДІ 


Position latch to upper seat back and install two 


i» VIEW А и | screws. Tighten to 19-27 N-m (14-19 ft-lb). 


N B N-m (32-44 ft-Ib). 
801081-S2 


A v ti 


Ж E REQ'D) . Install seat back pad assembly. 
Ж . COVER SCREW SEAT BACK 
61634 М802381 FRAME 


FRONT 23-32 N-m 1361018 (RH) 
BOLT385329-S2 SEAT BACK | (17-24 FT-LB) — 9861019 (LH) 


17-24 N-m 
WASHER (12:18 FT-LB) 
385208-52 FRONT SEAT 
STRIKER N805885 
FRONT SEAT 

CUSHION ee 
THE CABLE ASSEMBLY IS TO BE ADJUSTED, 
IF REQUIRED, TO PRODUCE THE 2.5mm 
(0.10 INCH) MAX. GAP BETWEEN THE 


FRONT SEAT BACK LATCH PAWL AND THE VIEW A 
FRONT SEAT BACK LATCH STRIKER. 


R1903-1G 


Striker 
Removal 


Dump seat back forward. 
SEAT BACK 


Untrim rear corner of seat cushion. cot SEAT BACK PAD ASSEMBLY 


| | 1064810 
Remove two attaching bolts and striker from seat м804850-62 LATCH ASSEMBLY 
44-60 N:m 9862648 


cushion. 
(32-44 F-LB) BUCKET SEAT — BRONCO 


Installation 
1. Install two attaching bolts and tighten to 17-27 
N-m (12-20 ft-Ib). 
Retrim rear corner of seat cushion. Front Seat Back Latch 


Adjust gap between pawl and striker by reaching Bronco and F-150 — F-350 
up inside trimmed back and rotating latch rod Removal 


p m until gap is 1.27-1.77mm (0.05-0.07 1. Remove two screws securing cover to latch 


assembly. Pull cover free from seat assembly at 
opposite end. 
. Remove two bolts securing latch assembly to 
Front Bucket Seat Back Latch seat and remove latch. 


Bronco : 
installation 


Removal 1. Position latch assembly on seat and install two 
1. Remove seat back pad assembly. bolts. Tighten securely. 
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REMOVAL AND INSTALLATION (Continued) 


2. Place cover in position and install two screws RIGHT HAND SIDE SHOWN 
securely. | LEFT HAND SIDE TYPICAL 


LATCH 
ASSEMBLY 


SEAT TRACK 
SHIELO 
SEAT 13617D004 


ASSEMBLY 


SPECIFICATIONS 


SEAT TRACK — MANUAL — TORQUE N«m (FT-LB) 


ЕСЕ Seat Track-to-Cushion Seat Track-to-Floor Pan or Support Support-to-Floor 


зев | Bucket | Сарате | Bench | Bucket | Сарате | Bucket | 
10-22 (8-16) | 10-22 (8-16) | - | 10-22(8-16) | 61-81 (45-59) | 61-81 (45-59) 
F-Seres & Bronco | 17-27 (1319) | 17-27 (13-19) | 25-44 (19-32) | 25-44 (19-32) | 25-44 (19-32) | 61-81 (45-59) | — — 
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SECTION 01-10B Seats—Rear and Seat Back Latch 
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Rear Bench Seat.................................................. 01-10B-5 VEHICLE APPLICATION............................................ 01-10B-1 
VEHICLE APPLICATION 


All E-150—E-350, F- 150—-F-350 Super Cab and Crew 
Cab, and Bronco Vehicles 


DESCRIPTION 


Conventional Rear Seats 


On E-Series, the 3-Passenger Quick Release Rear 
Seat is held to the floor by the engagement of the rear 


retainer with the rear striker and the engagement of a 
latch rod hook with the front striker. The Quick 
Release facilitates removal of the rear seat. 


Folding Rear Seats 
Super Cab 


Super Cab models have optional folding side-mounted 
rear seats which are designed to fold upward against 
the side of the cab for storage. A forward-facing 
folding rear seat which converts to a load floor is 
optional with F-150 and F-350 Super Cab models. The 
back of the seat is held in an upright position by a latch 
mounted on the inside rear of the cab. The bottom of 
the seat pivots to lie flat against supporting bumpers. 


Bronco 


The Bronco has an optional fold-down rear seat. A 
seat back latch on the lower RH side of the rear seat is 
lifted to unlock the seat back. The seat back is folded 
to the cushion. A cushion latch located at the center 
rear of the cushion is lifted to unlock the cushion from 
the floor-mounted striker. The cushion folds forward to 
provide a flat storage area. 


E-150—E-350 
E-150 through E-350 models have an optional rear 


seat / bed. A latch is provided to convert the seat to a 
bed. 


Seat Back Latch 


All folding seats have a latch designed to hold the seat 
back in the normal position. 


The rear seats can be folded down in order to gain 
access to the storage compartment (F-Series and 
Bronco). 


If the seat back will not latch in position or the latch 
mechanism will not unlock, it may be necessary to 
remove the side shield and/or remove the seat back 
trim cover far enough to inspect the latch mechanism. 
Then, replace any parts to put the latch system in 
proper working order. 
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ADJUSTMENTS 


Seat/Bed Tie Rod 

E-150—E-350 

If the seat /bed latch fails to release, turn the adjusting 
turnbuckle clockwise to shorten the rod travel. If the 
seat fails to lock in the bed position, turn the adjusting 
turnbuckle counterclockwise to lengthen the rod 
travel. | | 


Seat/Bed Center Latch 
E-150—E-350 


If the seat /bed center latch does not return to the 
locked position after operation of seat/bed, move 
latch adjusting spring toward the center of the 
seat / bed. 


Seat/Bed Operation Tighten attaching nuts. Check operation effort. Tighten 
E-150—E-350 upper seat back attachment to 11-21 N-m (8-16 ft-Ib). 


If the seat /bed operation becomes difficult, loosen 
four cushion attaching bolts and allow seat / bed to 
shift. | | 
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ADJUSTMENTS (Continued) 


BOLT TIGHTEN TO 
61-81 N-m (45-60 FT-LBS) 


REAR SEAT CUSHION 
ASSEMBLY -600A90 


REAR SEAT CUSHION 
ASSEMBLY —600A90 


NUT TIGHTEN TO 
14-20 N-m (10-15 FT-LBS) 


VIEW W 


VIEW Z 


ATTACH SPRING 
TO PIVOT ARM 


WASHER 


“WING NUT TIGHTEN 2 PLACES AT 
TO 2.26-3.3 N-m М ASSEMBLY 
(20-30 IN-L8S) оме аан NUT TIGHTEN TO 
14-20 N.m (10-15 FT-LBS) 


VIEW X 


BOLT TIGHTEN TO 


61-81 М-т (45-60 FT-LBS) NYLON WASHER 


NUT TIGHTEN TO 
11-21 N-m (8-16 FT-LBS) WASHER 
WASHER 
BOLT 
- "C ` 1 
Сс 


SEAT CUSHION NC с” 
ASSEMBLY —600A90 | 


ATTACH LATCH 
WIRE TO LATCH 


WASHER 


NUT TIGHTEN TO 
11-21 N:m (8-16 FT-LBS) 


REAR SEAT CUSHION 
ASSEMBLY —600A90 


FRAME ASSEMBLY 
613A14 


| 
WASHER NYLON Y 
WASHER Ed 


VIEW Z 


FLOOR PAN 


WASHER 


R2981-2A 


01-10B-4 
REMOVAL AND INSTALLATION 


Quick Release Rear Seat — 3-Passenger 
E-150—E-350 

Removal 

1. Liftandrotate the seat latch handles (RH and LH) 


rearward, causing the seat to move rearward and 
disengage the floor strikers. 


2. Liftthelatch rod hook end (RH and LH) out of the 
locking holes in the front floor strikers. 


3. Remove the seat assembly from the vehicle. 
4. lf floor strikers аге to be removed: 


Remove striker attaching bolts and washers. 
Apply a bead of Ford Caulking Cord 
D6AZ-19560-A (ESB-M4G32-A) or equivalent to 
the floorpan side of the washers. Install the bolts 
and washers into the floor and tighten the seat 
striker bolts to 14-27 Nem (10-20 ft-Ib). 


REAR SEAT LATCH ASSEMBLY 
1261383 (LH) 
1261382 (RH) 


REAR SEAT 


SEAT FRONT 
RETAINER 


FRONT FLOOR STRIKER 
LOCKING HOLE 


REAR SEAT LATCH 
REAR STRIKER 
1267428 


SHOULDER BOLT-386210 


WASHER-382552 
REAR SEAT LATCH 
FRONT STRIKER 
NOTE: LH LATCH INSTALLATION SHOWN 1262440 
RH SYMMETRICAL OPPOSITE R2207-1D 
Installation 


1. If floor strikers were removed, install strikers, 
bolts and washers. Tighten the bolts to 62-81 
N-m (45-60 ft-lb). The front strikers have holes to 
be positioned inboard for latch engagement. 


Seats—Rear and Seat Back Latch 


Lift the seat assembly into the vehicle and align 
the retainers to the rear edge of the floor strikers. 


Engage the hook end of the latch rods (RH and 
LH) into the front floor striker locking hole. 


Rotate the latch handles (RH and LH) forward, 
causing the seat assembly to slide forward into 
engagement with the floor strikers. Continue latch 
handle rotation until the bottom of the handle 
contacts the top surface of the front floor 
strikers. 


NOTE: In Club Wagons with eight passenger 
seating, the bench seat with automatic locking 


seat belt retractors at the outboard positions 
must be installed in the first bench seat position. 


WARNING: KEEP STRIKER AREA FREE OF 
FOREIGN OBJECTS THAT WOULD PREVENT 
FRONT AND REAR RETAINERS FROM 
PROPERLY ENGAGING THE STRIKERS. 
NEVER ATTEMPT TO ADJUST THE SEAT 
LATCH WHILE THE VEHICLE IS IN MOTION. 
PRIOR TO OCCUPYING THE SEAT, CHECK TO 
SEE THAT THE HOOK END OF THE LATCH 
RODS AND HANDLES ARE LATCHED 
SECURELY TO THE STRIKERS TO ENSURE 
PROPER SEAT RETENTION. 


Rear Compartment Seat and Seat Belt—Four 
Passenger Seat 

E-150—E-350 

To remove a rear compartment seat and floor 
attaching seat belts, remove each bolt and lock 
washer. Remove the seat and belts. Apply a bead of 
putty-like waterproof sealer, such as Ford Caulking 
Cord D6AZ-19560-A (ESB-M4G32-A) or equivalent, 
to the floorpan side of the washers. Install the bolts 
and washers in the floor. Tighten the seat bolts to 
34-6 1 N-m (25-45 ft-Ib) and the seat belt bolts to 
14-29 Nem (10-22 ft-lb). 


To install the seat and belts, use the same sealing 
procedure. Tighten the seat mounting bolts to 62-81 
N.m (45-60 ft-lb) and seat belt mounting bolts to 30-43 
N-m (22-32 ft-lb). 


NOTE: In Club Wagons with eight passenger seating, 
the bench seat with automatic locking retractors at the 
outboard positions must be installed in the first bench 
seat position. 
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REMOVAL AND INSTALLATION (Continued) 


BOLT-386210-S | 


WASHER 62-81 Nem 
382552-S2 (45-60 FT-LB) 


REGULAR 
CLUB WAGONS 
А 


CAULKING СОВО 
SUPER VANS AND D6AZ-19560-A 
SUPER CLUB WAGONS . (OR EQUIVALENT) 


VIEW A 


BOLT BOLT-386210-S100 
WASHER 386210-2-100 | 62-81 N-m (45-60 FT-LB) 


62-81 N:m 
382552-S2 (45-60 FT-LB) | 
WASHER 


382552-S2 


“ REINFORCEMENT 
CAULKING CORD ASSEMBLY SEAT 
D6AZ-19560-A | CAULKING CORD 112826 ` 
(OR EQUIVALENT) | D6A2-19560-A 
(OR EQUIVALENT) 


VIEW IN CIRCLE A VIEW IN CIRCLE 8 


Rear Bench Seat Rear Seat Tracks 

F-350 Crew Cab F-350 Crew Cab 

Removal Removal 

1. Remove the seat track-to-floorpan retaining . Remove the bench seat as outlined. 


screws (two on each side) and lift the seat and Di tth I tensi ina f the LH 
track assembly out of the vehicle. ISconnect the smal tension spring trom the 
seat track and the tie rod. 


Installation . Disconnect the seat track latch tie rod from the 
1. Apply Caulking Cord D6AZ-19560-A latches on the seat tracks. 


(ESB-M4G32-A) or equivalent under seat track . Remove the seat track-to-seat cushion screws 
assembly. and remove the tracks from the cushion. 


Lift the seat and track assembly into the cab and CAUTION: Use care when handling a seat 
secure it to the floorpan with the retaining and track assembly. Dropping assembly or 
screws. Tighten the screws to 25-44 N-m (18-32 sitting on seat when not secured in vehicle 
ft-Ib). may damage seat track components. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 2. Connect the tie rod to the latch on each seat 
1. Lubricate the seat track assemblies using track. 
Multi-Purpose Grease D0AZ-19584-AA 3. Connect the small tension spring to the LH seat 
(ESR-M1C159-A or ESB-M1C93-A) or 122... 
equivalent. Assemble the seat tracks to the | 
cushion assembly. Install the track-to-cushion 4. Install seat and track assembly as outlined. 


screws and tighten to 17-27 N-m (12-20 ft-Ib). 


SCREW-384871-S2 
17-27 N:m 
(12-20 FT-LB) 


Oo 
TIE ROD ASSEMBLY а? 2 


CUSHION 
ASSEMBLY 


` 384871-52 
SERI 026269 


SCREW-N606703-S2 
` 25-44 N:m 
= (18-32 FT-LB) 


> TRACK ASSEMBLY 
1061704-5-A 


27 CAULKING CORD :.: 
D6AZ-19560-A . 
| "(ОВ EQUIVALENT] А 


. CAULKING СОВО 
= D6AZ-19560-A 
(OR EQUIVALENT) 


ТО FRONT OF BODY >- " 2.5. „дл 
. n, “. . 


R2392-2E 


Forward-Facing Rear Seat . Put the rear seat back in the folded (down) 


ition. 
F-150— F-350 Super Cab dinis 
Remove the screw and washer assemblies 


Removal that fasten the pad to the seat back. Lift up 
1. Remove the rear seat back pad as follows: the seat back and remove the pad. 
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REMOVAL AND INSTALLATION (Continued) 


2. 


REAR SEAT BACK 
BUMPER ASSEMBLY 
624A16 


REAR SEAT BACK PAD 


AND FR A 
STANDARD AME ASSEMBLY 
VIEW A 


Remove the rear seat cushion as follows: 


a. Remove the screw and washer assemblies 
that fasten the panel and support assembly 
to the floor. Remove the rear seat cushion 
assembly. 


Seats —Rear and Seat Back Latch 01-10B-7 


REAR SEAT BACK TO 
FLOOR PANEL AND 
SUPPORT ASSEMBLY 


60518 


frm 2 


< 


BOLT AND WASHER 
ASSEMBLY TIGHTEN 
TO 25-44 N:m 
(19-32 FT-LB) 


SCREW AND 
WASHER ASSEMBLY 


R2980-28 


Move the cushion so that the bottom panel is 
toward you. 


Remove the screws that fasten the cushion 
to the panel and support assembly. Remove 
the cushion. 
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REMOVAL AND INSTALLATION (Continued) 


PANEL AND SUPPORT ' 
ASSEMBLY-60544-A 


Installation 
1. Install the rear seat cushion as follows: 


a. Putthe cushion in position on the panel and 
support assembly. Install and tighten the 
screws. 


Put the assembly on the floor so that the 
holes in the supports are aligned with the 
holes in the floor. Install the screw and 
washer assemblies and tighten to 25-44 N-m 
(18-32 ft-Ib). 


2. Install the rear seat back pad as follows: 
a. Putthe padin position on the rear seat back. 


b. install and tighten the screw and washer 
assemblies that fasten the pad to the seat 
back. 


Front Cushion and Armrest 
Assembly —Seat/Bed 
E-150 — E-350 

Removal 

1. Detach rear latch wire from the front latch. 


2. Remove four nuts attaching seat cushion to frame 
assembly. 


Seats — Rear and Seat Back Latch 


01-10B-8 
PANEL AND 
SUPPORT 
ASSEMBLY 
PANEL AND SUPPORT дм velas 
ASSEMBLY-60544-A AED RR 
(REAR SEAT 


CUSHION) 


PAD AND 
FRAME ASSEMBLY 


BUMPER 
380004-S 


SCREW AND WASHER 
ASSEMBLY-N606702-S2 


25-44 N-m (18-32 FT-LB) R2382-2C 


3. Remove seat cushion from frame assembly. 


Installation 
Position seat cushion to frame assembly. 


Secure cushion to frame assembly with four nuts. 
Tighten nuts to 17-27 N-m (12-20 ft-Ib). 


Attach rear latch wire to front latch. 


Seat Back — Seat/Bed 
Е-150--Е-350 
Removal 

Remove seat cushion as outlined. 


Remove four bolts and nuts attaching the seat 
back to the frame assembly. 


Remove seat back from the frame assembly. 


Installation 
Position seat back to the frame assembly. 


Install attaching screws and tighten to 11-21 N-m 
(8-16 ft-Ib). 


NOTE: Cross tighten attaching screws to ensure 
proper seat / bed operation. 


Install seat cushion as outlined. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Deck — Seat/Bed 2. Slide rear deck off the frame assembly. 
Е-150--Е-350 

Removal 

1. Loosen wing nuts on each side of rear deck. 


Installation 
1. Slide rear deck into place on frame assembly. 


2. Secure with wing nut on each side. 


Seat/Bed Assembly Installation 
E-150—E-350 1. Position seat/bed assembly on floor. 
Removal. 2. Secure with attaching bolts. Tighten attaching 
1. Removerear deck from assembly as outlined. bolts to 62-8 1 N-m (45-60 ft-lb). 

; 3 3. install the seat belts. Tighten the attaching bolts 
2. 2 2-2 Ae to Section 01-20, to 30-43 Nem (22-32 ft-lb). 
3. Remove four bolts attaching seat / bed to floor. 4. Install rear deck as described under Rear 


Deck—Seat / Bed. 
4. Remove seat/bed assembly from vehicle through 
the rear door. 


Rear Seat/Bed — E-150 — E-350 


BOLT TIGHTEN TO 
61-81 N-m (45-60 FT-LBS) 


REAR SEAT CUSHION 
ASSEMBL Y -600A90 


REAR SEAT CUSHION 
ASSEMBLY —600A90 


NUT TIGHTEN TO 
14-20 N-m (10-15 FT-LBS) 


VIEW W 


ATTACH SPRING 
TO PIVOT ARM 
2 PLACES AT 
ASSEMBLY 


NUT TIGHTEN TO 
14-20 М.т (10-15 FT-LBS) 


WING NUT TIGHTEN 
TO 2.26-3.3 N-m ' қ 
(20-30 IN-LBS) FRAME ASSEMBLY 


613A14 


BOLT TIGHTEN TO 
61-81 N.m (45-60 FT-LBS) 


NYLON WASHER 


NUT TIGHTEN TO 


ATTACH LATCH 11-21 N-m (8-16 FT-LBS) WASHER 


WIRE TO LATCH WASHER 


BOLT 


А ! 
SO |e 
SEAT CUSHION PAC. «(0 
ASSEMBLY —600A90 - 


NUT TIGHTEN TO / 
11-21 N-m (8-16 FT-LBS) ; / 
| FRAME ASSEMBLY 
613A14 
REAR SEAT CUSHION ‘COVA О 


ASSEMBLY —600A90 ME, 
AC ( ““(<ф BOLT 


FRAME ASSEMBLY 
613A14 WASHER NYLON NYLON 


WASHER WASHER 
VIEW Z 


FLOOR PAN 


WASHER 
R2981-2A 


01-10B-10 Seats —Rear and Seat Back Latch 01-10B-10 
SE EO же ЫЛ ей Ea Na SN CC ы җы АШЫ Сақ ЫС ғ a ca Se eel ee ee gh PO ЕНЕР A M л RES шз ee ЖЫН 


REMOVAL AND INSTALLATION (Continued) 


Rear Fold-Down Seat Installation 
Bronco 1. To install the seat cushion, do the following: 
Removal a. Install the cushion on the pivot pins in the 
1. Remove the rear fold-down seat assembly as brackets. 
follows: b. Slide the torsion spring through the hole in the 
a. Unlock the latch and move th | front of the right bracket. Install the left side 
up. i Ve ME scarassembiy of the spring in the slot in the left bracket. Put 
the right end of the spring in the anchor hole 
b. Remove the bolts that fasten the bracket to in the right bracket. 
the floor. 


c. Remove the plug buttons from the spring. 
Remove the bolts from the spring. Remove 
the spring, the washer and the retainer from 
the bracket. 


d. Remove the seat assembly. 


2. Тогетоме tne rear seat back assembly, do the 
following: 


a. Remove the screws that fasten the seat back 
to the cushion. 


b. Remove the seat back. 
3. Toremove the seat cushion, do the following: 


a. Remove the seat back according to this 
procedure. 


b. Removethe torsion spring. 


Remove the torsion spring from both 
brackets. 


d. Slide the cushion off the pivot pins in the 
bracket assemblies. Remove the cushion. 


c. Install the seat back according to this 
procedure. 


To install the rear seat back, do the following: 
a. Putthe seat back in position on the cushion. 


b. Install and tighten the screws that fasten the 
seat back to the cushion to 17-27 N-m (12-20 
ft-lb). | 


Install the rear fold-down seat assembly as 
follows: 


a. Putthe seat assembly in position. Make sure 
the holes in the brackets and the floor are 
aligned. 


b. Puta washer and aretainer in the bottom of 
each spring. Put the assembly so the 
retainers are on the brackets. Install the bolts 
through the springs and tighten to 62-8 1 Nem 
(45-60 ft-Ib). Put the plug buttons in the 
springs. 


c. Install the bolts and washers that fasten the 
brackets to the floor. Tighten to 62-81 N-m 
(45-60 ft-Ib). 


d. Check the seat for correct operation. 


01-10B-11 Seats —Rear and Seat Back Latch 01-10B-11 


REMOVAL AND INSTALLATION (Continued) 


REAR SEAT 
SCREW REAR SEAT BOLT-387871 єч WASHER 
У USHI T 
55929 BACK ASSEMBLY (4 REQ'D) 41-61 N-m M 383493 f Gece FA vp 
605 A f N802751 
BOLT N | J 
385329 e ые 
17-24 N-m ° = QW views 
(12-18 FT-LB) WARNING: 
1. AREA BENEATH SEAT SHOULD BE 
CLEAR TO ALLOW PROPER 
LATCHING 
2. MAKE SURE LATCH IS ENGAGED 
BEFORE SEAT IS OCCUPIED 
ӘУ) REAR SEAT 
REAR SEAT ғ BACK ASSEMBLY BUMPER 
CUSHION LATCH VIEW С YN N802751 
ASSEMBLY-9867412 % 


REAR SEAT 
CUSHION TORSION 
BAR-606A38 


SCREW 2 
М8024266 SEAT BACK BUMPER 
(2 REQ'D PIVOT BRACKET N802751 

EACH SIDE) 60514 
17-27 N:m 
(12-20 FT-LB) 
REAR SEAT 


CUSHION 
ASSEMBLY 


BOLT-387871-S2 
(2 REQ'D) 

54-81 N-m 
(40-60 FT-LB) 


BUMPER 
N802751 


WASHER 
383493-S2 


BOLT 
387871 
62-81 N-m 
(45-60 FT-LB) 


ASSEMBLY 
111B42 


WASHER 


SPRING 
RETAINER 


REAR SEAT 

CUSHION 

^ SPRING 
9863120 


RETAINER 
67440 


REAR SEAT REAR SEAT 

BACK ASSEMBLY BACK LATCH 

ASSEMBLY 
9861382 


HINGE PIVOT 


FOAM WASHER PIN-9863022 
N800541 


REAR SEAT 
CUSHION TORSION 
BAR-98606A38 


REAR SEAT 
CUSHION 
BRACKET 

9860520 


BOLT-387871 
62-81 Nem 
(45-60 FT-LB) 


(12-20 FT-LB) 


NOTE: ENLARGED VIEW-REAR SEAT CUSHION-QUICK 
DISCONNECT RIGHT HAND SIDE SHOWN-LEFT SPRING 
HAND SIDE SYMMETRICALLY OPPOSITE 67438 


VIEW C 


ДЇ ВЕАЙ $ЕАТ 
CUSHION 
ASSEMBLY 


R2143-K 


01-10B-12 
REMOVAL AND INSTALLATION (Continued) 


Side-Mounted Folding Rear Seat 
F-150—F-350 Super Cab 
Removal 


1. Remove the screw and washer assemblies that 
fasten the seat bracket to the floor. Remove the 
seat assembly. 


2. Remove the screws that fasten the bumper to the 
retainer. Remove the bumper. 


3. Remove the screws that fasten the retainer to the 
trim panel and remove the retainer assembly. 


SEATING 
POSITION 
STORED 

POSITION 


pe 


TO FRONT OF BODY 


Rear Seat Latch 

F-350 Crew Cab 

Removal 

1. Removetwo bolts attaching latch to seat back. 


Seats —Rear and Seat Back Latch 


SEAT ASSEMBLY 
60026 


Installation 
1. Puttheretainer assembly in position on the trim 
panel. Install and tighten the screws. 


2. Install the bumper in position on the retainer. 
Install and tighten the screws. 


З. Install the seat assembly in position on the floor. 


Install and tighten the seat and washer 
assemblies to 25-44 N-m (18-32 ft-Ib). 


SCREW AND WASHER ASSEMBLY 
N606702-S2 TIGHTEN TO 
25-44 N-m (18-32 FT-LB) 


VIEW A 


RETAINER BUMPER 


ASSEMBLY 
ASSEMBLY 
600A84 624A16 


613A70 SCREW 
VIEW B N610959-S2 


Installation 


1. Install two attaching bolts. Ensure that springs 
(one each side) rest against the bottom of the 
seat back and are hooked over the pawls on 
each end of the latch. Tighten bolts to 25-43 Nem 
(18-32 ft-lb). 


01-10B-12 


01-10B-13 


REMOVAL AND INSTALLATION (Continued) 


Rear Seat Back Latch 
Bronco 
Removal 


1. Remove two screws securing rear seat back 
latch assembly to seat back. 


2. Remove rear seat back latch assembly. 


installation 
1. Position rear seat back latch assembly on rear 
seat back. 


2. Install two screws and tighten to 17-27 Nem 
(12-20 ft-lb). 


Seats —Rear and Seat Back Latch 


01-10B-13 


CUSHION LATCH ASSEMBLY 


62648 BOLT-—388887-S2 
TIGHTEN TO 

e 
wy BACK ASSEMBLY 
BOLT—385329-S2 
REAR SEAT N TIGHTEN TO 
BACK STOP 


< 
25-43 N-m 
62488 | go (18-32 FT-LB) 
É⁄ Xo) 


R3771-2A 


25-43 N-m 
(18-32 FT-LB) 


[Fx 


Rear Seat Cushion Latch 
Bronco 
Removal 


1. Remove the four screws and washers securing 
latch to rear seat cushion. 


2. Remove latch assembly. 


installation 
1. Position rear seat cushion latch assembly on rear 
seat. 


Install four bolts with washers and tighten to 
41-61 N-m (30-45 ft-lb). 


01-10B-14 Seats —Rear and Seat Back Latch 01-10B- 14 
ЕНЕНЕ ЕНЕНЕ Аа QEUNECNE ын Бына LM MEME EIC IM ee IM EEUU oe Ee ee 


REMOVAL AND INSTALLATION (Continued) 


SCREW REAR SEAT BOLT-387871 WASHER REAR SEAT 
55929 BACK ASSEMBLY А 383493 m CUSHION LATCH 
(4 REQ'D) 41-61 N-m ASSEMBLY-67412 
PLATE (30-45 FT-LB) : 
605828 BUMPER 
% ma f N802751 
BOLT 22 
385329 J 
17-24 Nem AP view в 
(12-18 FT-LB) WARNING: 


1. AREA BENEATH SEAT SHOULD BE 
CLEAR TO ALLOW PROPER 
LATCHING 


2. MAKE SURE LATCH IS ENGAGED 
BEFORE SEAT IS OCCUPIED 


REAR SEAT 

REAR SEAT BACK ASSEMBLY BUMPER 
CUSHION LATCH VIEW С м 802751 
ASSEMBLY-9867412 % 


REAR SEAT 
CUSHION TORSION 
BAR-606A38 


SCREW - 
N8024266 SEAT BACK BUMPER 
(2 REQ'D PIVOT BRACKET М№802751 

EACH SIDE) 60514 
17-27 N:m 
(12-20 FT-LB) 
REAR SEAT 


CUSHION 
ASSEMBLY 


BOLT-387871-S2 WASHER 
(2 REQ'D) 382552 
54-81 N-m 
BUMPER (40-60 FT-LB) 
751 
adn WASHER 
BOLT 383493-S2 
387871 
62-81 Nem 
(45-60 FT-LB) 


ASSEMBLY 
111B42 


SPRING 


REAR SEAT 
CUSHION 

SPRING 
9863120 


RETAINER 
67440 


REAR SEAT REAR SEAT 
BACK ASSEMBLY BACK LATCH 
ASSEMBLY 


9861382 REAR SEAT езі НІМСЕ РІУОТ 
CUSHION TORSION +- — E. FOAM WASHER  PIN-9863022 
BAR-98606A38 N800541 


D 


BOLT-387871 
62-81 М-т 
(45-60 FT-LB) 


REAR SEAT 
CUSHION 
BRACKET 

9860520 


(12-20 FT-LB) 


NOTE: ENLARGED VIEW-REAR SEAT CUSHION-QUICK 


REAR SEAT DISCONNECT RIGHT HAND SIDE SHOWN-LEFT SPRING 
CUSHION HAND SIDE SYMMETRICALLY OPPOSITE 67438 
ASSEMBLY VIEW C 


R2143-K 


01-10C-1 


Seat Trim 


01-10C-1 


SECTION 01-10C Seat Trim 


SUBJECT PAGE 
DESCRIPTION 
Color Codes........................................................ 01-10C-4 
Seat Cover Design............................................... 01-10C-1 
Seat TiM uo u; u UU not Eo l ee ERA нанай 01-10C-1 
REMOVAL AND INSTALLATION 
Seat Back Cover Trim — Bench Seat .................. 01-10C-15 


VEHICLE APPLICATION 


All E-150—E-350, F-150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont d.) 
Seat Cushion and Back Cover Trim — Bucket 
ЭБабыссзады ылдан тыйды дына УСКЕ 01-10С-4 
Seat Cushion Cover Trim — Bench Seat................ 01-10C-9 
VEHICLE APPLICATION........................................... 01-10C-1 


DESCRIPTION 


Seat Trim 


The following seat trim removal and installation 
procedures generally apply to all truck lines. If some of 
the steps do not apply to the particular vehicle being 
serviced, proceed to the next step and review the 
appropriate illustration shown. 


Seat Cover Design 


Refer to the following illustrations for seat cover 
designs for E-Series, F-Series and Bronco. 


Unless otherwise noted, the illustrations should in this 
section are typical of all bucket and bench seat 
assemblies. 


Seat trim replacement requires removal and 
installation of seat components such as seat 
assemblies, track assemblies and seat belts. 


01-10C-2 Seat Trim 01-10C-2 
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DESCRIPTION (Continued) 


Front Seat Cover Designs — F-Series Chassis Cab 
and Bronco 


LIGHT TRUCK SUPERCAB — BASE, "XL" & 
"XLT" — KNIT VINYL SEAT TRIM LIGHT TRUCK 
SUPERCAB — BASE & "XL" LY 

TRIM BRONCO — BASE & 
SEAT TRIM LIGHT TRUCK SUPERCAB T 
— CLOTH SEAT TRIM 


LIGHT TRUCK BASE VINYL 


BRONCO — EDDIE BAUER — 
CLOTH & VINYL SEAT TRIM | . 


CLOTH SEAT TRIM 


227% 2 
©; P> — 2 
7552-22 


LIGHT TRUCK SUPERCAB — BASE — 
VINYL SEAT TRIM 


LIGHT TRUCK — "XLT" — CLOTH SEAT TRIM 


R6482-2A 


01-10C-3 | Seat Trim 01-10C-3 
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DESCRIPTION (Continued) 


Rear Seat Cover Designs —Econoline, F-Series 
Chassis Cab and Bronco 


F-150 — F-350 "XL" AND "XLT" SUPERCAB VINYL CENTER FACING — JUMP SEAT BRONCO I — BASE AND “XLT” — POLYKNIT SEAT TRIM 


F-150 — F-350 SUPERCAB MANDATORY WITH F-150 — F-350 SUPERCAB BRONCO ! — EDDIE BAUER — CLOTH AND VINYL SEAT 
CAPTAINS CHAIR SEAT OPTION (F-100-350) ALL MODELS TRIM 


BRONCO | — BASE AND “XLT” — CLOTH SEAT TRIM BRONCO 1 — VINYL SEAT TRIM 


BRONCO BASE MANDATORY WITH CAPTAINS 
CHAIR SEAT OPTION 


R6483-2A 


01-10C-4 Seat Trim 01-10C-4 
Ce ea E I PT ANNI TURN MMC лт 


DESCRIPTION (Continued) 


Color Codes BODY CODES 

When replacing seats and/or trim, always make sure BRONCO, LIGHT TRUCK, 

the correct type of seat and color is ordered. See the (F-150 — F-250 — F-350 — F-SUPER DUTY) 
Trim Codes on the Safety Compliance Certification MFD. BY FORD MOTOR CO. IN U.S.A. 
Label on the passenger's side door. For coding DATE: GVWR: 

information, see Section 00-01, Identification Codes. FRONT GAWR: : BEATAM: 


WITH WITH 
TIRES TIRES 
RIMS RIMS 

AT PSi COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


BODY CODES . 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 


MANUFACTURE SHOWN ABOVE 


KG WITH KG WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


шы I 
RIN 


1G 


1D 7А 
EXTERIOR PAINT COLORS 


WB |TYPE GVW! BODY | TRANS | AXLE | ТАРЕ | SPRING 
133 F252 LG4 F 342 B 2029 


9N 


EXTERIOR PAINT COLORS DSO 
WB |ТҮРЕ GVWW Í BODY | TRANS | AXLE | ТАРЕ | SPRING 
138 E112 EY T 16 2 2C2D 


SEAT TRIM TRIM F-SERIES ONLY 
AND STYLE COLOR CAB/BACK OF CAB 


| Е [У | CR6114-A 


REMOVAL AND INSTALLATION 


NOTE: Repairs to seat cushions or seat backs are 
performed out of the vehicle and are usually for 
replacement of torn, worn or burned seat covers. In a 
few instances, the pads may be damaged and require 
replacement. 


When installing a new seat or back cover assembly, 
refer to the following figures for the locations of listing 
wires, hog rings, anti-squeak pads, and seat pad 
stack-up. 


TRIM COLOR 


SEAT TRIM AND STYLE 
CR6113-A 


Seat Cushion and Back Cover Trim—Bucket 
Seat 

Removal and Installation 

1. Remove the seat belt retainer loop, if so equipped 


(one screw). Remove the seat and track 
assembly if the cushion cover is to be replaced. 
Refer to the appropriate part in this section. 


Remove the seat tracks from the seat. 


01-10C-5 


Seat Trim 


01-10C-5 


REMOVAL AND INSTALLATION (Continued) 


3. Remove the seat back assembly and the seat 
cushion stops. 


4. Remove the hog rings and/or ''J" retainers, 
retaining the seat cushion cover to the frame. 
Remove cover. 


5. Remove the hog rings and/or ''J" retainers, 
retaining the seat back cover to the frame. 
Remove cover. 


6. Transfer the bolster wires to the cover listings. 


7. Position the seat cushion cover to the seat. Install 
hog rings or ‘‘J”’ retainers as shown. Install the 
seat cushion stops. 


Rear Seat Pad and Spring 
Assemblies —E-150 —E-350 


BACK TRIM 


PAD COVER SLIDE 


ASSEMBLY BASIS TRIM 
1263840 


COVER SLIDE 
1064822 


SPRING 
PAD ASSEMBLY 
ASSEMBLY 


1266800 


REAR SEAT PAD ASSEMBLIES — Nm 
THREE PASSENGER SEAT 15631A80 


REAR SEAT 
BELT BOOT 


REAR SEAT 
BELT BOOT 


8. Position the seat back assembly. Install hog rings 
or ‘‘J’’ retainers. 


9. . Install the seat back to the seat cushion 
assembly. 


Install the seat tracks to the seat cushion and 
tighten to specifications. Refer to the appropriate 
part in this section. 


10. 


11. Install the seat assembly into the vehicle. Tighten 
to specifications. Refer to the appropriate part in 
this section. Install the seat belt retainer loop, if 


so equipped (one screw). 


BACK TRIM 
COVER SLIDE 
1064822 


PAD ASSEMBLY 
1166800 
REAR SEAT BELT 
BOOT 


Pp» 


SP 
n 
к» 


SPRING 


ASSEMBLY SPRING 
ASSEMBLY 
PAD 
ASSEMBLY 


М tN 
- ` Е 
2 мех... 
- ote! ~- 
рч - > Е 
Г7<-.--72- 
M c TT 
MJ 
4“ ` 


Z SPRING 
ASSEMBLY SPRING 
SS ASSEMBLY 
SPRING с REAR SEAT PAD ASSEMBLIES — 
ASSEMBLY ше FOUR PASSENGER SEAT 


REAR SEAT SPRING ASSEMBLY — 
FOUR PASSENGER SEAT 


SPRING 
ASSEMBLY 


R6491-2A 


01-10C-6 Seat Trim 01-10C-6 


REMOVAL AND INSTALLATION (Continued) 


Rear Seat Arm Rest — E-Series (Three Passenger 
Seats) 


SEAT 
ASSEMBLY 


COVER 
ASSEMBLY 


PAD 
ASSEMBLY 
ASSEMBLY 


COVER 
ASSEMBLY 


BOLT AND RETAINER 


391132-S58 

TIGHTEN TO 

30-43 N:m 
(22-32 FT-LB) 


VIEW B 


SEAT 
ASSEMBLY 


Front Seat Cushion, Seat Back and Cover 
Installation Bronco — Bucket Seat 


Refer to the following illustration. 


01-10C-7 Seat Trim 01-10C-7 


REMOVAL AND INSTALLATION (Continued) 


FRONT SEAT CUSHION 
PAD ASSEMBLY 


SEAT WIRE 
6365446 


2 SPRING 
ASSEMBLY 
5863100 


COVER 
ASSEMBLY 


SEATBACK 
FRAME ASSEMBLY 
1361018 (RH) 

9861019 (LH) 


ASSEMBLY 
1064810 


ASSEMBLY 
9862648 


SEAT WIRE 


54 1065426 


ASSEMBLY 
64416 


. ASSEMBLY 


R6484-2A 


01-10C-8 Seat Trim 01-10C-8 


REMOVAL AND INSTALLATION (Continued) 


Front Seat Cover Assemblies F-150 —F-350, 
F-Super Duty Chassis Cab 


BOTTOM 
TRIM WIRE 
1162406 


SEAT 


ASSEMBLY 
11600A01 


ASSEMBLY 


SEAT 


ASSEMBLY 
BOLSTER 
WIRE 
: BOLSTER 


R6485-2A 


01-10C-9 Seat Trim 01-10C-9 
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REMOVAL AND INSTALLATION (Continued) 


Front Seat Back Frame, Pad and 
Cover —F-150 —F-350, Super Cab and Bronco 


(00000000000 


PAD 
Haag) ASSEMBLY 
ASSEMBLY i <= | | 1364810 
64416 


FRONT SEAT BACK 
FRAME ASSEMBLY 
1361018 


FRONT SEAT BACK COVER ASSEMBLY FRONT SEAT BACK FRAME AND PAD ASSEMBLY R2141-2B 


Seat Cushion Cover Trim — Bench Seat . Transfer the listing wires from the old cover to the 
: listings in the new cover. 
Removal and Installation 


Remove the seat and track assembly from the . Position the cover over the spring assembly. 
vehicle. Refer to the correct part in this section. Fasten cover with hog rings. 


Remove the seat back assembly from the seat . Install the seat back to the seat cushion. 


cushion. . _ Install the seat and track assembly into the 
Cut the hog rings retaining the cushion cover to vehicle. Tighten attaching screws and washers to 
the frame assembly. Remove cover. specifications. Refer to the correct part in this 


— section. 
If the padding is being replaced, cut the hog rings 


attaching the padding to the spring assembly and . 
remove the padding. Front Seat Cushion Cover 


Installation — F-150 —F-350, F-Super Duty with 
Position the new pad to the seat back assembly. Conventional Cab 


Fasten pad in place with hog rings. Refer to the following illustration. 


01-10C-10 Seat Trim 01-10C-10 
ww —Á M €——nn—À—— —ÁÜnÁÁÍnm 


REMOVAL AND INSTALLATION (Continued) 


SEAT CUSHION 
PAD ASSEMBLY 
15632A22 


SEAT CUSHION 
PAD 
1063222 


COVER HOG RING 
ASSEMBLY (1 REQ’D 
62900 EACH SIDE) 


SPRING 
ASSEMBLY 


R2537-2C 


01-10C-11 Seat Trim 01-10C-11 
ALORS 


REMOVAL AND INSTALLATION (Continued) 


Front Cushion Cover Installation —F-150 —F-350 
Super Cab and Bronco 


COVER 
ASSEMBLY 
62900 


SEAT PAD BAG 
1564634 


^ COVER ASSEMBLY 
62900 


COVER 
ASSEMBLY 


01-10C-12 Seat Trim 01-10C-12 
Ne MMC NOE E E II IQ ACID GM MIC RM IM Ge RE EDMUNDO UEM DEC MEE 
REMOVAL AND INSTALLATION (Continued) 


Rear Seat Cushion Cover 


Front Seat Cushion Cover Installation —F-150 —F-350 Super Cab 
Installation —F-150 —F-350 Super Cab 


PAD 
ASSEMBLY 
13632A22 


COVER ASSEMBLY 62900 


PAD ASSEMBLY 
63840 


VIEW A 


R1625-1C 


SPRING 
ASSEMBY 
1863100 


SPRING 


STRIKER ASSEMBLY 


SCREW-384871-S2 ГІ 
17-27 Мет A. PAD ASSEMBLY 
(12-20 FT-LB) 13632A22 


VIEW IN CIRCLE A 


R2070-1D 


01-10C-13 Seat Trim 01-10C-13 
ADPAUSCOIDIMA EIDEM IIE CM I IMEEM MEE IMEEM Kc XM CKMCUCAM танау ағасы ТЫЧ эЧ MMC UE ae CUN MEME ТСЕ сызу! 


REMOVAL AND INSTALLATION (Continued) 


Rear Seat Cushion and Back Frame Pad and 
Cover Installation — Bronco 


REAR SEAT 


CUSHION 
PAD ASSEMBLY 
9861840 
"t REAR SEAT BACK 
ПЕВ ЭЕ PAD ASSEMBLY 
CUSHION 
SPRING ASSEMBLY 9666800 
9863120 
REAR SEAT BACK 
FRAME ASSEMBLY 
FRAME 
ASSEMBLY 
—— U 
Cu. Q Jia 
| ШШ 
COVER ІШІ ІШ 
ASSEMBLY 1 
62900 A 
A 
[БЫ 
FRAME " | | 
ASSEMBLY Ww COVER 


ASSEMBLY R6490-2A 


01-10C-14 


Seat Trim 


REMOVAL AND INSTALLATION (Continued) 


Rear Folding Seat —Bronco 


amp ай Аш» ака” m" АР os 


SCREW 
56912-52 
= (6 REQ'D) 
= лан гч. SCREW 
55929-52 
(2 REQ'D) 
С) BUMPER 
М805616-5 
(2 REQ'D) 


COVER HOG RINGS 
ASSEMBLY (11 REQ'D) 


FRAME COVER 
ASSEMBLY ASSEMBLY 


COVER 


REAR SEAT BACK ASSEMBLY 
TRIM RETAINER WIRE 


RINGS 
(11 REQ'D) 


PAD 
ASSEMBLY 


ASSEMBLY 
R2391-2C 


01-10C-14 


01-10C-15 Seat Trim 01-10C-15 
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REMOVAL AND INSTALLATION (Continued) 


Seat Back Cover Trim—Bench Seat 4. Transfer the listing wires from the old cover to the 
1. Remove the seat back-to-cushion mounting bolts listings in the new cover. 
and washers. Separate the back from the 5. Position the new cover over the padding. Pull 
cushion and lift the seat back out of the vehicle. cover tight, and fasten the cover to the spring 
2. Cut the hog rings attaching the cover to the seat assembly with hog rings. 
back or cushion spring assembly. Remove the 6. Install front seat back trim panel. 
seat back cover. 
7. Installthe seat back to the seat cushion 
3. Remove plastic retainers and front seat back trim assembly. | 
panel. 


Seat Back Cover Installation —F-150 —F-350 
and F-Super Duty Chassis Cab 


PAD COVER 
ASSEMBLY - ASSEMBLY 
1064810 64416 


SCREW 
N802735-S2 


TRIM PANEL 
1061632 


FRAME 
ASSEMBLY 
1061018 


R1012-2M 


01-10C-16 Seat Trim | 01-10С-16 


REMOVAL AND INSTALLATION (Continued) 


Seat Back Cover installation with Center Arm 
Rest F-150 — F-350 F-Super Duty Chassis Cab 


BAG SEAT ASSEMBLY 
PADS 15654A94 
1564634 : 


SEAT BACK 


PAD 
ASSEMBLY 
SEAT BACK 
BOLSTER WIRE 
5465446 
OVER 
ASSEMBLY 
64416 
MOUNTING 
BRACKET 
CENTER ARM SEAT BACK 
REST COVER ASSEMBLY 
ASSEMBLY BOLSTER SCREW 
WIRE N304627 SCREW 


FRAME COVER 


2 AE 


FRAME _———n 
=== 


ASSEMBLY , 


П ы ` А. 802735 


CABLE ASSEMBLY 
CENTER 


ARM REST 
15654A98 


COVER 
ASSEMBLY 


FRAME 
ASSEMBLY 


01-10C-17 Seat Trim 01-10C-17 
"OR GG EMMERICH CC—— = le даты ха 2а 27222222221 


REMOVAL AND INSTALLATION (Continued) 


Center Arm Rest, Seat Back Cover 
Installation —F-Series 


CHECK 
-// ASSEMBLY 
e— 5 
e€ _ zm 
: Ж. 
ч) ВАСК 
TRIM PANEL 
1061632 
PIN 
c= 388930-S 
(5 REQ'D) 


R5319-2A 


01-10C-18 Seat Trim 01-10C-18 
ELDER SL >= E те 
REMOVAL AND INSTALLATION (Continued) 


Rear Seat Back Cover Assembly — Bronco 
Front Seat Pad and Frame Assembly 


Ғ-150--Ғ-350 F-Super Duty Chassis Cab 


SEAT BACK \ | 
PAD ASSEMBLY 


COVER 
ASSEMBLY 
ар 66600 
VIEW А 
SEAT BACK 
FRAME ASSEMBLY 
1561018 
А Рр” Б K COVER 
. . po I- 2 А EMBLY 
Rear Seat Back Frame Pad and Cover Installation КЕЛЕС” 9% 
F-150 —F-350 Super Cab KC NU GP Ж 


PAD 
ASSEMBLY 


R2788-1C 


ASSEMBLY GUT B ASSEMBLY 


R6489-1A 


01-10C-19 Seat Trim 


01-10C-19 


REMOVAL AND INSTALLATION (Continued) 


Rear Seat Back Cover Assembly — Bronco 


HOG RINGS 
(11 REQ’D) WIRE 


COVER 
ASSEMBLY 


EDDIE BAUER 
SEAT TRIM DESIGN 


ASSEMBLY 


PAD 
ASSEMBLY 


COVER 
ASSEMBLY 


PAD 
ASSEMBLY 


PAD 
ASSEMBLY 


HOG RING 


01-10C-20 Seat Trim 01-10C-20 


REMOVAL AND INSTAL..ATION (Continued) 


Rear Seat Cover Assemblies —E-150 —E-350 
(Three Passenger Seats? 


HOG RINGS 
10 REQUIRED 
HOG RINGS 
11 REQUIRED 
BACK COVER 
ASSEMBLY 
66600 


HOG RINGS VA 


3 REQUIRED 


HOG RINGS 


ж“ ` CUSHION 
SL COVER 
RR ASSEMBLY 
ш б> po =N BACK 
LA D. Sa COVER 
= а ASSEMBLY 
—l š 66600 
NE E | 
> а l WIRE CUSHION 
d ыш. COVER i 
‘ ASSEMBLY | 
| 63804 


VIEW АА R3017-2A 


01-10C-21 Seat Trim 01-10C-21 


REMOVAL AND INSTALLATION (Continued) 


Rear Seat Cover Assemblies —E-150 — E-350 
(Four Passenger Seats) 


HOG RINGS i 
(20 REQ'D) HOG RINGS 
| а (20 REQ'D) 
BACK COVER ASSEMBLY 
666A52 


HOG RINGS 


HOG RINGS MESE ee HOG RINGS HOG RINGS 


QoREQ'D) Á j О А (4 ВЕА'О) | ВАСК 
p EACH SIDE = Z COVER 
SUN / ASSEMBLY 


WIRE- 
SEAT COVER d 


ASSEMBLY 
638A54 


' HOG RING 
HOG RINGS | à, (20 REQ'D) 
(20 REQ'D) T 

HOG RINGS VIEW A 

(7 REQ’D) 

EACH SIDE 


R2790-2A 
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SECTION 01-11 Glass (Glazing), Frames and 
s= 
Mechanisms 
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ADJUSTMENTS REMOVAL AND INSTALLATION (Cont'd.) 
Front Door Window Mechan:gemi.............................. 01-11-2 Tailgate Window Regulator Switch (Tailgate 
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Movable Door and Body Side Glass (Back BONGO о ——— M 01-11-39 
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Power Window Switch zconoiline ...................... 91-11-23 instrument Panel Tailgate Window 
Rear Side Window Giass-— Bronco ....................... 01-11-25 lj mee таг дан алдыма тыда а ыы 01-11-8 
Side Window — F-Series Super Саһ...................... 01-11-26 instrument Panei-Mounted Tailgate 
Tailgate Glass —Broncoc ...................................... 01-11-26 Switch— Bronco ................................................. 01-11-6 
Tailgate Lock Cylinder- -8roenco.........................- 01-11-29 Power Window Мойоғ............................................. 01-11-6 
Tailgate Window Regulator Eiectric Power Window Switch ............................................ 01-11-4 
Motor — Bronco................................................ 01-11-29 Tailgate Power Window Motor................................ 01-11-8 
Tailgate Window Reguise?o* Switch (instrument VEHICLE APPLICATION.............................................. 0 1-11-1 
Panel Mounted)—Bronzcoe................................. 03-11-29 


VEHICLE APPLICATION 


E-150—E-350, *- 150— 7-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


ADJUSTMENTS 


Tailgate Glass Mechanism, Bronco 


Fore-and-aft adjustments can be made after opening 
the tailgate by loosening the back window side glass 
run attaching screws 22 per side). Adjust the glass as 
required and tighten t^e attaching screws to 9- 14 N-m 
(6-11 ft-Ib). 
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ADJUSTMENTS (Continued) 


REGULATOR 
TAILGATE O/S BELT ASSEMBLY 
9841616-7-A 9844000 


WEATHERSTRIP 
ASSEMBLY 
9841676 


SEAL ASSEMBLY 
98416167-A 


TAILGATE 


SCREW AND 
WASHER ASSEMBLY 
57472-S2 

9-14 N-m 


(6-11 FT-LB) ADJUSTING 


SCREW AND 
WASHER 


= 3 С 57472-52 
ВВАСКЕТ AL | ; 
98422818 = | 9-14 N-m 


(6-11 FT-LB) 
SCREW AND 
WASHER BUMPER 


387392-S ASSEMBLY 


98422A20-A 


Front Door Window Mechanism 


F-Series, F-Super Duty Chassis Cab, Econoline 
and Bronco 


The front door windows can be adjusted fore or aft on 
these vehicles by loosening the front division bar lower 
attaching screws and the rear run retainer lower 
attaching screws. 
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ADJUSTMENTS (Continued) 


Front Door Window Glass 
Adjustment — E- 150 — E-35C 


WEATHERSTRIP 
SCREW Q. „==. — 20530 
56910-540 Ж M AR 


(3 REQ'D) KS 234B58 
E 


ADHESIVE WEATHERSTRIP 
20530 


LJ 


SPACER “4 \\\_- GLass 
234B56 Ct «ТІ? 21410-1A 
4 \ 
WINDOW | 224 HERSTRIP| — —1.62mm NOTE: START WEATHERSTRIP 
21402-3 (0.46 INCHES AT LOWER DRAIN HOLE. 
Qu. | \ CHANNEL | +0.09-0.06) VIEW А VIEW D 
DIVISION M SÄI | ASSEMBLY | DIVISION BAR DOOR GLASS 


BAR we 


Е 


21548 


57502-52 | FRAME 
10-14 N:m 214A38-9 
ACCESS š > “bh \ 
COVER’ ДІ A ! | (7-11 FT-LB) 


21122 


BELT LINE | GLASS-21410 
WEATHERSTRIP NN BELT LINE 


ASSEMBLY. ASSEMBLY (у E WEATHERSTRIP 
23200-1 2 T) SCREW 21436-7 xL ASSEMBLY 
`< 57502-S2 21452 
10-14 N-m ЕЕ | 
7-11 FT-LB) Қаланы» WEATHERSTRIP 
RETAINER AND 
BRACKET | ВЕАВ RUN 21458 
ASSEMBLY WATERSHIELD RETAINER 


223A24 ASSEMBLY-21532 М1630-К 
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ADJUSTMENTS (Continued) 


Door Glass Adjustment —F-150 — F-350 F-Super 
Duty Chassis Cab and Bronco 


RUN ASSEMBLY 
1521596 


RUN 
ASSEMBLY 
RETAINER 1521596 
ASSEMBLY 
1521532 


DOOR INNER 
PANEL 
SCREW AND 
WASHER 
ASSEMBLY 
N800510-S100 


SECTION A 


DOOR 
ASSEMBLY 


RUN 
ASSEMBLY 


VENT WINDOW 
ASSEMBLY 
21402 


SCREW AND 
WASHER 
ASSEMBLY 
N800510-S100 


(0.43 TO 0.70 INCHES) 
TO BE 11.0 TO 18.0mm 
FORWARD OF REAR EDGE 


| OF DIVISION BAR (TAPERED END АЕТ) 


SPACER 
11234B58 


VENT WINDOW 
ASSEMBLY 
21402 


1521596 


DOOR WINDOW 
GLASS RUN ASSEMBLY 

1521596 

SECTION D | SECTION H 


TESTING 


Push both window switches downward (away 
from window when in installed position). Both pins 
No. 2 and 4 should have no continuity to pin No. 6. 


Power Window Switch 
Multiple Switch For Econoline Only (L.H.) 


Testing of the power window multiple switch should be 
performed with the switch removed from the vehicle. 
The switch can be removed from the vehicle following 
the procedures outlined in this section. Use a 
self-powered test lamp or a Rotunda 007-0000, 
Digital Volt-Ohm Meter, or equivalent. 


5. Remove the test lead from pin No. 6 and connect 
to pin No. 5 (hot feed pin). With both switches in 
the neutral position, pin No. 5 should have 
continuity only with itself. 


6. Pushboth window switches upward (toward the 


1. 


Clip one test lead probe on pin No. 6 which is 
grounded. 


With both switches in the neutral position, pins 
No. 1 through 4 should have continuity to pin No. 
6. 


Push both window switches upward (toward 
window when in installed position). Both pins No. 
1 and 3 should have no continuity to pin No. 6. 


window when in installed position). Both pins No. 
1 and 3 should have continuity to pin No. 5. 


Push both window switches downward (away 
from the window when in installed position). Both 
pins No. 2 and 4 should have continuity to pin No. 
5. 


If any one switch does not test as stated, replace 
the complete switch assembly. 
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TESTING (Continued) 


CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO 
TERMINAL NO. 5 (BATTERY TERMINAL) AND THE OTHER SIDE TO THE 
TERMINALS SHOWN BELOW. 


[NEURAL мБ 
| RIGHTFRONT—UP | қз. 
[RIGHT FRONT — DOWN | ма 2-2 
| LEFTFRONT —ÉOOWN | No2? _______ 


CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO 
TERMINAL NO. 6 (GROUND TERMINAL) AND THE OTHER SIDE TO THE 
TERMINALS SHOWN BELOW. 


NEUTRAL | NO&1234 2, 


. LEFT FRONT "UP" TERMINAL 

. LEFT FRONT “DOWN” TERMINAL 

. RIGHT FRONT "UP" TERMINAL 

. RIGHT FRONT "DOWN" TERMINAL 

. HOT FEED WHEN IGNITION SWITCH IS "ON" 
. GROUND TERMINAL 


отр ом ~ 


LEFT FRONT — UP NOS. 2, 3 AND 4 
LEFT FRONT — DOWN | NOS. 1, 3 AND4 


N5031-2F 


Single Switch —E-150 — E-350 (R.H.) 
NOTE: The switch should be removed from the vehicle 
following the procedures outlined in this section. 


1. Useaself-powered test lamp or an ohmmeter, to 
test the power window switch. 


2. With the switch in the neutrai position, there 
should be continuity between terminals 1 and 3, 2 
and 5, and 4 and 6. 


SINGLE POWER WINDOW SWITCH TEST 


(D POWER FEED, OR GROUND FROM DRIVERS 
SWITCH (ALLOWS OPERATION OF INDIVIDUAL 
WINDOWS FROM LEFT FRONT DOOR) 


(2) HOT FEED FOR SINGLE SWITCH (BUS BAR 
TO PIN NO. 5) 


(8) MOTOR TERMINAL — UP 
(4) MOTOR TERMINAL — DOWN 
(8) HOT FEED 


3. With the toggle switch pushed downward, there 
should be continuity between terminals 2, 4 and 
5, and 1 and 3. Terminal 6 should be 
disconnected from any other terminal. 


| 
| 
4. With the toggle switch pushed upward, there | 
should be continuity between terminals 2, 3 and 
POWER FEED, OR GROUND FROM DRIVERS 
5, and 4 and 6. Terminal 1 should be тыш (ALLOWS OPERATION OF INDIVIDUAL 
disconnected from any other terminal. x WINDOWS FROM LEFT FRONT DOOR) 
| 
ы 


N5032-1C 
5. ІНһе switch does not test as stated, replace the 


Switch. 
Door Window Switch F-Series (L.H. and R.H.) and 
Bronco 


NOTE: The switch should be removed from the vehicle 
following the procedures outlined in this section, and 
should be oriented so that the raised portion of the 
switch knob is to the right and you are looking at the 
five terminals. 


1. Useaself-powered test lamp or an ohmmeter to 
test the power window switch. 


2. With the switch in the neutral position, there 
should be continuity between terminals 1 and 2 
and terminals 3 and 4. Terminal 5 should be 
disconnected from all other terminals. 
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TESTING (Continued) 


When the raised portion of the switch rocker 
knob is pushed (to close the windows), there 
should be continuity between terminals 1 and 5 
and terminals 3 and 4. Terminal 2 should be 
disconnected from all other terminals. 


When the depressed portion of the switch rocker 
knob is pushed (to open the windows), there 
should be continuity between terminals 1 and 2 
and terminals 4 and 5. Terminal 3 should be 
disconnected from all other terminals. 


If the switch assembly does not test as stated, 
replace the switch. 


Instrument Panel-Mounted Tailgate 
Switch —Bronco 


NOTE: The switch should be removed from the vehicle 
following the procedures outlined in this section. 


1 


2. 


Use a self-powered test lamp, or ап ohmmeter to 
test the power tailgate switch. 


With the switch in the neutral position, there 
should be continuity between terminals 1 and 2 
and terminals 3 and 4. Terminal 5 should be 
disconnected from all other terminals. I 


When the switch rocker knob is pushed up (to 
close the tailgate window), there should be 
continuity between terminals 1 and 2 and 
terminals 4 and 5. Terminal 3 shouid be 
disconnected from all other terminals. 


When the switch rocker knob is pushed down (to 
open the tailgate window), there should be 
continuity between terminals 2 and 5 and 
terminals 3 and 4. Terminal 1 should be 
disconnected from all other terminals. 


If the switch does not test as stated, replace the 
switch. 
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Power Window Motor 


To test the current draw of a power window motor, 
remove the door trim panel. Refer to Section O 1-05, 
Trim and Ornamentation—interior. 


Disconnect the motor lead. 


Disconnect the regulator mechanism from the 
motor. 


Supply power to motor lead connector with an 
ammeter in series. 


Operate the motor and observe the current draw. 
The current draw for the no-load test should not 
exceed four amps and should not fluctuate. 
Reversal of the motor wire connections will 
reverse the direction of motor rotation. Replace 
the motor if the current draw exceeds four amps. 


Ұл S eet ORE 
ч ux S6 PX ее 5 
LR a PCR rer дд ES CA, SB Ds d 
> > RS Patt) "en ; Q ө, 
: A 


ч [2 
o» |1 0 
оо 
6710 170 => £ -i rr 
Өс . € = ос |> fS 
N R/LB \ Г ] IN-LINE [ EES j^ O 
170 |ÍR/LB CIRCUIT 14 P BLOCK о = 
| Од) | BREAKER | | os | 
| оз С) 
С744 \ 4 | 195 е. ° 
MASTER | I š = 
POWER => 
ол | С 
\ О т Ф 
\ 517 | BKW lo | & 
| то 
з эһ 
от, 
С719 ло 
o I 
U | 
\ 
С745 \ о 
Y ° 
| \ Ф 
— 
| \ 54 Ñ LG/Y ° 
SSS a a ae C744 \ М 
170 l| R/LB meen | ү à 
313 Å OW 314 |! W/O \ = 
s] BK 1 n 
| | WINDOW З 
3 
| WINDOW = 
SAFETY Ф 
TUSCE C746 \ ВЕГАҮ o 
We | == 3 
| Ї а 
PASSENGER | 2 
POWER \ | О 
WINDOW | \ i S 
SWITCH i EE 57 = BK = 
W/BK i a 
| 3 
" 57 С741 57 | ш 
5702 @ emm amm unm em (биз em em em @ 5701 
BK BK { Е 
DRIVER i 
POWER: | 
WINDOW 
MOTOR 
57 B ek 
PASSENGER 
PASSENGER | 
WINDOW B 
MOTOR Ф G956 
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TESTING (Continued) 


Tailgate Power Window Motor 
To test the current draw of a power window motor, 


remove the tailgate trim panel. Refer to Section 01-05, 


Trim and Ornamentation—Interior. 


1. 
2. 


Disconnect the power window motor lead. 


Supply power to motor lead connector with an 
ammeter in series as shown in the following 
illustration. 


Operate the motor and observe the current draw. 
The current draw for the no-load test should not 
exceed four amps and should not fluctuate. 
Reversal of the motor wire connections will 
reverse the direction of motor rotation. Replace 
the motor if the current draw exceeds four amps. 


WARNING: COUNTERBALANCE SPRING IS 
UNDER TENSION! BEFORE REMOVING THE 
MOTOR TO TEST THE NO-LOAD CURRENT, 
USE THE CONTROL SWITCH TO MOVE THE 
REGULATOR UP, THUS REDUCING SPRING 
TENSION. THEN, LOCK/CLAMP THE 
SECTOR GEARS SECURELY. 
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Instrument Panel Tailgate Window Switch 
Test Procedure 


NOTE: The switch should be removed from the vehicle 
following the procedures outlined in this section. 


1. 


Use a self-powered test lamp or an ohmmeter, 
such as Rotunda Digital Volt-Ohm Meter 
007-0000 1 or equivalent, to test the power 
tailgate switch. 


With the switch in the NEUTRAL position, there 
should be continuity between terminals 1 and 2 
and terminals 3 and 4. Terminal 5 should be 
disconnected from all other terminals. 


When the switch rocker knob is pushed up (to 
close the tailgate window), there should be 
continuity between terminals 1 and 2 and 
terminals 4 and 5. Terminal 3 should be 
disconnected from all other terminals. 


When the switch rocker knob is pushed down (to 
open the tailgate window), there should be 
continuity between terminals 2 and 5 and terminal 
3 and 4. Terminal 1 should be disconnected from 
all other terminals. 


If the switch assembly does not test as stated, 
replace the switch. 


Tailgate Mounted Tailgate Window Switch 


Testing of the tailgate-mounted window switch can be 
performed with the switch installed in the vehicle. Use 
a self-powered test lamp or an ohmmeter. 


1. 


With the switch in the neutral position, there 
should be continuity between terminals 1, 2 and 
3. 


With the key rotated clockwise (window UP) 
there should be continuity between terminals 1 
and 5, and 2 and 4. 


With the key rotated counterclockwise (window 
DOWN) there should be continuity between 
terminals 2 and 5, and 3 and 4. 


If the switch does not test as stated, replace the 
switch. 
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TESTING (Continued) 


(4) TAN/BLACK 
WIRE 
T 


TAILGATE LIMIT 
SWITCH CONNECTOR 


TAILGATE MOUNTED 
SWITCH CONNECTOR 


TAILGATE WINDOW SWITCH 


TAILGATE MOTOR CONNECTOR TERMINAL POSITION (ИР SWITCH) N6032-2B 
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TESTING (Continued) 


Tailgate Power Window Electrical Schematic 


HOT IN ACCY OR RUN HOT AT ALL TIMES 
ET: 
| PANEL FUSE 
424 
C1960 POWER 
400 |} LB/BK yd 
POWER e Zr 20 saso 
WINDOWS LB/BLM б 517 
400 Ñ LBK 
DRIVER'S 
ЕР” m, | [TAILGATE 
WINDOW 
SWITCH 
loll _ 
uelis 197 
405 сез 405. 57 | 
jas imeem 


o 
Qo 
=d 
n 


TAILGATE 


Е 


EE ———Á— O pun quus 1% 


404 РАС WINDOW LIMIT 
SWITCH — 
ж» PRAE OPEN WHEN 
57 BK 333 Ñ YR TAILGATE IS 
400 LB/BK NOT FULLY 


š 
оз 
ж 


ond 
e 
=> 


1 Р camo usaman ccr 


N8378-B 
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LUBRICATION 


Window Mechanism 


The door window mechanism should be properly 
lubricated to provide ease of operation. The window 
glass mechanism should be lubricated whenever the 
glass channel or window regulator is removed, or 
excessive effort is required to operate the windows. 
To lubricate a door window mechanism, apply an even 
coating of Multi-Purpose Grease, D7AZ-19584-AA 
(ESR-M1C159-A) or equivalent to the window 
regulator rollers, shafts and the entire length of the 
roller guides as illustrated by the shaded areas. 


NOTE: APPLY AN EVEN COATING OF 
MULTI-PURPOSE GREASE, 
D7AZ-19584-AA OR 
EQUIVALENT TO ALL WINDOW 
REGULATOR ROLLERS, SHAFTS 
AND THE ENTIRE LENGTH OF 
ROLLER GUIDES AS 
ILLUSTRATED BY THE SHADED 
AREA. N6024-D 


REMOVAL AND INSTALLATION 


Door Glass Belt Weatherstrip —Econoline 
Removal 
1. Remove the trim panel from the door inner panel. 


2. Lower glass to full down position. 


3. Unsnap and remove the belt line weatherstrip(s) 
from the door. 


Installation 


1. Position the weatherstrip to the door and snap 
into place. 
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2. Install the trim panel onto the door inner panel. 


GLASS-21410 
BELT LINE 


BELT LINE 
WEATHERSTRIP 

ASSEMBLY 
21436-7 


WEATHERSTRIP 
ASSEMBLY 
21452 


WEATHERSTRIP 
ASSEMBLY 
21478 


CHANNEL 
ASSEMBLY 
521458 


Front Door Glass — Econoline 
Removal | 
Remove the door trim panel and watershield. 


Remove three screws attaching the vent window 
assembly to the upper leading edge of the door. 


Remove one screw attaching the front run 
division bar bracket to the door. 


Lower door glass to DOWN position. 


Pull rear run down and out of the run slot along the 
top of the glass opening. 


Tilt the vent window and division bar assembly 
rearward. Then, remove the vent window and 
division bar from the door. | 


Unsnap and remove belt weatherstrip. 


Rotate the front edge of the glass downward, and 
lift the glass and channel assembly from the door, 
sliding the glass channel off the regulator arm 
roller. 


Remove the glass channel from the glass using 
Glass and Channel Removal Tool 2900 or 
equivalent. 
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REMOVAL AND INSTALLATION (Continued) 
WEATHERSTRIP 


WEATHERSTRIP GLASS ү, 


ADHESIVE 


56910-540 — е à SSS 20230 spacER | 21410 
(3 REQ’D) Ж ЕЕ “4, 234B58 CHANNEL x NN 
f ASSEMBLY ~ SŠ 
SPACER Ж GLASS | 21458 
234B56 CON 21410A | 116втт 
VENT | WEATHERSTRP| — "222mm 
WINDOW 21478 | | 
21402-3 | (0.46 INCHES 
| CHANNEL | +0.09-0.06) VIEW A 


ASSEMBLY | DIVISION BAR DOOR GLASS 
DIVISION 21458 RUN-21596 


57502-52 


АССЕ55 10-14 N-m 


COVER 


21122 RE BELT LINE GLASS-21410 
SEGULATOR WEATHERSTRIP BELT LINE 
ASSEMBLY ASSEMBLY WEATHERSTRIP 

23200-1 SCREW ки АЅЅЕМВІҮ 


10-14 Nm Í 
(7-11 FT-LB) | 


RETAINER AND 


(7-11 FT-LB)| 


VÀ aan, dm Rm RAE DESEE 8 anh BR 9 ER INR dan tcc C Om aal rio CPC SE RR alm ei Tnt ERE onda E d SRI PAM с. 


— 


21452 
WEATHERSTRIP 


CHANNEL 


BRACKET REAR RUN 
ASSEMBLY WATERSHIELD RETAINER EAS, 

223A24 ASSEMBLY-21532 N1630-K 
Installation Position the glass and channel assembly into the 


1. Install the glass channel onto the glass using 
Glass and Channel Removal Tool 2900 or 
equivalent. 


GLASS AND CHANNEL REMOVAL TOOL (NO. 2900) 
OR EQUIVALENT AVAILABLE FROM SOMMER AND 
MALA GLASS MACHINE COMPANY, 5501 W. 
OGDEN AVENUE, CHICAGO, ILLINOIS 60650 


= 


R3109-1A 


2. Lubricate the window mechanism. Refer to 
Lubrication in this section. 


3. Position the glass and channel assembly into the 
door, inserting the regulator arm roller into the 
glass channel. 


4. Position the vent window and division bar into the 
door. 


5. Position the rear run retainer into the door, and 
install the attaching screw. 


front division bar, and the rear run. Then, place 
the vent window assembly into position in the 

door, and install the three vent frame attaching 
screws. 


Insert the front run in the division bar. 


install the screw attaching division bar bracket to 
the door. 


9. Adjust the window glass as outlined in this section 
under Adjustments. 


10. instali the watershield and door trim panel, if so 
equipped. 


Front Door Glass —F-Series and Bronco 
Removai 
1. Remove the door trim panel and watershield. 


2. Remove the screw from the front division bar (in 
the following illustration, View E). 


3. Remove two vent window assembly attaching 
screws from the front edge of the door (Views B 
and C in the following illustration). 


4. Lower the door glass and pull the glass run out of 
the run retainer near the vent window division bar 
enough to allow removal of the vent window 
assembly. 


— 
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REMOVAL AND INSTALLATION (Continued) 


5.  Tiltthe vent window and division bar assembly 7. Remove the glass from the glass channel using 
toward the rear of the door and remove the vent Glass and Channel Removal Tool 2900 or 
window from the door. equivalent. 

6. Rotate the front edge of the glass downward and 
lift the glass from the door. 

RUN ASSEMBLY | screw DOOR VENT SCREW 
REAR GLASS RUN 55927-65 „WINDOW | 55927-555 VENT 
RETAINER ^ HY WINDOW 
ASSEMBLY-21532 ASSEMBLY 
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21596 ASSEMBLY-21452 | INNER PANEL 
VENT 
WINDOW 
ASSEMBLY 
21402 


SCREW AND WASHER 


ASSEMBLY-N800510-S100 ASSEMBLY ASSEMBLY 


Л 
SECTION В 
ї /) SECTION А $ЕСТЮМ В SECTION C 
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BELT LINE 


VENT WINDOW | 


SECTION C 


ASSEMBLY 


RUN CE Ho 
ASSEMBLY a AZ DOOR OUTER 
PANEL 


EM 


SECTION F 


DOOR GLASS 
RUN LOWER 
RETAINER 
21532-3 


RUN 


ASSEMBLY T. SCREW AND 


WASHER 
DOOR VENT ASSEMBLY 


VALVE ASSEMBLY 
PUSH М800510-5100 
1520892 РІМ ASSEMBLY 


SECTION D SECTION E VIEW IN CIRCLE G 


N4541-C 


Installation . Position the glass and channel assembly into the 


1. Install the glass in the glass channel using Glass door, inserting the regulator arm roller into the 
and Channel Removal Tool 2900 or equivalent. slot of the glass channel. 


EAEE E lU OE E | . Position the vent window and division bar into the 
L A L (NO. 2900 Н i 
DREQUIVALÉNT AVAILABLE FRON SOMMER AND door and insert the front edge of the glass into the 
MALA GLASS MACHINE COMPANY, 5501 W. division bar (front) run. 
OGDEN AVENUE, CHICAGO, ILLINOIS 60650 : А 
Install the two vent window attaching screws at 


=) the forward edge of the door (Views B and C in 
РЕ the illustration following step 7 under Removal). 
M . Insert the glass run into the run retainer near the 
division bar (View E in the illustration following 


) Pee oo І-1 | I step 7 under Removal). 
77771! rmm EIL w 6x 
TR Install the screw at the front run retainer. Adjust 


23 as outlined. 


R3109-1A . Check the operation of the window and install the 
watershield and door trim panel. 
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REMOVAL AND INSTALLATION (Continued) 


Back Window —Fixed Glass —F-Series 


An assistant outside the vehicle is necessary when 
removing or replacing the glass. 


Removal 


1. Fromthe interior of the vehicle, pull down the 
weatherstrip. Push the back window glass and 
weatherstrip out of the window opening from 
inside the cab while an assistant grasps the 
window from outside the cab. 


LIQUID BUTYL SEALER 


GLASS С9А2-19554-В 
42006 - (OR EQUIVALENT) 
= каара с. 


MOULDING 


42436 


Installation 


1. Install the outside moulding, if so equipped. 
Position the weatherstrip to the back window 
glass. 


Install a draw cord all around the weatherstrip in 
the flange crevice, allowing the cord to overlap at 
the bottom center of the glass. Coat the 
weatherstrip mounting surface with Rubber 
Lubricant D9AZ-19583-A (ESA-M 1B6-A) or 
equivalent. 


— e > 


Р M DRAW CORD 
, 
) ^ 2 w ж 


Ss A 
= = 


N1127-18 


3. Apply Liquid Butyl Sealer C9AZ-19554-B 
(ESB-M4G 162-A) or equivalent to the back 
window opening. 
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— WEATHERSTRIP 
COVER SECTION B 42084 


2. Remove the weatherstrip from the glass. Clean 


all sealer from the weatherstrip and/or glass, if 
either is to be reused. 


3. Clean all sealer from the back window opening. 


203mm | GLASS 
(8 INCHES) . 


MOULDING 


7 


SECTION B 
N4544-2E 


Position the glass and weatherstrip to the window 
opening. With an assistant applying hand 
pressure from outside the cab, pull (from inside) 
the weatherstrip lip over the window opening 
flange with the draw cord. Pull the weatherstrip 
over the lower flange, pulling one end of the cord 
at a time. Then, pull the weatherstrip over the 
side flanges and upper flange. 


5. Clean the glass and the area around the window 
to remove all excess sealer. 


Test for water leaks. 


Movable Back Window—F-Series 
Removai 


1. From the interior of the vehicle, pull down the 
weatherstrip lip along the window opening. Push 
the back window frame and weatherstrip out of 
the window opening from inside the cab. 


Remove the weatherstrip from the window frame 
and place the movable windows in the open 
position. 


From the top of the window frame, remove the 
screw retaining each division bar. Also, remove 
the two screws retaining the anchor plate in the 
window track and remove the plate. 
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REMOVAL AND INSTAi. LATION (Continued) 


the lower retaininc screw. 
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4. Spread the window ате and work the movabie Spread the frame slightly and install the movable 
glass out of its track. Remove it from the frame. glass in its track. 
5. If the stationary glass is to be replaced, remove Install the division bar upper retaining screws. 
the division bar lower retaining screw and remove - i ; 
the division bar. Position the weatherstrip to the window frame. 
6. Spread the window frame just enough to permit Install a draw cord all around the weatherstrip in 
the stationary glass to be worked out of the the flange crevice, allowing the cord to overlap at 
frame. the bottom center of the glass. 
| Apply 203mm (8 inches) of Liquid Butyl Sealer 
Installation С9А2-19554-В (ESB-M4G 162-A) or equivalent 
1. If the stationary glass is to be replaced, apply between the two secondary sealing fins centered 
Silicone Lubricant COAZ-19553-AA on each upper corner as shown in the illustration. 
(ESR-M 13P4-A) or equivalent to the window Position the glass and weatherstrip to the window 
weatherstrip and track. Spread the frame slightly i i i 
d slide the qi ! . opening. With an assistant applying hand 
zu 3 РА e M into place, in the frame. Do not pressure from outside the cab, pull the 
allow the weatherstrip to bunch. weatherstrip lip over the window opening flange 
2. Position the division bar in the frame and install with a draw cord. Pull the weatherstrip over the 


lower flange, pulling one end of the cord at a time. 
Then, pull the seal over the side flanges and 
upper flange. 
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WINDOW f- === ' | Z DOW 
ASSEMBLY LIQUID BUTYL SEALER ; ; WINDS 
422A12 ASSEMBLY 
С9А2-19554-В 222415 
| (OR EQUIVALENT) | 


WEATHERSTRIP 
WEATHERSTRIP 42084 
42084 


SECTION A 
N4546-2D 


5. Apply Liquid Buty! Sealer C9AZ-19554-B 
(ESB-M4G 162-A) or equivalent in the glass 
groove of the weatherstrip. 


6. Apply Liquid Butyl Sealer C9AZ-19554-B 
(ESB-M4G 162-A) or equivalent around the entire 
perimeter of the window opening. 


Body Side and Rear Window Glass —Econoline 
Removal and instailation 


NOTE: Mouldings сап be installed on the bench prior 
to window installation. 


1. Loosen the weatherstrip around the inside and 


outside of the window opening. M | | 
7. Position the weatherstrip to the window glass 


With butt joint along bottom edge of glass at 
center of window opening. Install a draw cord in 
the pinch weld opening of the weatherstrip. 
Overlap the cord approximately 457mm (18 
inches) at the lower center of the glass and tape 
the ends of the cord to the inside of the glass. 


2. From the inside of the vehicle, push the glass and 
weatherstrip from the window opening. 


3. Remove the weatherstrip from the glass. 


4. Clean the weatherstrip and body opening to 
remove ail old sealer. 


8. Position the window glass and weatherstrip to the 
body opening. | | 
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REMOVAL AND INSTALLATION (Continued) 


9. With an assistant applying hand pressure from 


the outside, pull the draw cord to pull the lip of the 


weatherstrip over the window opening flange. 
Draw the weatherstrip over the lower flange, 
each side flange, and then over the upper flange. 


Alternate from side to side, moving approximately 


305mm (12 inches) at a time, until the window is 
in place. 


АЛ E. 


ge 


SECTION 


sas 0 „| M 
т 
— 


WEATHERSTRIP 


WEATHERSTRIP 


W i 
- MOULDING 


WITH MOULDING 
WITHOUT MOULDING SECTION A 


Fixed Windows —F-Series Crew Cab 
Removal | 


1. Remove the door latch trim cup, armrest and 
window regulator handie. Remove door trim 
panel. Refer to Section 01-05, Trim and 
Ornamentation—Interior. 


Remove one screw at top of door and one screw 
on door inner panel retaining division bar to door. 


With movable window in the down position, 
remove division bar by pulling it toward rear of 
vehicle and lifting up, while twisting bar so that 
the bracket clears the window glass opening and 
the weatherstrip slides off. 


Raise movable window half way up, slide the 
regulator out of the window glass channel, and 
remove the window from the window opening. 


Pull fixed window and weatherstrip towards rear 
of vehicle as an assembly and remove. 
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10. Clean the glass, weatherstrip, and surrounding 
area to remove all excess sealer. 


11. Test for water leaks. 


WEATHERSTRIP 
305A27 


UR 


ар WEATHERSTRIP 
"E M 305A28 


< 
Sese | 
x 


ADHESIVE Ж 
ON EDGE OF GLASS 


SECTION 8 
N2576-2D 


Installation 
1. Install weatherstrip to fixed window. 


2. Position fixed window and weatherstrip as an 
assembly into the window opening, align in 
channels, and slide towards front of vehicle until it 
is firmly seated. 


Install the movable window into the window 
opening and while supporting window in half open 
position, slide window regulator into windo 

glass channel. | 


Install division bar into the window opening. 


Install movable window weatherstrip into division 
bar and onto top of movable window. 


Align movable window into division bar run. Install 
one screw at top of door and one bolt to front of 
door to retain division bar. Tighten to 
specifications. 
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REMOVAL AND INSTALLATION (Continued) 


7. Cycle window and check for looseness or 8. Install door trim panel. Refer to Section 01-05, 
binding. Adjust channel as necessary by Trim and Ornamentation—Interior. 
loosening rear window run retaining bolt and | 
moving rear window run forward or rearward. 9. уша sha е with two bolts and the door 
Tighten rear window run screw securely as MION IM: CUD улп опе Screw. 
specified. 10. Install the window regulator handle with one 
screw. 
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REMOVAL AND INSTALLATION (Continued) 


Crew Cab Rear Door Window Mechanisms 


REAR DOOR 


REAR WINDOW WASHER 
GLASS | ASSEMBLY 
A 557) 386659-5100 
V^ с = . DOOR 90 DEGREES 
ASSEMBLY ASSEMBLY 
| | PILLAR 
VIEW B 
CHANNEL HANDLE-23342 
ASSEMBLY 
LATCH | 
ASSEMBLY 
26412 
DOOR INNER 
PANEL 
SCREW | SCREW-381571-S7 
7 387819-5100 Ans 


TIGHTEN TO 
2.1-3.3 N-m 
(18-30 IN-LB) 


385189-S100 


REAR DOOR 
REAR WINDOW 
GLASS CHANNEL 


DOOR INNER 
PANEL 
REF. 


REGULATOR 
ASSEMBLY 
23200 


N5906-2B 


WT. “халы (таңа OE PREAA T. 


To remove the hinge from the door or body, 


Movable Door and Body Side Glass (Back 
remove the four screws. 


Doors Typical) —Econoline 
Removal 


1. Remove the trim panel, if so equipped, from the 
door. It is not necessary to remove the LH body 
side trim panel uniess the plate on the body is to 
be removed. 


installation 


Center the hinge to the body. Tighten the four 
screws to 0.9-2.25 N-m (8-20 in-Ib). 


Engage the glass and latch assembly into the 


2. Remove screws attaching the latch assembly hinge. Rotate the hinge to a closed position. 


and the latch anchor to the door or side inner 
panel. It is necessary to catch the loose tapping 
plate when removing the handle screws on the 
door flip windows. 


Position the latch plate to the door or side inner 
panel. Position the latch anchor inside the door 
and install the attaching screws. The latch anchor 
is attached to the body side inner panel when 
equipped with garnish mouldings. Tighten the 


3. Remove glass and latch assembly by rotating it screws to 3-8 N-m (2-6 ft-lb). 


out to disengage the hinge. 


Install the door trim panel, if so equipped. 
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REMOVAL AND INSTALLATION (Continued) 


Body Side Pivot Windows —E-150 — E-350, Club 
Wagon 
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REMOVAL AND INSTALLATION (Continued) 


Movable Glass Weatherstrip — Econoline 
Removal and Installation 


1. Toremove weatherstrip open the window and pull 
the weatherstrip from the window opening. 


2. Apply Weatherstrip Adhesive СОА2-19552-АА 
(ESB-M2G 14-A) or equivalent to both sides of the 
window opening flange around the entire 


perimeter of the opening. 


Install the weatherstrip onto the window opening 
flange. 


Apply Ford Silicone Lubricant D7AZ-19553-AA 
(ESR-M 13P4-A) or equivalent to outside surface 
of weatherstrip along entire top and 105.6 cm (4 
inches) on each side at top. 


Power Window Motor —F-Series, Econoline 
and Bronco 


Removal 
Disconnect the battery ground cable. 


Remove the door trim panel and watershield. 


Disconnect power window motor wire from wire 
harness connector. 


Check inside the door to ensure electrical wires 
are not in line with holes to be drilled in the door 
inner panel. Using а 12.7mm (1/2-inch) diameter 
drill bit, drill two holes in the door inner panel at 
the drill dimples located opposite the two 
unexposed motor drive retainer screws. 


Remove the three motor mount retainer screws 
using two drilled holes and existing larger hole 
access to screw heads. 


Push the motor toward the outside sheet metal to 
disengage the motor and drive from the regulator 
gear. After the motor and drive are disengaged, 


prop the window in full UP position. 


Remove the motor and drive from inside the door. 
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Power Window Installation — F-Series and 
Bronco 


SM „ыс 
POWE R WINDOW MOTOR 


ELECTRICAL CONNFCYOR 


N5036- 1A 


REGULATOR 
ASSEMBLY 
23200 


DE 


BLIND | J: 


| K^ ы 
e lh SUN 
| 
IN 
N8380-1A 
Installation 


1. installa new motor and drive assembly and 
engage the motor to the regulator. Tighten motor 
retaining screws to 5.6-9.6 N-m (50-85 in-Ib). 


2. Installtwo pieces of Pressure-Sensitive 
Waterproof Tape D6AZ-19627-A or equivalent 
body tape (25.4mm or 1 inch square) over drilled 
holes. 


3. Connect power window motor wiring. Connect 
battery ground cable. 


4. Remove glass prop and check window operation. 
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REMOVAL AND INSTALLATION (Continued) 


5. Ensure door drain hoies are open. 


6. Installtrim panel. 


Power Window Switch —Econoline 
Removal and Installation 


1. Toremove the power window switch, remove the 
bezel retaining screw. Then, lift the bottom of the 
bezel from the door trim panel and remove the 
switch and bezel assembly. 


2. Removethe wiring connector retaining screw 
from the back of the bezel. Then, using a 
thin-bladed screwdriver, carefully pry the switch 
from the connector. 


З. To install, reverse steps 1 and 2. 


RIGHT HAND 


Power Window Switch—F-Series and Bronco 


Removal and Installation 


The power window switches are located on the front 
door trim panels. 
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REMOVAL AND INSTALLATION (Continued) 


POWER WINDOW DOOR LOCK 
SWITCH ASSEMBLY SWITCH 
ASSEMBLY 


SWITCH HOUSING : 
ASSEMBLY 3! ? 
14A335 ! 


WIRING 
ASSEMBLY 


DOOR TRIM 
PANEL 
ASSEMBLY 


MAP 
COMPARTMENT 


PASSENGER SIDE SHOWN-DRIVE SIDE SIMILAR 


SWITCH HOUSING | DOOR TRIM SWITCH SWITCH 
ASSEMBLY PANEL ASSEMBLY HOUSING 
14A335 рар КЕЛЕР ASSEMBLY ASSEMBLY 


SWITCH SCREW 
CONNECTOR 381801-S36BX MES 
3 REQ'D 
ASSEMBLY ( ) ASSEMBLY 


R4674-2A 


Removal SWITCH PIN 
О 


1. Inserta small, thin-bladed screwdriver into spring 
tab slots (located at front and rear of switch 
housing) and apply pressure to make the switch 
housing assembly pop out. 


Remove three connector attaching screws from 
switch housing. 


The switch is held in place by the electrical 
contact pins. To remove switch, carefully pry 
Switch from connector with a small screwdriver. 


Installation 


1. Position switch to connector and press firmly into 
place. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: The switch is keyed to the connector and 2. Install connector to the switch housing using three 
can only be installed one way. attaching screws. 


3. Position switch housing to door trim panel and 
press firmly into place. 


Rear Side Window Glass—Bronco Removal 


An assistant outside the vehicle is necessary when 1. Working from inside, start at one corner and work 


removing or replacing the glass. across the top of the glass, pulling the 
weatherstrip down and pushing the glass and 


weatherstrip outward until the assistant can 
grasp the glass and lift it from the glass opening. 


2. Removethe weatherstrip from the glass. 
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FIXED SIDE WINDOW TYPICAL 
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Sas 
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ASSEMBLY 
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j xn SN 2 MOULDING 
WEATHERSTRIP < „4 E ASSEMBLY 
ASSEMBLY | MOULDING 
29732 | ASSEMBLY 
SLIDING GLASS INSTALLATION SHOWN 29732 
FIXED GLASS INSTALLATION TYPICAL FIXED GLASS - STANDARD PRODUCTION FIXED GLASS - R.P.O. (WITH MOULDING) 
SECTION A SECTION B SECTION B 


Installation . Install а draw cord all around the weatherstrip in 
Clean the weatherstrip with cleaning solvent to the flange crevice. Let the draw cord overlap at 
inches) and tape the ends of the draw cord to the 


Clean the glass opening flange. Check the flange 
for wavy areas, and repair as necessary. 


Apply Liquid Butyl Sealer C9AZ-19554-B 
(ESB-M4G 162-A) or equivalent in the glass 


crevice of the weatherstrip. Install it on the glass. 


Apply a bead of Liquid Butyl Sealer 
C9AZ-19554-B (ESB-M4G 162-A) or equivalent 
between the secondary sealing fins of the 
weatherstrip. 


inside of the glass. Apply Rubber Lubricant 
D9AZ-19583-A (ESA-M 1B6-A) or equivalent to 
the weatherstrip lip. 


Have an assistant position the window assembly 
in the window opening and apply hand pressure 
on the glass from the outside. From the inside, 
draw the lip of the weatherstrip over the window 
opening lower flange with a draw cord. Alternate 
from side to side, moving approximately 305mm 
(12 inches) at a time, until the window is in place. 
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REMOVAL AND INSTALLATION (Continued) 


7T. Water test the installation for leaks, and seal with 
additional Liquid Butyl Sealer C9AZ-19554-B 
(ESB-M4G 162-A) or equivalent, if necessary. 


Side Window —F-Series Super Cab 
Removal 
1. Remove interior trim around window. 


2. Remove 10 self-threading nuts from inside the 
window assembly and remove the moulding 
assembly. 


3. Remove the glass assembly by pushing with 
enough pressure to separate the butyl seal. 


4. Clean the old seal from the body recess and from 
the glass assembly. All traces of the old sealing 
material must be removed. 


5. Inspect for sheet metal deficiencies. Check the 
sealing surface of the flange for chipped or 
missing paint. Repair as necessary. 


Installation 


1. Apply new Buty! Tape D9AZ-19562-B or 
equivalent around the outer perimeter of the body 
recess. 


2. Press window assembly into place. Use enough 
pressure to seat the glass firmly in the sealing 
material, but avoid damaging or distorting window 
assembly. 


3. Install moulding assembly. 


4. Install 10 self-threading nuts and run up snug. Do 
not overtighten. 


Sealing Leaks 


If water or dust enters the window, follow steps 1 and 
2 of Side Window Removal. Run a bead of clear 
Silicone Rubber D6AZ- 19562-A or equivalent around 
the entire perimeter of the glass. Immediately install 
the moulding assembly and nuts, and tighten. Then, 
carefully wipe away any visible silicone seal. Use a 
clean cloth, changing the wiping surface often. Make 
sure to remove all silicone seal from the sheet metal 
and moulding assembly. This must be done within 
three minutes of running the bead around the glass. 


(IF NECESSARY, RUN BEAD OF 
SILICONE SEAL AROUND THE 


BUTYL SEAL 
(APPLIED IN 
FORM OF TAPE) 


MOULDING ASSEMBLY 


WINDOW ASSEMBLY 


OUT BOARD SURFACE 
OF THIS GLASS) 


Tailgate Glass—Bronco 
Removal 


Open tailgate. 

Remove inside cover access panel (10 screws). 
Remove inside cover panel support (1 screw). 
Remove inside cover watershield. 


Manually close both tailgate latches to raise the 
glass. 


Remove four nuts retaining glass and bracket 
assembly to regulator. 


If tailgate has heated glass option, disconnect 
two terminals (drivers side). 


Grind off four rivets, two on each bracket 
assembly to glass. Punch out four rivets and 
remove four retainers and spacers. 


Pull out tailgate upper corner seal assembly, one 
on each side. 


. Snap out tailgate inside belt weatherstrip 
assembly with tool. 


. Slide back window glass out from tailgate 


assembly. 


Installation 


Slide glass midway into tailgate assembly. 
Connect heated glass wires, if so equipped. 


install glass bracket C-channels onto the 
regulator arm slide guides. 


Position tailgate glass over glass bracket 
C-channel studs and install four spacers, 
retainers and rivets. 


Lower glass to connect heated glass wiring 
terminals. 
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REMOVAL AND INSTALLATION (Continued) 


6. Close tailgate and cycle glass to ensure smooth 9. Installten inside cover access panel screws. 
operation. : 
10. Close door and cycle tailgate to ensure proper 
7. Installwatershield. function. 


Install inside cover panei support (1 screw). 
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REMOVAL AND INSTALLATION (Continued) 


INTERIOR ACCESS TORSION BAR 
COVER PANEL 


SCREW 
55962-S9 
TAIL GATE 
TAILGATE ASSEMBLY 
9841616-7-A 


O/S BELT 
9841610 


REGULATOR 


WINDOW ASSEMBLY 
9842006 5544000 WEATHERSTRIP 


ASSEMBLY 
9841676 


TAILGATE 


SEAL ASSEMBLY 
9841616-7-A 


SCREW AND 

WASHER 

ASSEMBLY 
57472-S2 

BRACKET 

9-14 NM 98422818 


(6-11 FT-LB) 
SCREW AND 387392-S 
WASHER 


ADJUSTING 
SCREW AND 
WASHER 
57472-S2 
9-14 М-т 
(6-11 FT-LB) 


Y О) 


W/S ASSEMBLY 
9841676 


MAIN VIEW 98422А20-А VIEW D 


WEATHERSTRIP ASSEMBLY 
9841610-A 


BRACKET 
98422B18 


SWITCH DOOR LOCK CYLINDER 
ASSEMBLY —— RETAINER-9843629 


TAILGATE 


RETAINER 
54234A36 


SCREW 


380642-S2 | 
7 d. 
SCREW 9. 
| 38101-S55 ^ % 


54234A44 


RIVET 
385323-S100 


SEAL ASSEMBLY ⁄ 


9841616-7-A 
VIEW IN CIRCLE B 


CYLINDER 
7143184-E 


VIEW C 14559-A | 
R2134-H 


VIEW IN CIRCLE A 
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REMOVAL AND INSTALLATION (Continued) 


Tailgate Lock Cylinder — Bronco 
Removal 
Remove interior access cover panel. 


Raise glass. If glass cannot be raised, remove 
glass as outlined. 


Remove lock cylinder retainer. 


Disengage lock cylinder from switch and remove 
from tailgate. 


Installation 


Position lock cylinder to tailgate and engage in 
switch. 


Secure lock cylinder with retainer. 
Check operation of lock cylinder and switch. 
Install interior access cover panel. 


CLIP 
14559-A 
LOCK 
CYLINDER 
714B184-E 


DOOR LOCK 
CYLINDER 
RETAINER 

9843629 


Tailgate Window Regulator Switch (Instrument 
Panel Mounted) — Bronco 


NOTE: The tailgate switch is located in the lower LH 
finish panel on the instrument panel. 


Removal 


1. Remove the headlamp switch knob and the 
windshield wiper switch knob by releasing the 
knob retaining clips and pulling the knobs from 
their switch shafts. 


Using a thin-bladed screwdriver (or a small putty 
knife) carefully pry off the lower left finish panel 
by starting at the upper left corner of the finish 
panel and working counterclockwise around the 
perimeter of the finish panel. 


NOTE: The finish panel is held in place by four 
retaining clips on the instrument panel holding four 
plastic fingers on the finish panel and care should 
be taken not to break the four plastic fingers 
when prying the finish panel off. 


Remove the two switch retaining screws and 
remove the switch from the finish panel. 
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4. Separate the switch assembly from the wiring 
harness by grasping the wiring harness in one 
hand (close to the switch), the switch in the other 
hand and pulling them apart. 


Installation 
Position the wiring connector to the switch and 
push them firmly together. 


Position the switch to the finish panel and install 
the two retaining screws. 


Position the finish panel to the instrument panel 
taking care to align the four plastic fingers with 
the four retaining clips and press firmly into place. 


Reinstall the headlamp switch knob and the 
windshield wiper switch knob. 


Tailgate Window Regulator Switch (Tailgate 
Mounted) —Bronco 


Removal 
Remove interior access cover panel. 


Raise glass. If glass cannot be raised, remove 
glass as outlined. 


Disconnect wiring harness. 
Detach switch from lock cylinder by removing clip 
and remove from tailgate. 


Installation 
1. Install switch on lock cylinder and install clip. 


Connect wiring harness. 


2 
3. Check operation of switch. 
4 


Install interior access cover panel. 


Tailgate Window Regulator Electric 

Motor —Bronco 

Removal 

Refer to Window Regulator Removal. 

1. Raise glass to full up position. If glass cannot be 
raised, remove glass as outlined. 

2. Disconnect motor wiring harness. 


WARNING: COUNTERBALANCE SPRING IS 
UNDER TENSION! TO PREVENT INJURY 
FROM SUDDEN MOVEMENT OF REGULATOR 
COMPONENTS, CLAMP/LOCK GEAR 
SECTORS TO ALLOW SAFE MOTOR 
REMOVAL. 


3. Detach and remove electric motor from tailgate. 


Installation 


1. Position electric motor in tailgate and secure to 
regulator. 
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REMOVAL AND INSTALLATION (Continued) 


2. Connect wiring harness. 
3. Check operation of electric motor. 
4. Install interior access cover. 


Tailgate Window Regulator —Bronco 
Removal 


1. Lower tailgate and remove interior access cover 
panel (10 screws). If tailgate will not lower 
because glass will not go full down, manually 
depress safety lockout rod (located in bottom 
center of tailgate). 


2. Raise glass using jumper to motor (or manually 
close L.H. tailgate latch). if the glass will not go 
up, glass must be removed as outlined. 


3. Remove regulator attaching screw and washer 
assemblies. 


4. Remove regulator. 


Installation 


1. Position regulator in tailgate and secure with four 
screw and washer assemblies. Tighten to 9-14 
N-m (6-11 ft-lb). 


2. instali glass as outlined. 
Check operation of regulator. 
4. Install interior access cover panel. 


Vent Window Glass 
Removal 
1. Open the vent window. 


2. Push the glass from the glass frame using Glass 
and Channel Removal Tool 2900 or equivalent. 


3. Clean the glass frame of tape and sealer. 


Installation 
1. Apply sealer to the glass frame. 
2. (install the glass and new tape in the glass frame 


using Glass and Channel Removal Тоо! 2900 or 
equivalent. 
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3. Trim the excess edges of the tape around the 
glass frame and clean the glass and surrounding 
area. 


| GLASS AND CHANNEL REMOVAL TOOL (NO. 2900) 
OR EQUIVALENT AVAILABLE FROM SOMMER AND 
MALA GLASS MACHINE COMPANY, 5501 W. 
OGDEN AVENUE, CHICAGO, ILLINOIS 60650 

| 

i 

| 

| 


со Lr 


——  — ÑswuQh.— a" 


LL «PS А (тт 
=/= оја | 
a | A = 


R3109-1A | 


Vent Window Assembly and/or 
Weatherstrip—Econoline 


Remova! 


i. Remove the trim panel from the door inner panel. 
Refer to Section O 1-05, Trim and 
Ornamentation— Interior. 


2. Remove three screws attaching the vent window 
assembly to the upper leading edge of the door. 


3. Remove one screw attaching the division bar 
bracket to the door. 


5. Pull the front run out of the division bar. 


6. Tilt the vent window and division bar assembly 
rearward. Then, remove the vent window and 
division bar from the door. 


Remove two screws attaching the vent window 
upper pivot to the vent window frame. 


Remove the nut, spring, spacer and bushing from 
the vent window lower pivot. Then, separate the 
vent window glass and frame from the vent 
window frame. 


9. To remove the weatherstrip, remove two screws 
from the top of the vent window frame. Then, 
straighten the weatherstrip retaining tabs and 
remove the weatherstrip. 


| 
4. Lower door glass to the down position. 
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REMOVAL AND INSTALLATION (Continued) 


WEATHERSTRIP 


SPACER 
234B58 


SCREW 
56910-S40 


ADHESIVE WEATHERSTRIP 
(3 REQ’D) 20530 


GLASS 
21410 
CHANNEL ү % 


| ASSEMBLY 
| 21458 — 


SPACER 4 GLASS 
234B56 Z ~ 21410-1A | 11.68mm 
VENT / WEATHERSTRIP]  *?229mm 
р Rd: | (0.46 INCHES — 
CHANNEL | +0.09-0.06) VIEW A 
DIVISION ASSEMBLY Í DIVISION BAR DOOR GLASS 


RUN-21596 


| 21458 


10-14 N-m | 


ACCE PSS SEALER) Ж; | 
COVER | 4 (7-11 FT-LB) 
21122 US BELT LINE GLASS-21410 
WEATHERSTRIP BELT LINE 
peri AT WEATHERSTRIP 
23200-1 SCREW š ASSEMBLY 


57502-S2 
10-14 Nm | 
(7-11 FT-LB) 


21452 
WEATHERSTRIP 


CHANNEL 
ASSEMBLY 


RETAINER AND 


BRACKET REAR RUN | 21458 
ASSEMBLY WATERSHIELD RETAINER 
223A24 ASSEMBLY-21532 N1630-K 


Installation 
1. Position the weatherstrip to the vent frame. 


Vent Window Assembly and 
Weatherstrip—F-Series and Bronco 
Removal 


Remove the door trim panel retaining screws and 
remove the door trim panel. 


2. Position the vent window upper pivot to the glass 
frame pivot and vent frame. Install the two 
attaching screws. 


3. Position the glass frame to the vent frame and 
install spacer, bushing, spring and nut on the vent 
window lower pivot. Adjust the spring tension to 
hold the vent window in any position at highway 
speeds. 


Remove the screw retaining the division bar to 
the door inner panel. 


Remove the two screws attaching the vent 
assembly to the leading edge of the door. 


4. Position the vent window and division bar in the Lower the door glass to full down position. 


door. Pull the glass run part way out of the door run 


5. Position the glass and channel assembly in the retainer in the division bar area. 
front division bar. Then, place the vent window 
assembly into position in the door. Install three 
screws attaching the vent frame to the upper 


leading edge of the door. 


Tilt the vent window and division bar assembly 
toward the rear of the door and remove the vent 
window assembly from the door. 


Remove two vent upper pivot-to-vent frame 


6. Insert the rear run into the slot along the top edge screws. 


of the window opening. 
Remove the retaining nut and tension spring from 


7. Install the screw attaching the division bar the vent window lower pivot. 


bracket to the door. 
Separate the vent glass retainer and the pivot 
stops from the vent frame and weatherstrip 
assembly. 


8. Adjust the window glass runs. 


9. Install the trim panel on the door inner panel. 
Refer to Section 01-05, Trim and 
Ornamentation—interior. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 4. Position the run assembly in the vent window 
1. Position the vent glass retainer assembly with the assembly. 
pivot stops into the vent window frame and 5. Position the vent window and division bar 
weatherstrip assembly. assembly into the door and to the glass edge. 
2. Install the two upper pivot-to-frame retaining Ensure front door window spacer is in place. 
SCrews. 6. Install the vent window frame to leading edge of 
3. Install the pivot tension spring and retaining nut. door window frame with two retaining screws. 
Adjust spring tension so that the vent will stay 7. Install the division bar screw (adjust the run for 
open at highway speeds. proper door window operation). 


8. Install the door trim panel. 
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REMOVAL AND INSTALLATION (Continued) 


T — ==. | RUN 
SCREW ` ASSEMBLY 
VENT 55927-S55 | 152596 
WINDOW 
ASSEMBLY 


DOOR 
ASSEMBLY / 


RUN 
ASSEMBLY 


— a “FRONT RUN 
Y e F— — RETAINER 


aa DOOR 

es INNER 

mcr PANEL VENT 

WINDOW | 
SCREW AND ASSEMBLY BELT LINE 
WASHER ASSEMBLY WEATHERSTRIP 
N800510-S100 ASSEMBLY 
SECTION A SECTION B 1521452 
SCREW DOOR 
DOOR 55927-S55 ASSEMBLY 


ww POOLE oo иргин тан МР p'a am ҰРАН 22 СҮ ШТОГУ TE METEO, : —- чү; DRIN LOTTA 7, Pe HI. o КЕРУ ЛИК? acoso uc X CULO oe ra RR T TO 


ASSEMBLY РА 


ASSEMBLY 


SPACER TO BE 11-18mm 
(0.50-0.75 INCH) FORWARD 
OF REAR EDGE OF 
DIVISION BAR (TAPERED 
END AFT) 


VENT WINDOW 
ASSEMBLY 


VENT { RUN ASSEMBLY 


WINDOW | 21596 
PSAE MELY Ц < FRONT DOOR 
| i Ss WINDOW 
SECTION C mE : SECTION O 2 uj RUN SPACER 
WEATHERSTRIP| 11234B58 
Nr un | 
21452 ВЕТА!МЕВ 
| ASSEMBLY DOOR GLASS RUN 
А 21532 ASSEMBLY-152596 
Ta: DOOR OUTER 
t3 PANEL | NOTE: LOWER EDGE OF NOTCH ON 
LIS | RUN TO BUTT AGAINST VENT WINDOW 
i == INSIDE RETAINER 
| VIEW IN CIRCLE E 
DOOR INNER 
SECTION F | VIEW IN CIRCLE G | PLASTIC eins 
= (шен | | | RIVET DOOR OUTER 
805509-S | 
RUN (4 REQ'D) ANEL 
ASSEMBLY ‘ale VALVE ASSEMBLY 
21596 | =| DOOR VENT 
КРКЕ : = В.Н. DOOR ONLY 
| 3 20892 
PANEL = | 
i PEEL RELEASE 
> PAPER AWAY 
ет | BEFORE INSTALLATION 
ASSEMBLY RETAINER | 
М800510-5100 ASSEMBLY ; 


21532 | 
SECTION Н эз SECTION J 
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REMOVAL AND INSTALLATION (Continued) 


Window Regulator Installation 
Removal 1. Position regulator in door and insert arm into 
; I glass bracket channel. 
1. Remove door trim panel and access cover, if so 
equipped. 2. Position regulator to inner panel and install rivets 
. i using Rotunda Hydraulic Rivet Gun 107-00600 or 
2. Support glass in the full up position. equivalent to attach regulator to inner panel. A 
3. Removecenter pin from regulator attaching rivets 1/4 inch -20 x 1/2 inch screw and washer 
with drift punch. Then, drill head from each rivet assembly and a 1/4 inch -20 nut and washer 
using a 6.35mm (1 / 4-inch) drill and remove rivet. assembly may be used in place of the rivets if 
Be careful not to damage sheet metal holes rivets are not available (equivalent metric 
during drilling. retainers may also be used). 
4. Disengage regulator arm from glass bracket and 3. Check operation of window mechanism and 
remove regulator. install door trim panel. 


Window Regulator — Removal and 
Replacement — Typical 


TAPE 
ESB-M3G44-A 
(OR EQUIVALENT) DOOR 


\ 
\ CHANNEL 


REGULATOR 
23200 | 


REGULATOR 


189-S1 
ASSEMBLY 5895188 9199 


SPACER 
23227 


DOOR HANDLE 
22614 


HANDLE 


SCREW AND 
WASHER ASSEMBLY 
N801271-S100 


CHANNEL 


| 390334-S7 ASSEMBLY TIGHTEN TO 
TIGHTEN TO 21458 9-14 N-m 
3.7-5.4 N-m (6.6-10.3 FT-LB) 
(33-48 IN-LB) 


VIEW B 


N4542-F 


Windshield Glass—Econoline . Remove the windshield exterior mouldings with 
Molding Removal Tools, T64P-420006-B and 
T64P-420006-C or equivalent. 


Removal 
T: 


Remove the windshield wiper arms and blades. 
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REMOVAL AND INSTALLATION (Continued) 


INSERT TOOL BETWEEN MOULDING AND GLASS AND 

ENGAGE RETAINER AS SHOWN. PULL RETAINER ROOF 

TOREMOVE MOULDING UPWARD. S 
` 


r 
? o 


PINCH WELD 
FLANGE 


EXTERIOR 
MOULDING 


SEALER 


EX < Y 


= TAPE 
MOULDING REMOVAL TOOL ` zi 

T64P-42006-B RIGHT HAND GLASS INTERIOR 

T64P-42006-C LEFT HAND GARNISH MOULDING — N4446-1C 


TOP R.H. 
MOULDING 


R.H. BELT ASSEMBLY 
MOULDING 03682 
ASSEMBLY TOP L.H. 
03164 Z m 860 MOULOING 
ASSEMBLY 
| 03683 


NOTE: 
WHEN A PAINT REPAIR IS MADE ON L.H. BELT 
BODY AREAS ADJACENT TO WIND- MOULDING 
SHIELO BUTYL MOUNTING SURFACE, ASSEMBLY 
THE BUTYL TAPE MOUNTING SURFACE 03165 
MUST BE MASKED TO PREVENT THE 
APPLICATION OF ANY ADDITIONAL (в) 
PAINT (EITHER ТОР COAT OR OVER 
SPRAY). SPACER AND 

RETAINER ASSEMBLY 

420A64 


TOP MOULDING 
ASSEMBLY BELT MOULDING ASSEMBLY SPACER 
03836 


Ie 


— 


ASSEMBLY 


ASSEMBLY — т 
EMBLY 
"e RETAINER ASSEMBLY SPACER AND 


03178 RETAINER ASSEMBLY 
VIEW-A VIEWB | VIEW-C 


01-11-36 
REMOVAL AND INSTALLATION (Continued) 


3. With Electric Knife T7OP-42006-A or equivalent, 
insert the blade under the edge of the glass. 


ELECTRIC KNIFE 
Т70Р-42006-А 77. 


N5319-1A 


4.  Cutthe butyl seal as close to the inside surface of 
the glass as possible. 


5.  Tocutthe butyl at corners of the windshield, 
move the handle of the tool as close to the corner 
of the windshield as possible. Then, rotate the 
blade downward to cut the corner butyl seal. 
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6. 


10. 


01-11-36 


Remove the glass from the vehicle using Glass 
Holding Tool D81T-336 10-H or equivalent. 


GLASS HOLDING TOOL 
D81T-33610-H 


N5211-1B 


Temporarily position the replacement glass in the 
windshield opening using spacers to prevent 
glass-to-metal contact. 


Adjust glass side-to-side to the best 
glass-to-A-pillar weld flange overlap position. 


Adjust the lower spacers, if necessary, for proper 
positioning at the top. A minimum of 4.8mm 

(3/ 16-inch) butyl tape-to-glass contact is 
required around the perimeter to ensure proper 
retention and a waterproof seal. Mark this 
location on the outside surface of the glass and a 
corresponding surface of the glass opening. 


Remove the glass. Clean the inside surface and 
edge thoroughly. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: APPLICATION OF PRIMER MUST BE 
UNIFORM WITH NO SKIPS PERMISSIBLE. 
ALLOW 20 SEC. MINIMUM DRYING TIME 
PRIOR TO INSTALLATION OF GLASS 
ASSEMBLY. 


. WHEN A PAINT REPAIR IS MADE ON 
BODY AREAS ADJACENT TO WIND - 
SHIELD BUTYL MOUNTING SURFACE, 
THE BUTYL TAPE MOUNTING SURFACE 
MUST BE MASKED TO PREVENT 

THE APPLICATION OF ANY ADDITIONAL 
PAINT (EITHER TOP COAT 

OR OVER SPRAY). 


GLASS 
ASSEMBLY 


8mm (.30 INCH) WIDTH VISIBLE CONTACT ALONG 
SIDE AND COWL TOP. IRREGULARITIES OF 

5mm (.20 INCH) MIN. WIDTH ARE ACCEPTABLE 
PROVIDING THEY DO NOT EXCEED THE 
FOLLOWING: 


50mm (2 INCH) MAXIMUM LENGTH EACH ONE 
PER 38cm (15 INCH) SEGMENT. 


GLASS 
ASSEMBLY 


SEALER 


SEAL 

ASSEMBLY 

FLUSH TO + 1.5mm (.06 INCH) 
SECTION A 


15.7mm (.62 INCH) MIN. 


20.3mm (.80 INCH) 
MIN. ALONG BOTTOM 


GLASS 
ASSEMBLY 
VIEW 


` 
4. 


— 
E. D 


SPACER 


6.35-9.90mm (.25-.39 INCH) 


GLASS 
ASSEMBLY 


5mm + 1.5mm (.20 + .06 INCH) 
DURING PRESSING OPERATION 


SECTION E 


ALONG TOP 


—— 


SPACER 


(.62 INCH) 
MIN. ALONG 


COWL AREA. 
SIDES 


SPACER 


ЕЕЕ 


RETAINERS 


APPLY WITH TOP EDGE EVEN WITH 
CENTER OF VISUAL LOCATING 
DEPRESSION + 1.5mm (.06 INCH) 


PRIMER 


APPLY AS SHOWN TO TANGENT 
LINE + 1.5mm (.06 INCH) ALONG 


SECTION C 


GLASS 
ASSEMBLY | 

03100 NN у 
lf E mx — aC А”. |. а МИ A ` 
I mr comm. 
SECTION A SEE IER ; 

SECTION F 
“ — LIQUID BUTYL 
—22 SEALER 
VIEW G — 4... APPROX. 15cm (6.00 INCHES) agr ev id (OR EQUIVALENT 


т. 


ECTION 
i Ë VIEW B 


SEALER 


10mm (.40 INCH) WIDTH VISIBLE CONTACT 
ALONG WINDSHIELD HEADER AT TOP 
IRREGULARITIES OF 8mm (.30 INCH) MIN. 
WIDTH ARE ACCEPTABLE PROVIDING 
THEY DO NOT EXCEED THE FOLLOWING: 
50mm (2 INCH) MAX. LENGTH EACH ONE 
PER 38cm (15 INCH) SEGMENT. 


SECTION F 


Еа 


Le 


= 


SPLICE CUT LINE MUST TAPER 
DOWN OUTBOARD OF 
VEHICLE 


VIEW G 


N4547-E 


01-11-37 


01-11-38 


REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Start at the side of the glass opposite the original 
butyl splice and place the 8mm (5/ 16-inch) 
diameter butyl furnished in the kit on top of and in 
a position that ensures the 4.8mm (3/ 16-inch) 
minimum contact with the glass on the existing 
butyl remaining on the pinch weld flange. 


NOTE: Do not allow the new buty! to overhang 
the edge of the existing butyl. Do not stretch the 
butyl or bridge the corners of the windshield 
opening. 


JOINT LINE OPPOSITE 
JOINT LINE IN EXISTING 


BUTYL 


CENTER NEW TAPE 
OVER EXISTING BUTYL 


EXISTING BUTYL 


VIEW A N4282-1A 


Carefully splice the two loose ends of the new 
butyl. The cut line of the splice must taper 
downward toward the outboard side of the 
vehicle. 


Apply the primer (furnished in the kit) around the 
perimeter of the cleaned inside surface and the 
edge of the glass in the area that will contact the 
butyl seal. Allow the primer to dry a minimum of 
five minutes before installing the glass. 


Place the glass in the opening, aligning the crayon 
marks. 


Firmly press the glass against the butyl with hand 
pressure or weights (approximately 113 kg (250 
Ib)). Verify the 4.8mm (3/ 16-inch) contact 
between glass and butyl is achieved. A dull spot 
indicates an area where the butyl is not 
contacting the glass surface. Additional pressure 
should seal such areas. 


From outside the vehicle, apply Liquid Butyl 
Sealer C9AZ-19554-B (ESB-M4G 162-A) or 
equivalent around the entire edge of the glass. 


Remove any excess primer from the inside 
surface of the glass with a razor blade. Wipe the 
glass with a clean cloth dampened with naphtha. 


When the liquid sealer has skinned-over 
(approximately 10 minutes), water test the 
installation. If necessary, repair any leaks with 
additional liquid sealer. 
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9. 


01-11-38 


Install the mouldings and wiper arms and blades. 


10. Clean the glass and surrounding areas. 


Windshield Glass—Econoline— Alternate 
Procedure 
Removal 


Use the following procedure if adhesion of existing 
butyl is unreliable: 


t 
2. 


EQUIVALENT 
C9AZ-19554-B 


Remove the windshield wiper arms and blades. 


Remove the windshield exterior mouldings. Refer 
to Section 01-08, Trim and Ornamentation — 
Exterior. On vehicles with heated rear windows, 
disconnect heating wires before proceeding with 
glass removal. 


With Glass Removal Hot Knife, T7OP-42006-A or 
equivalent, insert the blade under the edge of the 
glass. 


Cut the butyl seal as close to the inside surface of 
the glass as possible. 


To cut the butyl at corners of the windshield, 
move the handle of the tool as close to the corner 
of the windshield as possible. Then, rotate the 
blade downward to cut the corner butyl seal. 


Remove the glass from the vehicle using Glass 
Holding Tool D81T-336 10-Н or equivalent. 


Clean all remaining butyl from the pinch weld 
flange. 


Inspect flange carefully for sheet metal 
deficiencies, and the sealing surface of the pinch 
weld flange for chipped or missing paint. Repair 
as necessary. Pinch weld flange must be primed 
with Metal Primer ESB-2C 17 1-AB or equivalent 
before applying butyl tape. 


MOULDING USING ELECTRIC KNIFE T70P-42006-A 
OR EQUIVALENT CUT THE EXISTING 
BUTYL AS CLOSE TO THE GLASS AS 

POSSIBLE 


LIQUID BUTYL 


SEALER OR 


EXISTING 
BUTYL 


Installation 


1. 


Starting at the midpoint on A-pillar, apply the butyl 
tape around the opening as shown in View B. 
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REMOVAL AND INSTALLATION (Continued) 


2. Cut the butyi at the required length on a 45 
degree angle and carefully splice the two loose 
ends. The splice cut line must taper down and 
toward the outboard side of the vehicle as shown 
in View A. 


B 


PREFERRED CUT OPTIONAL CUT 45 DEGREES 


45 DEGREES 


FLUSH +1.5mm-Omm 


VIEWA | МЕМ В 


3. Apply the giass primer (furnished in the kit) 
around the perimeter of the cleaned inside 
surface and the edge of the glass in the area that 
will contact the butyl seal. 


BUTYL TAPE MOULDING 
D9AZ-19562-B RETAINER 
USED FOR 
INSTALLATION 
NO. 1 


рех 
5319! 


APPLY THE 7.94mm (5/16”) 
DIAMETER BUTYL TAPE (PART OF KIT) 
ON THE TOP OF AND CENTERED ON 
THE EXISTING BUTYL 
REMAINING ON THE PINCH FLANGE 


Windshield Glass Removal —F-Series and 
Bronco 
1. Remove the windshield wiper arms and blades. 
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EXISTING 


= 
ЧАГ 


4. Allow the primer to dry a minimum of five minutes 
before installing the glass. 


5. Place the glass in the opening, aligning the crayon 
marks. 


6. Firmly press the glass against the butyl with hand 
pressure or weights (approximately 113 kg (250 
Ib)). Ensure 4.8mm (3/ 16-inch) contact on 
A-pillar, 9.5mm (3/8-inch) contact on header and 
cowl between glass and butyl is achieved. A dull 
spot indicates an area where the butyl is not 
contacting the glass surface. Additional pressure 
should seal such areas. 


7. From outside the vehicle, apply Liquid Butyl 
Sealer C9AZ- 19554-B (ESB-M4G 162-A) or 
equivalent around the entire edge of the glass. 


8. Remove any excess primer from the inside 
surface of the glass with a razor blade. Wipe 
glass with a clean cloth dampened with naphtha. 


9. When the liquid butyl has skinned-over 
(approximately 10 minutes), water test the 
installation. If necessary, repair any leaks with 
additional liquid sealer. | 


10. Install the exterior mouldings and wiper arms and 
blades. 


11. Clean the glass and surrounding area. 


BUTYL TAPE 
D9AZ-19562-B 
USED IN 
PROCEDURE 

NO. 2 


1.59mm (1/16") 


N8410-A 


2. Remove all mouldings, glass stops and retainers. 
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REMOVAL AND INSTALLATION (Continued) 


MOULDING MOULDING 
pps MOULDING 
L ASSEMBLY | ASSEMBLY 
aie 03164 


MOULDING 
ASSEMBLY 
GLASS ASSEMBLY 


MOULOING ASSEMBLY 
RETAINER 


| 222% 


MOULDING 
ASSEMBLY 
MOULDING ASSEMBLY GLASS 03682 
MOULDING ASSEMBLY 03164 ASSEMBLY 
i GLASS ASSEMBLY 


Remove windshield rearview mirror. . Force wire through seal at bottom of 
| | | windshield. (A 4.8mm [3 / 16-inch] maximum 
a. Loosenmirror mounting bracket setscrew. OD aluminum rod with a notch cut in one end 


b. Pullmirror assembly upward to remove from can aid in forcing wire through bottom seal.) 
windshield retainer. . With one technician holding the end of the 


Using a 914mm (36-inch) length of single strand wire inside the vehicle, the other technician 
Steel music wire (smallest OD available), cut the should yank the wire to cut the seal (first 


urethane seal around entire edge of windshield as along the bottom of the windshield, and then 
follows: along the sides and top). 
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REMOVAL AND INSTALLATION (Continued) 


SECTION A 


\\ 4 


9.0mm (FOAM TAPE, ITEM 5) 
(0.35 IN.) | 

8.0 + 1.0mm (ITEM 4) 
(0.31 + 0.04 IN.) 


14.0 + 2.0mm OR – 1.0mm 
(0.44 IN. + 0.08 IN. OR – 0.04 IN.) 


1 ЅТЕР 2 
SECTION A 


19.0mm MIN. 
(0.75 IN.) 


SECTION A 


LOCATE ITEM 7 
BETWEEN VISUAL 
LOCATION DEPRESSION 


SECTION D 


(0.75 IN.) 
^ VIEW IN CIRCLE B 


VIEW IN CIRCLE C 
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1. WINDSHIELD GLASS ASSEMBLY 
(03100) 
NOTE: GLASS MUST BE CENTERED IN 
BODY W/SHIELD OPENING SUCH 
THAT THE DIFFERENCE BETWEEN 
SIDE MARGINS IS NOT GREATER 
THAN 3.0mm (0.12 IN.) ALONG EN- 
TIRE "A" PILLAR 
2. GLASS CLEANER-URETHANE - (ESB- 
M5B280-A) APPLY TO WINDSHIELD 
UNDERSIDE ALONG ENTIRE PERIPH- 
ERY, IT MUST BE WIPED OFF IMMEDI- 
ATELY AFTER APPLICATION. 


3. GLASS PRIMER — URETHANE 
(BLACK)-(ESB-M2G224-A). ALLOW 5 
MINUTES DRYING TIME, PRIOR TO 
URETHANE SEALER APPLICATION 
AROUND ENTIRE PERIMETER OF 
WINDSHIELD OPENING (3 MIN. OP- 
TIONAL IF DRY TO TOUCH). 


4. HIGH VISCOSITY URETHANE SEAL- 
ER-(ESB-M2G46-A). APPLY ON PRIMER, 
ALONG ENTIRE PERIPHERY OF GLASS. 
BEAD SIZE MAY BE LARGER PROVIDED 
NO OBJECTIONABLE EXPULSION 
RESULTS. 

5. FOAM TAPE P. V.C. — (ESB-M3G137-A). 
6.0 x 6.0mm (0.24 x 0.24 IN.). SEALER 
APPLIED AROUND ENTIRE PERIMETER 
OF GLASS TO DIMENSION SHOWN, 
SEE VIEW “С” (BUTT ENDS ALONG 
BOTTOM EDGE). 

6. URETHANE PRIMER (BLACK) — (ESB- 
M2G234-A). APPLY TO OUTER SUR- 
FACE OF FLANGE ALONG THE ENTIRE 
PERIPHERY OF BODY WINDSHIELD 
OPENING. ALLOW 30 MINUTES DRY- 
ING TIME PRIOR TO INSTALLATION OF 
SEALS AND GLASS ASSEMBLY. 

7. SPACER ASSEMBLY — 03802 — 1 
REQ'D EACH SIDE. 


N5696-2A 


Remove the windshield from the vehicle using the Windshield Glass Removal — Alternate 
Glass Holding Tool D81T-336 10-H or equivalent. Method—F-Series and Bronco 
Remove any excess urethane, using care not to 1. Follow steps 1 and 2 of previous procedure. 
smear the urethane on component parts, : 
2. Insert blade of Dual-Handle Knife D8 1P-42006-B 
DERE рап ач oak or equivalent (available from Ford Special 
NOTE: If the urethane has cured all the way Service Tool Catalog or Saf-Ti Glass Distributors, 
through, it will not be lipides о тоте Troy, MI) into urethane seal. 
hich remains on the sheet metal. | 

pides ША | . With knife handle extended, yank knife blade 

7. Check flange sealing area for faulty sheet metal through urethane seal around entire edge of 


or foreign objects which may have caused, or windshield. Continue until all urethane is cut. 


may cause, glass breakage. Repair sheet metal if 


necessary. . Thick areas of urethane not cut by dual-handle 
knife can be cut by a utility (Stanley) knife. 
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REMOVAL AND INSTALLATION (Continued) 


5. 


Remove the windshield from the vehicle using 
Glass Holding Tool 08 17-336 10-H or equivalent. 


DUAL-HANDLE KNIFE 
D81P-42006-B 


N5212-1C 


Windshield Glass Installation —F-Series and 
Bronco 


1. 


Using a clean brush, apply Urethane Metal Primer 
ESB-M2G234-A or equivalent to windshield 
opening flange. 

NOTE: A minimum of 30 minutes is required for 
primer surface to dry. 


Place the windshield on a low, stable work 
surface inside up. 


Clean the windshield and install the rearview 
mirror. 


Using a lint-free cloth, wipe the outer 12.70mm 
(1/2 inch) of the inside windshield periphery with 
Urethane Glass Cleaner ESB-M5B280-A or 
equivalent. 


Glass (Glazing), Frames and Mechanisms 


10. 


11. 
12. 


13. 


NOTE: Wipe off cleaner immediately after 
application because it flash dries. 


Properly align windshield glass to body. 


NOTE: If existing (fully cured) urethane remains 
on the windshield opening flange, the new 
urethane should be applied on top of the existing 
urethane. However, at no point should the 
existing urethane material exceed 2.54mm (O. 10 
inch) above the flange sheet metal. If necessary, 
reduce the height of the existing urethane at 
various points using a razor blade or Stanley 
knife. 


Remove windshield glass from vehicle and place 
on work table. 


Thoroughly shake and stir Urethane Glass Primer 
ESB-M2G224-A or equivalent to ensure uniform 
pigment mixing. 


Using a clean brush, apply primer to glass edge. 
(Allow at least five minutes drying time.) 


.Apply an even bead of Urethane Sealer 


ESB-M2G222-A or equivalent around entire 
windshield edge using an air pressure cartridge 
gun. Air line pressure should be approximately 
276 kPa |40 psi]. The bead should be triangular 
in shape, 12.70mm (1/2 inch) high, and 6.35mm 
(1/4 inch) at base. 


Taking care to align the marks on the glass to the 
body, install the windshield assembly onto the 
vehicle. This must be done within 15 minutes of 
applying the urethane. 


Install the retainers, glass stops and mouldings. 


Install windshield wiper arms and blades, and 
rearview mirror. 


Install windshield moulding. 


NOTE: It is acceptable to use butyl afterseal to 
repair leaks (fill gaps) in urethane seal. 
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REMOVAL AND INSTALLATION (Continued) 


SPECIAL SERVICE TOOLS 


9.0mm (FOAM TAPE, ITEM 5) 
(0.35 IN.) | 

8.0 + 1.0mm (ITEM 4) 
(0.31 + 0.04 IN.) 


14.0 + 2.0mm OR - 1.0mm 
(0.44 IN. + 0.08 IN. OR - 0.04 IN.) 


1 STEP 2 
SECTION A 


19.0mm MIN. 
(0.75 IN.) 


LOCATE ITEM 7 
BETWEEN VISUAL 
LOCATION DEPRESSION 


SECTION D 


(0.75 IN.) 
^ VIEW IN CIRCLE B 


VIEW IN CIRCLE C 


SPECIAL SERVICE TOOLS ROTUNDA EQUIPMENT 


1. WINDSHIELD GLASS ASSEMBLY 
(03100) 


NOTE: GLASS MUST BE CENTERED IN 
BODY W/SHIELD OPENING SUCH 
THAT THE DIFFERENCE BETWEEN 
SIDE MARGINS IS NOT GREATER 
THAN 3.0mm (0.12 IN.) ALONG EN- 
TIRE “А” PILLAR 

2. GLASS CLEANER-URETHANE - (ESB- 
M5B280-A) APPLY TO WINDSHIELD 
UNDERSIDE ALONG ENTIRE PERIPH- 
ERY, IT MUST BE WIPED OFF IMMEDI- 
ATELY AFTER APPLICATION. 

3. GLASS PRIMER — URETHANE 
(BLACK)-(ESB-M2G224-A). ALLOW 5 
MINUTES DRYING TIME, PRIOR TO 
URETHANE SEALER APPLICATION 
AROUND ENTIRE PERIMETER OF 
WINDSHIELD OPENING (3 MIN. OP- 
TIONAL IF DRY TO TOUCH). 


4. HIGH VISCOSITY URETHANE SEAL- 
ER-(ESB-M2G46-A). APPLY ON PRIMER, 
ALONG ENTIRE PERIPHERY OF GLASS. 
BEAD SIZE MAY BE LARGER PROVIDED 
NO OBJECTIONABLE EXPULSION 
RESULTS. | 

5. FOAM ТАРЕ P. V.C. — (ESB-M3G137-A). 
6.0 x 6.0mm (0.24 x 0.24 IN.). SEALER 
APPLIED AROUND ENTIRE PERIMETER 
OF GLASS TO DIMENSION SHOWN, 
SEE VIEW “C” (BUTT ENDS ALONG 
BOTTOM EDGE). 

6. URETHANE PRIMER (BLACK) — (ESB- 
M2G234-A). APPLY TO OUTER SUR- 
FACE OF FLANGE ALONG THE ENTIRE 
PERIPHERY OF BODY WINDSHIELD - 
OPENING. ALLOW 30 MINUTES DRY- 
ING TIME PRIOR TO INSTALLATION OF 
SEALS AND GLASS ASSEMBLY. 

7. SPACER ASSEMBLY — 03802 — 1 
REQ'D EACH SIDE. 


N5696-2A 


ROTUNDA EQUIPMENT 


мон [шш — 


290 | Glass and Channel Remover Digital VoltOhm Meter 


Тоо! Number Description 


T64P-42006-B Moulding Removal Тоо! 107-00600 


CN4601-E 


Hydraulic Rivet Gun 
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SECTION 01-12 Instrument Panel and Console 


Assemblies 


SUBJECT PAGE 
DIAGNOSIS AND TESTING......................................... 0 1-12-1 
REMOVAL AND INSTALLATION 
Ash Receptacles — E-150 — E-350 ......................... 01-12-2 
Ash Receptacles — F-150 — F-350, F-Super 
Duty Chassis Cab and Bronco ............................. 01-12-1 
Cigar Lighters —E-150 —E-350............................-. 01-12-3 
Cigar Lighters —F-150 —F-350, F-Super Duty 
Chassis Cab and Bronco..................................... 01-12-2 


VEHICLE APPLICATION 


All E-150—E-350, Р-150—Е-350, F-Super Duty Chassis 
Cab and Bronco 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 
Console Assembly —F-150 —F-350 (Super 
Cab) and Bronco............... «eo eee eee eee en on one nono oo ons hane 01-12-3 
E-150 — E-350 and Club Wagon.............................. 01-12-4 
instrument Panel................................................... 01-12-8 
Instrument Panel —F-150 —F-350 —F-Super 
Duty Chassis Cab and Bronco ............................. 01-12-8 
VEHICLE APPLICATION............................................. 01-12-1 


DIAGNOSIS AND TESTING 


Possible problems associated with the cigar lighter 
are listed in the following Diagnosis Guide along with 
possible causes and correction steps. 


CONDITION POSSIBLE CAUSE RESOLUTION 


Cigar lighter — knob pops out before 
adequate heating. 


. Cigar lighter socket. 


Cigar lighter — element stays in, will 
not heat up. 


. Open circuit in wiring. 
. Cigar lighter element. 


. Cigar lighter socket. 


REMOVAL AND INSTALLATION 


Ash Receptacles —F-150 —F-350, F-Super 
Duty Chassis Cab and Bronco 
Removal 


To remove ash receptacle shield assembly, first 
remove ash receptacle. 


1. Removecenter finish panel. 


. Cigar lighter element. 


. Fuse burnt out. 


. Substitute another element. 
Replace if necessary. 


. Replace socket. 
. Replace fuse. If fuse blows again, 
check for short circuit. 


. Check for power to socket. Repair 
if necessary. 


. Substitute another element. 
Replace if necessary. 


. Replace socket. 
CL2776-2D 


Remove the two screws that attach the ash 
receptacle retainer to the instrument panel. 


Pull the retainer rearward to remove the 
assembly from the front of the instrument panel. 


Tip the rear of the retainer down to clear the 
electrical connector and leg at shield. Remove 
the assembly from the instrument panel. 


Disconnect electrical connector. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 
2. 


Connect electrical connector. 


Position the shield assembly to the opening in the 
rear side of the instrument panel, lifting the 
assembly onto the alignment pins. 


Push shield assembly forward to engage pins on 
instrument panel. 


Install the two screws attaching the shield 
assembly to the instrument panel. 


Install center finish panel. 


NOTE: For the F- 150—F-350, F-Super Duty 
Chassis Cab and Bronco only, remove the ash 
receptacle retainer assembly to facilitate cigar 
lighter socket removal. 


Ash Receptacles —E- 150—E-350 
Removal and Installation 
Open cover of ash receptacle. 


1. 


2. 
3. 


E 


TO OPEN: ROTATE COVER 
TOWARD FRONT OF VEHICLE 


K16314-A 


Lift out ash bin. 


Remove two screws attaching retainer and pull 
up. 


TO REMOVE ASHTRAY 
LIFT UP ON TAB 


CREWS 
° K16315-A 


Reverse steps 1 through 3 to install. 


Instrument Panel and Console Assemblies 


Cigar Lighters —F- 150 —F-350, F-Super Duty 
Chassis Cab and Bronco 
Removal 


1. 


Disconnect the battery ground cable. 


2. Open ash receptacle door. 

3. Remove the lighter element. 

4. Depress tongue on detent spring and remove 
door assembly. 

5. Disconnect the push-on connector from the base 
of the lighter socket (remove the ground when 
provided). 

6. Unscrew the socket and retainer. 

7. Remove the socket from the rear of the door 
assembly and the retainer from the front. 

Installation 


1: 


Replace the retainer іп the door assembly from 
the front. 


Cigar Lighter Installation —F-150 —F-350, 
F-Super Duty Chassis Cab and Bronco 


SOCKET AND | 


RETAINER ASSEMBL Y/ | 

=, / 

15065 ` p / 
^ Z 


^ . KNOB AND 
ELEMENT ASSEMBLY 
PART OF.SOCKET 15052 
AND RETAINER 
ASSEMBLY 


ET 


KA137-1A 


install the socket into the retainer using care not 
to damage the bimetal contacts. 


Reconnect the push-on connector to the base of 
the lighter socket (reconnect the ground when 
provided). 
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01-12-3 
REMOVAL AND INSTALLATION (Continued) 
Cigar Lighter Installation —E-150 —E-350 


SOCKET AND 
RETAINER ASSEMBLY 


ШІ) 


A ІШ) = 


@ 


LT 

(; 

(ЕЕ ©. 
p š @ 


Sc ELEMENT-15052 К4146-8 


4. Replace door assembly into receptacle shield 
pivots. Position and rotate upward to close. 


5. Replace the lighter element and reconnect the 
battery ground cable. 


6. Test for proper operation. 


Cigar Lighters—E-150—E-350 
Removal and Installation 
1. Remove the lighter element. 


2. Remove three screws at bottom of RH finish 


panel and two screws at top of panel, over radio. 


Pull rearward to disengage friction clips. 
3. Disconnect cigar lighter wiring. 


Instrument Panel and Console Assemblies 


01-12-3 


4. Unscrew the socket and retainer. 
5. Reverse steps 1 through 4 to install. 


Cigar Lighter installation —E-150 — E-350 


SOCKET AND 
RETAINER ASSEMBLY 


Ш) 
22 222 (| 
le 

е — — ( 3 


KNOB AND ИА 


= 
6-77 ELEMENT-15052 K4146-B 


Console Assembly —F-150—F-350 (Super 
Cab) and Bronco 


| Removal 
| 1. Remove the bolts from the base of the console 
panel. 


2. Remove the console. 


Installation 
1. Position console to floor of vehicle. 


2. Secure with bolts. 
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REMOVAL AND INSTALLATION (Continued) 


SCREW AND WASHER SCREW AND WASHER 


27 ASSEMBLY-N804421-S36 ASSEMBLY-N805631-S36X 
AND FLATWASHER AND FLATWASHER 


\ 


CONSOLE 
ASSEMBLY 


CARPET 
ASSEMBLY 


ASSEMBLED 
SECTION A 


LATCH ASSEMBLY 


N4352-G 


E-150—E-350 and Club Wagon 


т ee SCREW 
Instrument Panel Pad ie je 55923-S9 

é (2 REQ'D) 
Removal ' жы ; HEADLIGHT 
1. Removethe battery ground cable. OYGA, SWITCH-11654 


2. Remove headlamp switch bezel, knob and shaft 
assembly. 


3. Remove two screws at bottom of LH finish panel 
and pull rearward to disengage friction cups. 
Disconnect wiring connectors and remove panel. 


FRICTION CLIP ` 
LOCATION 


FINISH PANEL RS 
044D71 (LH) “ 


' =— ° 
`x. 
@ 
SCREW KNOB AND SHAFT 


52814-S368 ASSEMBLY 
11661 
R5300-1B 
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REMOVAL AND INSTALLATION (Continued) 


4. 


Remove four screws at bottom of instrument 
cluster finish panel and three screws at top of 
panel. Pull rearward and disconnect cluster wiring 
connectors, speedometer and remove instrument 
cluster. 


Instrument Panel and Console Assemblies 


PRING CLIP J 
Ad um 
== AY | 


SCREW 
52814-S2 
(7 REQ’D) 


WIRING 
ASSEMBLY . Е400 TRANSMISSION 
14401 SWITCH ASSEMBLY 


VIEW SHOWING INSTALLATION OF E4OD 
TRANSMISSION SWITCH 
VIEW A 


R5301-18 


5. Remove three screws at bottom of RH finish 


panel and two screws at top of panel, over radio. 
Pull rearward to disengage friction clips. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Installation RH 
Side —E-150-350 


FRICTION 
IP 
LOCATION 


CIGAR LIGHTER 
SOCKET AND RETAINER 
15055 


NUT 
387943-S36 
(2 REQ'D) 


` 


RADIO OPENING 
-04360 


% HEATER 

CONTROL 

RH FINISH ” ОРЕМІМС 
PANEL-044D70 SCREW COVER 
52814-S36B 04506 


Disconnect cigar lighter wiring, if so equipped. 


Reach under panel through openings made by 
removal of panels and remove 11 pad attaching 


Remove radio, if so equipped. nuts. Remove pad. 


Remove А /С register grille from RH end of 
instrument panel pad. 


NOTE: To remove the RH nuts it is necessary to 
approach from the underside of the instrument 
panel with an extension tool. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Installation —E-150 — E-350 
and Club Wagon 


PAD 

2204282 
SCREW 2) INSTRUMENT PANEL 
56929-52 / 1104304 ОН 1204304 


(HI-SERIES) 


BOLT | 
38737452 SCREW AND WASHER , , UPPER U-NUT 
ASSEMBLY MOULDING 45268-5101 
BRAKE AND CLUTCH 57131-S2 044C26 / 


PEDAL SUPPORT 
BRACKET-2467 SCREW 


55935-S2 


SCREW AND 
WASHER ASSEMBLY 
384932-S100 
INSTRUMENT PANEL 
04304 
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1 2557-Е 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Position instrument panei pad in place. Install 
retaining nuts and tighten to 2.03-3.39 N-m 
(18-30 in-Ib). 


2. Install A/C grille vents. 


Installation 


1. Carefully position instrument panel in vehicle and 
secure with two side attaching screw and washer 
assemblies tightened to 15-28 N-m (11-21 ft-lb). 


Secure instrument panel to supports with three 
screw and washer assemblies tightened to 17-27 
N-m (12-20 ft-lb). 


Install instrument panel upper moulding. Tighten 
screws to 14-20 N-m (10-15 in-Ib). 


Install steering column cover. Tighten screws to 
14-20 N-m (10-15 in-Ib). 


Install instrument panel pad. Tighten nuts to 11-27 
N-m (8-20 in-Ib). 


install all auxiliary equipment and controls 
removed during removal procedure. 


Install radio, if so equipped. 


4. Position RH finish panel in place, connect cigar 
lighter wiring and install two upper screws and 
three lower screws. 


5. Connect wiring connectors and speedometer 
cable to instrument cluster and position 
instrument cluster in place. Install three top 
retaining screws and four bottom retaining 
screws. 


6. Connect wiring connectors to LH finish panel. 
Position panel in place, and install two bottom 


retaining screws. Install instruments, clusters and controls. Refer to 


Group 13. 


Install steering wheel. Refer to Section 11-04A, 
Steering Column—Shift Rod Within Tube. 


7. Install headlamp switch bezel, knob and shaft 
assembly. 


Connect battery ground cabie. 


Connect battery ground cable. 


Instrument Panel 
Removal 
1. Disconnect battery ground cable. 


Instrument Panel —F-150—F-350—F-Super 
Duty Chassis Cab and Bronco 


Removal 


Remove steering wheei. Refer to Section 11-044, 
Steering Column— Shift Rod Within Tube. 


two side attaching screw and washer 
assemblies. Carefully remove instrument panel 
from vehicles. 


Disconnect battery ground cable. 
Working beneath instrument panel, remove nut 


3. Remove instruments, ciusters and controls. Refer and washer assembly attaching panel to brake 
to Group 13. and clutch pedal support. 

4. Remove heater / air conditioning control. Refer to Remove four quick operating quarter turn pins 
Section 12-03B, A/C—Heater securing instrument panel steering column 
System—Econoline. opening cover assembly to underside of 

5. Disconnect and remove cigar lighter. instrument panel.Remove cover. 

6. If so equipped, remove radio and instrument panel bali e bolt attaching instrument panel to panel 
mounted speaker. Refer to Section 15-01, Radios dS Orraca, 
and Premium Sound System and Section 15-03, Remove screw and washer assembly, located in 
Speakers. lower outer corner on each side of instrument 

7. Remove 11 nuts securing pad to instrument panel panel, securing panel to cowl side panel. 
and remove pad. Use care to prevent damage to Disconnect connectors from main wiring harness 
pad. (14401) to: (1) the blower ON-OFF switch and 

; lever assembly, (2) to A/C control switch апа 

B. «Нешоуе testing CONI cover pushbutton assembly, and (3) the control 

9. Remove instrument panel upper moulding. assembly illumination bulb. 

10. Remove two screw and washer assemblies Disconnect hoses from vacuum valve which is 
securing instrument panel to brake and clutch operated by the outside air control lever. 
рева! ворроц ргаскегаазәпоу: Disconnect function and temperature control 

11. Remove screw and washer assembly securing cables from control assembly as outlined. 
the instrument panel at lower support bracket. Remove tapping screws securing upper, leading 

12. While supporting the instrument panel, remove edge of instrument panel to top of dash panel at 


four locations. 


. Lift instrument panel assembly upward and over 


steering column and wheel. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Position instrument panel so that four holes near 
forward edge of panel align with mating holes 
near upper edge of dash panel. 


NOTE: The self-tapping screws used to attach 
the panel at these four locations turn into insert 
nuts in the dash panel. If any of these nuts (part 
number N8052 17) are damaged, they should be 
replaced. 


Connect function and temperature control cables 
to respective levers in control assembly as 
outlined. 


Connect vacuum hoses to vacuum valve in control 
assembly. 


Instrument Panel —F-150 — Е-350, F-Super Duty 
Chassis Cab and Bronco 


ix NUT AND b 
| © q -  N620480-S2 
|. INSTRUMENT 
1 w < PANEL 5 === 


U-NUT 
N623332-S100 
(1 REQ'D EACH SIDE) 


INSTRUMENT PANEL 
STEERING COLUMN 
OPENING COVER 
ASSEMBLY 

15044F08 


Instrument Panel and Console Assemblies 


QUICK OPERATING 
QUARTER TURN PIN 
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Connect wiring connector for blower ON-OFF 
switch, A/C control switch, and control assembly 
illumination bulb. 


Attach lower, outer corners of instrument panel to 
cowl side panel. 


Install instrument panel steering column opening 
cover on instrument panel. 


Install volt attaching instrument panel to dash 
panel brace. 


Install nut and washer assembly attaching 
instrument panel to brake and clutch pedal 
support. 


Connect battery ground cable. 


INSERT NUT 
N805217 
A REQ'D) 


SCREW-TAPPING 
N802451-S36B 
(4 REQ'D) 


Ж SCREW AND WASHER 
Q N606676-S36 
(1 REQ'D EACH SIDE) 


PANEL NE, 7 
U-NUT др 


N623332-S100 


BOLT 
N605877-S36 


CCL 2750-B 


01-12-10 Instrument Panel and Console Assemblies 01-12-10 


REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster and Cover Installation — 
F-150 —F-350 —F-Super Duty Chassis Cab and 
Bronco 


TIGHTEN TO 
1.3 Nm 
(12 IN-LB) 


1.3 Nem (12 IN-LB) 
COVER - MANUAL 
INDICATOR TRANSMISSION 
ASSEMBLY 78100 
AUTOMATIC 
TRANSMISSION 
78053 VIEW SHOWING INSTALLATION OF 


(PRNDL) FOR AUTOMATIC TRANSMISSION R5323-2A 


01-12-11 Instrument Panel and Console Assemblies 01-12-11 


REMOVAL AND INSTALLATION (Continued) 


Cluster Opening Finish 
Panels —F-150 —F-350 — F-Super Duty Chassis 
Cab and Bronco 


NAME PLATE 
ASSEMBLY 
044A04 : 
UPPER OPENING 
FINISH PANEL 
ASSEMBLY 
044D70 
I ID | 
= EANN ( 
INSTRUMENT PANEL | : x at б 
ASSEMBLY-04304 РГ... - 42 
UPPER OPENING FINISH 
PANEL ASSEMBLY 4 
044070 : 
SCREW 
N803876-S36B 
TIGHTEN TO 
2.0-2.4 N-m 
(18-21 IN-LB) 


WARNING LAMP INDICATOR 
ASSEMBLY F-150-350 DIESEL 
0C915 


SCREW 


N358754-S36B 
(2 REQ'D) 
RH FINISH 
PANEL 

SCREW LIGHT SWITCH ASSEMBLY 
, N803877-S36B 
PRESIDE TIGHTEN TO 

2.0-2.4 N:m 


(18-21 IN-LB) 


RADIO OPENING 
COVER ASSEMBLY 
04360 


CLUSTER 
FINISH PANEL 


ASSEMBLY š CENTER FINISH 
046B55 PANEL ASSEMBLY 
04302 


RS324-2A 


01-12-12 Instrument Panel and Console Assemblies 


REMOVAL AND INSTALLATION (Continued) 


Light and Windshield Wiper Switch Installation — 
F-150 —F-350 —F-Super Duty Chassis Cab and 


Bronco 
WINDSHIELD WIPER 
WINDSHIELD SWITCH ASSEMBLY 
WIPER SWITCH (INTERVAL WIPER) 
ASSEMBLY ч 17А553 
17А553 Z“ GROUND 
N @ < WIRE 
LIGHTING (e С “ә 
SWITCH М 
ASSEMBLY Ñ @ = 
11654 “у \ А 
INSTRUMENT 
PANEL ASSEMBLY 


NUT ASSEMBLY 


11650 
CLUSTER 
FINISH U 
PANEL 


LIGHT SWITCH 
KNOB-11666 


W/S WIPER CONTROL 
KNOB ASSEMBLY 
17513 


R5325-2A 


01-12-12 


01-13-1 


01-13-1 


SECTION 01-13 Doors 


SUBJECT PAGE 
ADJUSTMENTS 
Fore and ATL... eoi oie cene ti un Sousa uA наз 01-13-5 
Front Door Alignment ............................................ 01-13-5 
Hinged — Side Cargo and Back Door 
АПаПТПӨТЕ; Tu ora sao res ces evo e арыны амы ы 01-13-7 
Sliding вој ИНИНЕН e ha Qe aid Eua Reps suae а iuo cas Ve us 01-13-1 
UD OF DóWñi 222 —P—ÀÁ 01-13-3 


DESCRIPTION AND OPERATION 


Sliding Door—E-150—E-350................................. 01-13-1 


REMOVAL AND INSTALLATION 
Door and Window Weatherstrip 


ЕШМӘПСЕПЕ: асанна ыра ты ыы E NM has 01-13-22 
Door Hingé ua дынан адалы тарысын 01-13-13 
Door Hinge АвветЫу........................................... 01-13-11 
Door Latch—Front.............................................. 01-13-10 
Door Latch — Rear ............................................... 01-13-11 


VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty Chassis 


Cab and Bronco 


DESCRIPTION AND OPERATION 


Sliding Door —E-150—E-350 

The door is operated by rotating the inside or outside 
handle (inside-rearward or outside-downward) to 
release the latch and by sliding the door rearward to 
the full open position. When the door has been pushed 
fully rearward, the hold-open check will activate and 
prevent the door from inadvertently closing. There are 
no intermediate hold-open positions. To close the door, 
the inside or outside handle must be activated 
(inside-forward or outside-upward) to release the door 
from the check position. 


ADJUSTMENTS 


Sliding Door 
In or Out 
Front Upper 


To adjust the upper edge of the door, loosen the upper 
roller retaining nut and move the roller in or out to 


obtain a flush fit with the body sheet metal at the top 
edge of the door. 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 


Door, Hood and Tailgate 


Hinges—Lubricant........................................... 01-13-22 
роогвасцықды ылаынасы ары ыға Sos e Oed 01-13-12 
Handle and Control Assembly .............................. 01-13-13 
Lock Cylinder Lubricant....................................... 01-13-22 
Lower Guide Assembly .......................................... 01-13-8 
Sliding DOOR ai u uuu a санана наннын анала 01-13-8 
Striker — Front L Latch........................................... 01-13-12 
WANG ACC оаза еда воа асанов Exo Sue brane eos 01-13-13 
Tailgate Latch and Support Cable ........................ 01-13-13 
Tailgate Latch Release Handle and Lock 

Release Control Assemblies ............................. 01-13-15 
Tailgate Weatherstrip Assembly........................... 01-13-22 
Upper Bracket and Roller Assembly ....................... 01-13-8 

VEHICLE APPLICATION .............................................. 0 1- 13-1 


If the door is slammed with sufficient force, the latch 
will engage the striker in the primary position and the 
door panel will become flush with the body panel. A 
door slammed with less force may allow the rear latch 
to engage the rear striker in the secondary position. In 
this event, the door may be placed in the primary or 
fully-latched position by rotating the inside or outside 
handle (inside-forward, outside-upward) until a click is 
heard. 


The door can be locked by pushing down on the lock 
knob and closing the door, or by pushing down the lock 
knob after door is closed. 


Front Lower 


Support the door assembly so that no up or down 
movement can be made to the door when performing 
the in or out adjustment. 


To adjust the lower front edge of the door, loosen the 
retaining screws on the guide assembly and move the 
guide assembly forward to obtain a snug fit to the 
body, and rearward to move it away from the body, at 
the B-pillar post. 


01-13-2 Doors 01-13-2 


ADJUSTMENTS (Continued) 


Sliding Door Adjustments — Іп or Out or Up or 
Down 


REAR LATCH 
ACTUATING ROD 
ASSEMBLY 


LATCH ACTIVATING 
ROD RETAINER 
220A48 


HINGE 
ASSEMBLY 


= : DOOR 
^ ASSEMBLY 
BR ы SCREW AND 
56% WASHER ASSEMBLY 
57032-S2 
TIGHTEN TO 


9-14 N-m 
(6-11 FT-LB) 


HINGE 
ASSEMBLY 
SIDE DOOR 
26800 


ROD DOOR 


ASSEMBLY ASSEMBLY VIEW IN CIRCLE C 


CONTROL 
ROD RETAINER SCREW AND WASHER POLYETHYLENE 
220A48 ASSEMBLY GREASE 
MAIN VIEW 374271-S40 Е (ESB-MIC93-A) 
TIGHTEN TO im 
10-14 Nem ROLLER 
E ANC ОБ (7-11 FT-LB) OH ASSEMBLY 
DOOR z A 1225028 


NUT AND WASHER 


ASSEMBLY REFERENCE 
33777-S36 > DOOR ASSEMBLY 
SUNT м ⁄ Z BRACKET-SIDE 
(2-5 FT-LB) {| DOOR UPPER 


ы: GUIDE 
C ы 1524036 


SCREW 
390968-S 100 
TIGHTEN TO NUT AND WASHER 
2-6 Nem ASSEMBLY-34663-S36 
(1.5-4.5 FT-LB) TIGHTENTO 
16-25 М-т 
(12-18 FT-LB) 


VIEW IN CIRCLE D 


SCREW 

379283-S40 
— TIGHTEN TO 

| 17-27 N:m 
=== (12-20 FT-L8) 

I 
| N 
p 


—— ASSEMBLY 
SIDE DOOR 
LOWER 
16268A26 


LATCH ASSEMBLY 
SIDE DOOR REAR 
16264A32 


HINGE 
ASSEMBLY 
1226800 


VIEW IN CIRCLE E 
N4231-G 


01-13-3 
ADJUSTMENTS (Continued) 


Rear — Upper and Lower 


To move rear edge of door in or out, open door and 
loosen and adjust rear latch striker as required. 
Tighten striker. 


Sliding Door — Guides and Rollers 


LOAD DOOR IN 
UPPER TRACK HERE 


| BRACKET 
* TO FRONT OF BODY 


Е «фар 


Up or Down 
Front 


To move the front edge of the door up or down, loosen 
the three lower guide attaching screws. Then, rotate 
the guide at the lower attaching screw to obtain the 
desired door up or down position. 


Loosen the upper roller bracket assembly attaching 
screws. Adjust the bracket so that the bottom edge of 
the roller assembly is approximately 1.58mm (1/ 16 
inch) from the bottom flange of the upper track. 

Up / down adjustment to front striker may be required. 


Doors 


ROLLE 


01-13-3 


IK 
ASSEMBLY BODY SIDE 
DOOR REAR LATCH 
TIGHTEN TO 
35-45 N-m 
(26-33 FT-L8) 


ADJUST ROLLER WITH 
1.6mm (1/16 INCH) 
CLEARANCE: 


uL 
Ше 
5 

R 


ASSEMBLY 


SLIDING 


VIEW B 


Hinge Assembly 


To move the rear edge of door up or down, remove the 
rear hinge assembly mounting bolt covers. Then, 
loosen the four rear hinge assembly mounting bolts 
and move hinge assembly up or down until the hinge 
pin is observed to be horizontal and the roller properly 
sitting on the center track. Tighten the mounting 
screws. Open door and check striker-to-rear latch 
alignment. Adjust the rear latch striker up or down as 
required. Tighten striker. Close the door slowly. 
Ensure the rear latch striker clears the inboard tang on 
the latch pawl. 


Striker — Rear Latch 


To adjust the rear edge of the door in or out, mark the 
location of the rear striker, loosen and move the striker 
in or out to obtain a flush fit with the body sheet metal. 
Tighten striker. | 


01-13-4 Doors 


01-13-4 


ADJUSTMENTS (Continued) 


Sliding Door Adjustments — Fore and Aft 


2° Ñ 


= 


DOOR 
SHIELD-SIDE DOOR ASSEMBLY 
CENTER TRACK 


25014 
MAIN VIEW 
SCREW POLYETHYLENE 
2 REQ'D 124” W.B. GREASE 
4 REQ'D 138” W.B. D7AZ-19584-A 
386991-S39 (OR EQUIVALENT) 
SHIM 
CAP-TUBE ОКТУ: M STRIKER ASSEMBLY 
380614-S SIDE DOOR REAR 
LATCH-16264A10 
TIGHTEN TO 
35-45 М-т 
(26-33 FT-LB) 


INSERT 


ASSEMBLY a 
56912-S39 © 


383356-5 
SCREW AND 
WASHER ASSEMBLY 
56912-S2 
SHIELD-SIDE DOOR 
CENTER TRACK 
25014 
VIEW B 
SHIELD-SIDE DOOR 
CENTER TRACK 
25014 FILLER 
q. ee 
P2. : N ` E 
SCREW AND з 
WASHER | š 
VIEW E 


CENTER HINGE 


BUMPER CHECK 
389396-S 27204 


SCREW AND WASHER 
ASSEMBLY-57039-S2 


REINFORCEMENT 


SCREW AND WASHER 
ASSEMBLY-57032-S36 


INSERT 
383356-S 


o 


P) 


as 
` 
` 
| SSA 


SCREW AND 
WASHER 
ASSEMBLY 
57032-S2 
TIGHTEN TO 
8-14 Nem 
(6-11 FT-LB) 


FRONT STRIKER 
ASSEMBLY 
265A04 


CHECK ASSEMBLY 
SIDE DOOR 
LOWER GUIDE 


55876-S36 


N4232-H 


01-13-5 
ADJUSTMENTS (Continued) 


Fore and Aft 
Center Hinge Check and Front Striker 


To gain access to the hinge check, remove the two 
screws retaining the center track shield. On the 
regular 3505mm (138-inch) wheel base van the rear 
side marker lamp must be removed to gain access to 
the center track rear attaching screws. Refer to 


Section 17-03, Rear Lighting. Remove center track 
shield by pushing it forward, clearing it from the slot 
position. It can now be removed by pulling it away from 
the body. 


Front Door Alignment 


CAUTION: Do not cover up a poor alignment with 
a latch striker adjustment. 


E-150 — E-350 

The door hinges provide sufficient adjustment to 
correct most door misalignment conditions. The holes 
of the hinge and/or hinge attaching points are 
enlarged or elongated to provide for hinge and door 
alignment. 


01-13-5 
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Loosen the hinge check screws. These bolts must be 
kept loose when making the fore-and-aft adjustment. 
Then remove the B-pillar post trim panel (nine screws). 
Loosen the two striker bolts and remove the striker. 
Then, install the front striker and shim as necessary to 
obtain the proper fit and operation of the front latch 
assembly. Close door with front and rear fully latched. 
Adjust the door check so it is fully engaged with the 
hinge lever hook and the check bumper is firmly 
depressed against the hinge casting (ensure check 
latching face is vertical). Tighten check screws. 


Lower Check 


The lower check holds the sliding door assembly in the 
full open position. 


No adjustment is required for this component. 


Front Door 


1. Determine which hinge bolts must be loosened to 
move the door in the desired direction. 


2. Loosen the hinge bolts just enough to permit 
movement of the door with a padded pry bar. 


3. Move the door the distance estimated to obtain 
the desired fit. Tighten the hinge bolts and check 
the door fit to ensure there is no bind or 
interference with the adjacent panel. 


4.  Repeatthe operation until the desired fit is 
obtained. Then, check the striker plate alignment 
for proper door closing. Refer to Section 01-14, 
Handles, Locks, Latches and Mechanisms. 


01-13-6 


Doors 01-13-6 


ADJUSTMENTS (Continued) 


Front Door Hinge Adjustment — E-150 — E-350 


TO FRONT 
OF BODY 


UPPER HINGE 
AND CHECK 
ASSEMBLY 


BODY SIDE 
ASSEMBLY 


SCREW-388053 
TIGHTEN TO 
23-34 N:m 
(17-25 FT-LB) 


SCREW-388346-S2 
TIGHTEN TO 


19-32 Nem 
(14-24 FT-LB) 


Bronco, F-150—F-350 and F-Super Duty Chassis 
Cab 


1. Refer to the illustrations to determine which hinge 
bolts must be loosened to move the door in the 
desired direction. 


Loosen the hinge bolts just enough to permit 
movement of the door with a padded pry bar. 


Move the door the distance estimated to obtain 
the desired fit. Tighten the hinge bolts and check 
the door fit to ensure there is no bind or 
interference with the adjacent panel. 


Repeat the operation until the desired fit is 
obtained. Check the striker plate alignment for 
proper door closing. 


Vi 069 
TZ Y 
(noes 


LOWER HINGE 
AND CHECK 
ASSEMBLY 


SEALER 
ESB-M2G150-A 


(OR 
EQUIVALENT) 


FRONT DOOR 
UPPER HINGE 
ASSEMBLY 


К 
NU 


UPPER HINGE SHOWN 
LOWER HINGE TYPICAL 
FRONT DOOR SECTION A 


ASSEMBLY 


Front Door Hinge Adjustment — Bronco and 
F-150 —F-350 and F-Super Duty Chassis Cab 


HINGE 


22800 
FRONT OF BODY 


П 
, 
NS Z 
4, 


En | 


Жыш 


SEALER / 


| 
Е5В-М26150-А % 
(OR EQUIVALENT) _ 
е” 


SCREW-388053 
TIGHTEN TO 
23-34 N:m 
(17-25 FT-LB) 


01-13-7 Doors 01-13-7 


ADJUSTMENTS (Continued) 


Rear Door Hinge Adjustment — F-350 Crew Cab 


BODY SIDE ASSEMBLY 
TH | 


UPPER HINGE 
AND CHECK 
ASSEMBLY-26834 


REAR DOOR 
ASSEMBLY 
SCREW FRONT OF 
TIGHTEN TO VEHICLE 
24-34 М-т 
(18-25 FT-LB) 


Hinged— Side Cargo and Back Door Alignment The cargo doors should be adjusted to obtain a proper 

fit. After the doors have been adjusted, tighten the 
Е-150--Е-350 hinge attaching bolts securely, and adjust the latch 
The door hinge attachment to the door and body mechanisms, if required. 


provide a means for adjusting the doors in the body 
opening. Up or down and in or out adjustment is 
provided by enlarged holes at the hinge-to-door 
attachment. Side-to-side movement of the doors is 
provided by horizontally elongated holes at the 
hinge-to-body attachment. 


01-13-8 Doors 01-13-8 


ADJUSTMENTS (Continued) 


Hinged Side Cargo ana Back Door 
Alignment —E-150 — €-350 


SECT:ON AA 
TYPICAL ALL HINGES 


387246-S2 


REMOVAL AND INSTALLATION 


Sliding Door . Position the bracket and roller assembly to the 


Refer to Sliding Door— Adjustment illustrations. Soo tasca tae ede ann Screws 


NOTE: Due to the conversion from single 90 degree . Adjust door as necessary to obtain proper fit, as 
Rod to double 90 degree Rod, it may be necessary to outlined. 
remove more parts than the instructions indicate. This 
action will allow more maneuverability of the Rod and 
ease the Removal Process. 
Lower Guide Assembly 


Removal and installation 


Upper Bracket and Roller Assembiy Open and support the door. 


Removal and instaliation 


Remove the upper garnish moulding. Open and 
support the door. . Slide the door forward on the support to gain 
access to the lower guide attaching screws. 


Remove the lower guide check screws and 
remove the check. 


Mark the location of the upper bracket assembly 
to the door. . Mark the location of the lower guide bracket to 

| т" the door, and remove the guide attaching screws. 
Remove the screws retaining the bracket and To gain access to the stop actuating rod 
roller assembly. Remove the assembly from the retainer assembly, rotate the guide assembly 
door, through the opening at the back of the 90 degrees. Then, disconnect the stop actuating 
upper track. rod from the stop and remove the guide 


If a new bracket is being installed, transfer the assembly. 
roller assembly to the new bracket. 


01-13-9 Doors 01-13-9 


REMOVAL AND INSTALLATION (Continued) 


Sliding Door —Latch and Rods — E-150 — E-350 


CLIP 
389326-S 


ROD ASSEMBLY 


264A64 
E STOP 
. ACTUATING 
DOOR ROD 
.ASSEMBLY 25044 
LOWER GUIDE 
ASSEMBLY 
LATCH 
ASSEMBLY 
264A26 
POWER DOOR 
LOCK ACTUATOR FRONT LATCH NUT AND WASHER ASSEMBLY 
26594 ASSEMBLY TIGHTEN TO 2.0-4.8 N:m 
(OPTIONAL) (18-43 IN-LB) 


STOP ACTUATING ROD 


GUIDE : 


ASSEMBLY 


MAIN VIEW 


FRONT LATCH KNOB 


ASSEMBLY DOOR - 264A80 
264A26 ASSEMBLY w gels s ш 
GROMMET Ват 
[ N803819-S e 


CLIP 
LATCH 
389760-S ASSEMBLY 


~ 
` 
`< 


DOOR LOCK PUSH 


ЫЙ? 
P4 


REAR LATCH 
ACTUATING ROD 
ASSEMBLY 

264A64 


DOOR LOCK 
PUSH BUTTON 
ROD-264A80 


POWER 


BUTTON ROD 
DOOR LOCK 
ACTUATOR 25044 
26594 


(OPTIONAL) 


LOCK SET CLIP PUSH BUTTON 
D 


SCREW 
390968-S 100 


TIGHTEN TO 
26 ETAB) 388047-S101 
= nee STOP 
VIEW D ACTUATING CLIP 
LOCK SET ROD 389760-S POWER DOOR LOCK 


ACTUATING ROD 
26594-(OPTIONAL) 


25044 


VIEW D 


N2212-M 


01-13-10 


Doors 01-13-10 


REMOVAL AND INSTALLATION (Continued) 


5. Connect the rod to the new lower guide stop arm 
and secure the retainer. 
6. Position the guide assembly to the door and 


install the retaining screws. 


Door Latch — Front 
Removal and Installation 


1. Remove door trim panel. Refer to Section 01-05, 
Trim and Ornamentation—Interior. Also, remove 
inside handle attaching screw and inside handle 
and escutcheon. 


Sliding Door — Lock and Latch —E-150 — E-350 


PAD 
26640 


ROTATE 180 DEGREES 
LOCK SET 


VIEW A 


Remove the sleeve attaching screws and remove 
the sleeve from the latch. 


Remove the rear latch actuating rod assembly 
from the rear latch. 


Remove the door lock pushbutton rod from the 
lock cylinder and disengage it from the latch lever 
arm. 


Remove the stop actuating rod from the front 
latch. 


OUTSIDE DOOR 
HANDLE RETAINER 


7. Rotate the inside door handle forward to ensure 
proper releasing action of the stop. 
2. Remove outside door handle retainer. Slide 


outside door handle and shaft as an assembly out 
of the latch. DO NOT REMOVE THE OUTSIDE 
DOOR HANDLE SCREW. 


HANOLE-INSIOE 
266A26 


ESCUTCHEON 
22620 


SLEEVE 
266A30 


LATCH ASSEMBLY 


Qm ey 


х 
ГА 


26454 — SCREW.57259-S2 A^ 
TIGHTEN TO Ж) 
.9-2.25 М-т > p 
(8-20 IN-LB) ` ç 
Gy, 
Руху 2 
2 


E wa. 
4 
^ * 
‘N 
OUTSIDE HANDLE L LOCK SET 
ASSEMBLY RETAINER HORIZONTAL 
26600 22023 


N2211-2H 


Remove the three front latch retaining screws 
and disconnect the rear latch actuating rod from 
the latch. 


Remove the front latch assembly through the 
access hole in the door. 


Position the new latch assembly in the access 
hole opening and connect the rear latch actuating 
rod to the front latch. 


. Position the latch to the door and install the three 
retaining screws. 


01-13-11 Doors 01-13-11 
== = чү чуге чт ө EAUX KITE EM MIO AS CM MCCC MM AE UOCE MEC G RC OMA MEN CE ҮҮ: ОЗ т ЭТ с A 


REMOVAL AND INSTALLATION (Continued) 


. Connect the stop actuating rod to the front latch 6. Check the latch operation and then, install the 
fork in the lock. door trim panel. Refer to Adjustments if 


sary. 
. Position the pushbutton lock rod through the latch Шама 


lever and connect the lock rod to the lock 
cylinder. 


. Position the sleeve to the latch assembly and Door Hinge Assembly 


install the retaining screws. Removal and installation 


and install the handle retaining clip. 
I Remove the center track shield as outlined. 
. Connect the rear latch actuating rod to the rear 


latch assembly. The front latch must be in the . Remove the door trim panel and/or access hole 
full latched position and the rear latch must covers, if so equipped. Refer to Section 01-05, 
be in the secondary position before Trim and Ornamentation—Interior. 

connecting the rear latch actuating rod to the 

rear latch assembly. Do not push or pull on idi = 

the гоа to make the hookup. Align the НЯЦ mares zo S OR 

attaching holes by rotating the adjuster on 

the rear latch actuating rod. COVER-24766 

(2 REQ'D) 


. Check for proper latching operation before 
installing the door trim panel, escutcheon and 
inside door handle. 


Door Latch —Rear 
Removal and Installation 


Remove the door trim panel. Refer to Section 
01-05, Trim and Ornamentation— Interior. 


Disconnect the actuating rod and retainer from 
the rear door latch arm. 


Remove the three latch retaining screws and 
remove the latch from the door. 


Position the new latch assembly into the door and 
install the three retaining screws. 


Connect the actuating rod and retainer to the 

door latch arm. The front latch must be in the 

full latched position and the rear latch must 

be in the secondary position before 

connecting the actuating rod and retainer to 

the door latch arm. Do not push or pull on the 

rod to make the hook-up. Align the attaching 

holes by rotating the adjuster on the front N2214-1J 
latch actuating rod. 


4. Mark the position of the hinge assembly to the 
door. 


01-13-12 


Doors 


01-13-12 


REMOVAL AND INSTALLATION (Continued) 


NUT AND 
WASHER 


SPRING 
HOUSING 


HOUSING 
AND LEVER 
ASSEMBLY 


NOTE: PROPER LOCATION OF THE CAM 
AT THE HOUSING AND LEVER 


ASSEMBLY AS WELL AS THE CORROSION BUILD 
HINGE PIN TO THE SPRING UP AREAS (CLEAN THE 


Бал BUSHING 


BUSHING 


SPRING 


PLASTIC 
BUSHING 


NUT AND 
WASHER 


CORROSION BUILD 
UP AREAS (CLEAN THE 


HOUSING STOP SHOULD BE CORROSION FROM THE CORROSION FROM THE 


NOTED BEFORE DISASSEMBLY. HINGE PIN AND APPLY 


HINGE PIN AND APPLY 


A COAT OF POLYETHYLENE A COAT OF POLYETHYLENE 


GREASE - D7AZ-19584-A GREASE - D7AZ-19584-A 


(OR EQUIVALENT) 


Slide the hinge assembly to a position in line with 
the loading notches located in the center track. 
Remove the door from the track. 


Install the new hinge assembly through the 
loading notches in the center track. Position the 
hinge to the door. 


Install the hinge retaining screws and check the 
operation of the door. 


Then, install the trim panel and/or access hole 
covers. Refer to Section 01-05, Trim and 
Ornamentation—Interior. 


Install the center track shield. 


Striker—Front Latch 
Removal and Installation 
Remove nine B-pillar trim panel screws. 


Remove two striker bolts and transfer the shim(s) 
to the new striker. 


Position the striker and install the two attaching 
bolts (snug). Adjust as necessary. 


Install the B-pillar trim panel (nine screws). 


(OR EQUIVALENT) 


VIEW IN CIRCLE A VIEW IN CIRCLE B 


Doors 
Refer to Adjustment illustrations. 


Removal and Installation 


1; 


Remove all usable hardware, trim, and glass 
parts. Refer to Sections O 1-05, Trim and 
Ornamentation— Interior and O 1- 11 Glass 
(Glazing), Frames and Mechanisms. 


Remove the upper and lower hinge access hole 
cover plates, if so equipped. Mark the location of 
the hinge on the door and body. 


Remove the door-to-lower hinge retaining bolts. 


Support the door, and remove the door-to-upper 
hinge retaining bolts. Slide the door off the 
hinges. 


If a hinge is to be replaced, remove the 
hinge-to-pillar bolts, and remove the hinge. 


Cement the door weatherstrip in proper position 
on the door using Weatherstrip Adhesive 
COAZ-19552-AA (ESB-M2G 14-A) or equivalent. 
Include the belt seals. 


If a hinge has been removed, install the hinge in 
the pillar in approximately the same position as 
the removed hinge. 


Position the door on the hinges, and install the 
retaining bolts snug. 
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REMOVAL AND INSTALLATION (Continued) 


Install the lock mechanism. Refer to Section 
O1-14, Handles, Locks, Latches and 
Mechanisms. Install the glass mechanism, glass, 
and vent window assembly. Make all necessary 
adjustments as these assemblies are installed. 
Refer to Sections O 1-05, Trim and 
Ornamentation— Interior, and 01-11, Glass 
(Glazing), Frames and Mechanisms. 


. Adjust the door and tighten all hinge bolts 
securely. To provide a good weatherstrip seal, 
the upper front edge of the door must be 4.8mm 
(3/ 16 inch) inboard of the upper part of the pillar 
from the belt line to a point near the top of the 
door. This adjustment is made by adjusting the 
upper striker of the RH door inboard 4.8mm 
(3/ 16 inch). 


. If the truck is so equipped, install the watershield. 


The top edge should be cemented to the inside 
surface of the inner panel. 


. Install the hinge access hole cover plates. Install 
door access hole cover plate. 


Door Hinge 
Refer to Adjustment illustrations. 


Bronco, F-150 —F-350, F-Super Duty and 
E-150 — E-350 
Removal and Installation 

Support the door. 


Mark the location of the hinge on the door and 
body. 


Remove the hinge-to-body attaching bolts. 


Remove the hinge-to-door attaching bolts and 
remove the hinge. 


Position the new hinge to the door and body, and 
install the attaching bolts. | 


Adjust the door and hinges. Remove the support. 


Tailgate Latch and Support Cable 
F-150—F-350 Pickup 
Removal and Installation 


1. Remove 10 retaining screws from tailgate inside 
panel access opening cover to tailgate assembly 
and remove. 


Disconnect two tailgate latch release links from 
tailgate latch control assembly. 


Remove two screws retaining tailgate latch 
assembly to the panel assembly. Remove latch 
assembly (both sides) by sliding out the link. 


Remove link from latch assembly. 


Remove support cable from latch assembly by 
removing screw retaining support cable to latch 
and remove cable. 


Prior to installation take out the slack in the links 
and latches by gently pulling the link to the center 
of the tailgate. Close plastic clip over the closest 
thread of the link. 


To install, reverse Steps 1 through 5. 


Handle and Control Assembly 
Removal and Installation 


Remove tailgate inside panel access opening 
cover. 


Disconnect two tailgate latch release links from 
tailgate latch control assembly. 


Remove two nut and washer assemblies retaining 
handle and control assembly to tailgate outside 
panel assembly and remove handle and control 
assembly. 


Prior to installation take out the slack in the links 
and latches by gently pulling the link to the center 
of the tailgate. Close plastic clip over the closest 
thread of the link. 


To install, reverse Steps 1 through 3. 


Tailgate 

F-150—F-350 Pickup 

Removal and Installation 

Remove the tailgate support strap at the pillar T-head 
pivot. Lift off the tailgate at RH hinge; then pull off the 
LH hinge. If a new tailgate is being installed, transfer all 


mouldings, latches, hinges, brackets, links, clips and 
washers to the new tailgate. 
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REMOVAL AND INSTALLATION (Continued) 


Tailgate Installation — Styieside Pick-Up 


STRIKER 
ASSEMBLY 


BUMPER 
40224 


<——Fc-= 
99432406 C ——— 


TIGHTEN TO 
| 33-45 N-m | | 
24-33.2 FT-LB) qu Ex 
| ALL 
| nu -9 
SCREW AND o 
WASHER 22 
N805156-S39 ы 
PX, ` 5 -% 


S D Y 

LATCH 4 e) 

ASSEMBLY Sy А 
43150 NS 


NUT AND 
WASHER 
/ ASSEMBLY 
ASSEMBLY Г, N621906-S43M 
402A10 
SCREW À А 
М804563-5100 
ТІОНТЕМ ТО p 
35-55 N:m - 
(26-41 FT-LB) 
INSERT | 
430822 
VIEW В 
/ 
ROLLER 
ASSEMBLY 
430B38 
PANEL 
ASSEMBLY 


VIEW IN CIRCLE Ç 


APPLY LUBRICANT, TYPE 
ESB-M1C185 OR EQUIVALENT, 
TO INSIDE PORTION OF TAILGATE 
RETAINER HINGE CUP. 


CLIP 
382929-S 


PANEL 
ASSEMBLY 


PANEL 
ASSEMBLY 


CONTROL 
ASSEMBLY 


HANDLE 
ASSEMBLY 
431B82 


PANEL 
ASSEMBLY 


NUT AND WASHER 
ASSEMBLY 
N620480-36 

(2 REQ'D) 
TIGHTEN TO 
9-14 N:m 
(6.6-10.3 FT-LB) 


SCREW AND WASHER SCREW AND WASHER 
ASSEMBLY-N606689-S39 | ASSEMBLY-N606689-S39 
TIGHTEN TO TIGHTEN TO 
22-34 Nem 22-34 Nem 
(16.2-25 FT-LB) (16.2-25 FT-LB) 


PANEL 
ASSEMBLY 


LATCH 
ASSEMBLY 
43150 


ASSEMBLY 
43150 


VIEW E 


PANEL 
ASSEMBLY 


VIEW F 
N7396-B 
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REMOVAL AND INSTALLATION (Continued) 


Bronco 
Removal 


1. 


5. 


Unlatch the tailgate handle and lower the tailgate. 


Disconnect the LH and RH cable assemblies at 
the tailgate. 


Disconnect the tailgate window motor wire at the 
connector. Pull the lead wire from the tailgate 
body rail. 


Support the tailgate while it is in the up position 
and slightly open, and remove the torsion bar 
retainer from the body. 


Remove the three screw and washer assemblies 
that secure the LH and RH hinge assemblies to 
the body. 


Remove the tailgate from the vehicle. 


Installation 


Position the tailgate to the body and support. 
Secure the hinge assemblies to the tailgate. 


Attach the torsion bar retainer over the torsion 
bar. 


Connect the tailgate window motor wire. 


Secure the cable assemblies at the tailgate. 
Remove support and check tailgate operation. 


Tailgate Latch Release Handle and Lock 
Release Control Assemblies 


Bronco 
Removal 


1. 


Lower the tailgate and remove the inner access 
cover. 


Doors 
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2. Remove two screws attaching the handle 
assembly to the tailgate. 

3. Remove the rod from the clip retaining the handle 
rod to the lock control. 
Remove the handle and rod assembly. 

5. Disconnect the latch release links and the latch 
control rod. 

6. Disconnect the electrical connector from the 
interlock switch. 

7. Remove three screw and washer assemblies that 
retain the lock control to the tailgate. 

8. Remove the lock control from the tailgate. 

Installation 

1. Position the lock control into the tailgate. Install 
three screw and washer assemblies and tighten 
to 9-14 N-m (6-1 1 ft-lb). 

2. Connect the electrical connector. 
Position the latch control rod and install the clip. 

4. Position the latch release links and install the 
clips. | 

5. Position handle and rod assembly to the tailgate. 
Connect the rod to the lock control and install clip. 

6. Securetwo screws retaining the handle assembly 
to the tailgate. | 

7. Install the inner access cover. 


CONTROL ASSEMBLY 


SCREW 431C62 


LATCH 55883-540 SCREW АМО WASHER 
43151 | p 387819-5100 
TIGHTEN TO 
x. PLUG BUTTON 3-8 N-m 
: IR & ane (2-6 FT-LB) 
LINK CLIP CONTROL г у; Tz Sc š CLIP 
ASSEMBLY | ШАХ fa 5 SSS 3829295 LINK 
ees) Ae 
j nd t A ü / > 
526 
| УЛ 


u aan 
и! lk 


SCREW AND WASHER 


57502-S2 
"алама Ао 
(6-11 FT-LB) 43880 


ASSEMBLY 
9843880 


LATCH ASSEMBLY 
9843150 (RH) 
9843151 (LH) 


PLUG BOTTOM 
388016-S 


BUSHING 


HANDLE es 


431C62 


TORSION BAR 


VIEW IN CIRCLE 8 
N4236-2H 


029uo14g — |0009 


4907] pue әѕеәјән цођеч әдебие 1 


(рәпицио2) NOILVTIVLSNI ANY ЛУЛОИЗЧ 


9L-£L-LO 


s1ooq 


9L-£L-LO 
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REMOVAL AND INSTALLATION (Continued) 


Tailgate Installation — Bronco 


TAILGATE 
COVER TORSION BAR WASHER 
43221 N805584-S 
MAX. 2 PER SIDE 


LUBRICANT 


WASHER 
383180-S40 


RETAINER 


TAILGATE 

Y 
— - 
ASSEMBLY 


STRIKER 
ASSEMBLY 
431F52 


SCREW TIGHTEN TO TAILGATE 
55962-S2 30-45 N:m ASSEMBLY 
(22-33 FT-LB) 


SCREW AND WASHER 
ASSEMBLY-57472-S40 
TIGHTEN TO 
8-14 М-т (6-11 FT-LB) 


ASSEMBLY 


ee LUBRICATE 


BRACKET 
ASSEMBLY 
430A32 


Door Weatherstrips 

Е-150--Е-350 

Removal and Installation 

1. Remove the weatherstrip. 

2. Clean all old weatherstrip adhesive and apply 


new Weatherstrip Adhesive COAZ-19552-AA 
(M2G 14-A) or equivalent to the door and retaining 


flanges. 


TORSION BAR 


BOLT 
ABLE 
383178-S40 ASSEMBLY 
43052 


BOLT 
383178-S40 
TIGHTEN TO 

28-40 Nem 
(20-30 FT-LB) 


TORSION 
BAR 


TAILGATE 
ASSEMBLY 


HINGE 


y 43000-1 
>. 16, 

у 

Ф 


= 
WASHER 
383180-S40 


CLIP 
377105-S 


N4235-F 


Apply Weatherstrip Adhesive COAZ-19552-AA 
(M2G14-A) or equivalent to the weatherstrip. 


Install the weatherstrip. 


Cut the weatherstrip 3.2mm (1 / 8 inch) long. 
Cover the ends with Weatherstrip Adhesive 
COAZ-19552-AA (M2G14-A) or equivalent, and 
butt the ends together. 
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REMOVAL AND INSTALLATION (Continued) 


Front Door Weatherstrip — E-150 — E-350 


WEATHERSTRIP WEATHERSTRIP 
ADHESIVE-COAZ-19552-A ASSEMBLY-20530 
(OR EQUIVALENT) 


START 
INSTALLATION 


HERE 


P4 
C9 D^ 


WEATHERSTRIP 


ADHESIVE 
Z COAZ-19552-A 


(OR EQUIVALENT) 


WEATHERSTRIP 
ASSEMBLY 
NOTE 20530 isis 


START WEATHERSTRIP FRAME 
AT LOWER DRAIN HOLE. 


SECTION B 
WEATHERSTRIP WEATHERSTRIP 


ASSEMBLY |, ,,ASSEMBLY 


CHANNEL 
ASSEMBLY 
CHANNEL 
ASSEMBLY 
21458 
CHANNEL MUST WITHSTAND A FORCE NM TN 
EY 
PER LINEAR INCH APPLIED AT THE (Ge OUS NO 
IN DIRECTION OF ARROW-ATTACHMENT - 0.06 
TO RETAINER. 
| SECTION C VIEW D 
NOTE: WEATHERSTRIPS MUST BE GLUED 
SECURELY AROUND PERIPHERY; 
INSPECT FOR WATER LEAKS 
AND GLUE IF NECESSARY. 


N4610-2F 
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REMOVAL AND INSTALLATION (Continued) 


Side Cargo and Back Doors 
Weatherstrip —E-150 —E-350 


RUBBER LUBRICANT 
COAZ-19553-A 

(OR EQUIVALENT) 
APPLY AT TOP CORNERS 


WEATHERSTRIP ASSEMBLY 
25324 (SIDE DOOR) 
43722 (REAR RH DOOR) 


PLANE “A” 


SPLICE 
WEATHERSTRIP 


WEATHERSTRIP ASSEMBLY А 
25325 (SIDE DOOR) (OR EQUIVALENT) 


43723 (REAR LH DOOR) 


BACK DOORS SHOWN SIDE 
CARGO DOORS TYPICAL 


Sliding Door Weatherstrip —E-150 — E-350 


01-13-19 


SCREW | 
55926-S2 


cM 


(.06 INCH) 


WEATHERSTRIP 
ADHESIVE - COAZ-19552-A 


WEATHERSTRIP 
ADHESIVE - COAZ-19552-A 
(OR EQUIVALENT) 


VIEW B 


N4611-2E 


WEATHERSTRIP 
ASSEMBLY 
1525356 


WEATHERSTRIP 
ASSEMBLY 
1525002 
COVER 
1524766 
) 
WEATHERSTRIP Vigo eue Md 
ме ASSEMBLY 152500 
m 1525002 
“ay — — WEATHERSTRIP 
| ез С WEATHERSTRIP ADHESIVE | 
IE € ex A ESB-M2G14-A 
| | (СӘ SSEMBLY 
lie a 1525356 (OR EQUIVALENT) 
| = DOOR 
WEATHERSTRIP ASSEMBLY 
ASSEMBLY COVER 
1525356 


М4612-2Е 


01-13-20 Doors 01-13-20 


REMOVAL AND INSTALLATION (Continued) 


Body Side Door Opening 
Weatherstrips — E-150 — E-350 


WEATHERSTRIP 
WEATHERSTRIP ASSEMBLY 
ASSEMBLY 1529314 


1525314 


“1 | 
NOTE: REMOVE PROTECTIVE BACKING ПИ. 
PAPER PRIOR TO INSTALLATION OF I 
ADHESIVE BACKED WEATHERSTRIP. 


TO FRONT OF BODY 


WEATHERSTRIP — E] WEATHERSTRIP 


A ASSEMBLY 
SECTION A 1525314 | SECTION B 


N4807-2C 


5. Butt the ends of the weatherstrip at the bottom of 
the door opening. 


F-150 —F-350 F-Super Duty Chassis Cab and 
Bronco 


Removal and Installation 
Remove weatherstrip by pulling from body flange. 


6. Anadhesive-backed weatherstrip is also applied 
to the upper door. 


A secondary weatherstrip is also used on the door of 
XLT and Lariat models. Remove the weatherstrip and 
clean all old weatherstrip adhesive from the door. 
Replacement weatherstrip has paper backed 
adhesive on the attachment surface. Peel off paper 
backing and apply seal to the door inner panel. 


Install weatherstrip by pushing onto flange around 
entire door opening. 


Use a roller to seat the weatherstrip on the 
flange. 


Trim the weatherstrip to proper length. 
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REMOVAL AND INSTALLATION (Continued) 


Door Opening and Upper Door 
Weatherstrips — F-150— F-350, F-Super Duty 


and Bronco 
76.0mm ~ NOTE: INSTALL WEATHERSTRIP 1520782 NOTE: INSTALL WEATHERSTRIP 1020518 TO 
(3.0 INCH) TO FLANGE AROUND ENTIRE DOOR FROM BELT LINE POINT "X", 
E PERIMETER OF DOOR OPENING, THROUGH POINT "Y" TO REAR OF 
JOIN AT POINT "Ww". DOOR POINT “27. 
ЖАННЫҢ 2 LOCATING MARK ON ж REMOVE PROTECTIVE BACKING | wEATHERSTRIP 
' MOULDED CORNER TO PAPER PRIOR TO INSTALLATION ASSEMBLY 


BE LINED UP WITH OF ADHESIVE BACKED WITH STRIP 1520782 
HEM FLANGE JOINT 
WEATHERSTRIP 


! SECTION B ASSEMBLY 
"x 1020518 
‚777 — FLANGE 
SECTION А \ JOINT 
ї EC POINT Z 
' _ ^f | 
POINT 
| X WEATHERSTRIP 
- 1020518 
“ | е -— 
| WEATHERSTRIP 
ASSEMBLY 
1520782 
NOTE: WEATHERSTRIP TO BE 

CUT APPROX. 6.0 TO 12.0mm 

(0.24-0.47 INCHES) LONGER THAN 

REOUIRED AND BUTT TOGETHER, 

AVOID OVERLAPPING. | 

SECTION B 

DOOR OPENING WEATHERSTRIP UPPER DOOR WEATHERSTRIP 


N4808-2C 


Rear Door Weatherstrip — F-350 Crew Cab 


WEATHERSTRIP 
ASSEMBLY —20782 


NOTE: 

WEATHERSTRIP TO BE CUT APPROXIMATELY 
6.0 TO 12.0mm (0.24-0.47 INCH) LONGER THAN 
REQUIRED AND BUTT TOGETHER, DO NOT 


: | OVERLAP. 
I санаң 


BUTT JOINT LOCATION 
TO BE 105.0mm + 20mm 

4.1 INCH t- 0.8 INCH 
N5907-2A 
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REMOVAL AND INSTALLATION (Continued) 


Tailgate Weatherstrip Assembly 
Removal 

1. Lowerthe tailgate. 

2. Remove the screws attaching the tailgate 


weatherstrip and weatherstrip retainer to the 
body. 


3. Remove weatherstrip and retainer from the body. 


Installation 
1. Position the weathersirip to the body and install 
the upper attaching screws. 


2. Secure the right and left weatherstrip attaching 
screws to the body sill and push the weatherstrip 
onto the body pillar flange. 


3. Position the lower weatherstrip retainer to the 
body and attach with eleven screws. 


Tailgate Opening Weatherstrips— Bronco 


SCREW 


WEATHERSTRIP 
ASSEMBLY 


Door and Window Weatherstrip Lubricant 


Silicone Lubricant COAZ-19553-AA (Jelly) and 
D7AZ-19553-AA (Spray) 

Use this lubricant on the door and window 
weatherstrips. Apply silicone lubricant to the 


weatherstrips whenever necessary. Silicone lubricant 
helps avoid weatherstrip squeaks and retards excess 
weatherstrip wear from chafing between the door 
glass upper frame and the weatherstrip. It also helps 
to retain door window alignment by reducing friction 
between the glass frame and the rubber weatherstrip. 


Door, Hood and Tailgate Hinges—Lubricant 


Use Multi-Purpose Grease Spray D7AZ-19584-AA 
(ESR-M 1C 159-A and ESB-M 1C 106-B) or equivalent to 
lubricate door hinges. Apply an even coat to all 
movable hinge surfaces as outlined in the maintenance 
schedules or when a binding or squeaking condition 
occurs. 


Lock Cylinder Lubricant 


Apply Lock Lubricant D8AZ-19587-AA 
(ESB-M2C20-A) or equivalent to prevent sticking or 
binding of all key lock cylinders. 


APPLY LUBRICANT 


F-150-F-350 AND F-SUPER DUTY 
AND BRONCO SHOWN 


TYPICAL ALL HINGES 


Handles, Locks, Latches and Mechanisms 
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SECTION 01-14 Handles, Locks, Latches and 
Mechanisms 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 
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DESCRIPTION AND OPERATION 


E-150—E-350 

The power door lock control system uses electric 
switches controlled by push buttons mounted on the 
front door trim panels. Relays direct current to the 
door lock actuator motors to lock or unlock the doors. 


To lock the doors, push firmly on either front door 
LOCK push button. Sliding cargo door and rear doors 
must be closed for contact buttons to function. To 
unlock the doors from inside the vehicle, push the 
UNLOCK button on the door trim panel-mounted 
switches. 


The key will not lock or unlock all doors at the same 
time from outside the vehicle. The key inserted into the 
door lock can only be used to lock or unlock each 
individual door. 


The power door lock control system includes contact 
buttons at the side cargo door and key-locked rear 
door. The contact buttons provide an electrical link for 
the operation of the lock actuator motors in the remote 
doors. 


If electrical connections to the contact buttons are 
reversed, the door(s) will lock when the switch is 
moved to UNLOCK and open when the switch is 
moved to LOCK. 


Two power contact buttons are installed in the B-pillar, 
the D-pillar, the side doors and rear door. 


POWER CONTACT 
BUTTONS (SIDE 
DOOR AND 

REAR DOOR) 


POWER 
CONTACT 
BUTTONS 

"B" AND 


D 
PILLARS 


The power contact buttons only transmit electrical 
power to the lock actuators when the two pairs of 
buttons are in good contact. 


Power door locks are available on the following 
models: 


ө Cutaway models, power locks on driver and 
passenger doors. 
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DESCRIPTION AND OPERATION (Continued) 


e Vans and Club Wagons, power locks on all doors. Push the door lock switch to lock or unlock the door as 
All doors can be locked or unlocked by pushing on desired. 
2. driver PA Ael lock button but not the The key inserted into the door lock can only be used to 
side or rear door putton. lock or unlock each individual door from outside the 
vehicle. 


F-150—F-350 and Bronco 


The power door lock control system uses electric 
rocker-type switches located in the door trim panel. 


DIAGNOSIS AND TESTING 


Refer to the Diagnosis Guide for power door lock 
diagnosis. 


Motor Using a Rotunda Digital Volt-Ohm Meter 007-00001 or 
equivalent, the motor current draw (stall test), should 
not exceed 6.2 amps. Reverse the power and ground 
leads to the connector and re-test. 


Apply 12 volts directly to one terminal of the motor’s 
(actuator) connector and ground the other terminal. 
The motor (actuator) should finish its travel in less than 
one second. Reverse the polarity for opposite travel. 


Power Door Lock Eiectricai 
Schematic — E-150. — E-350 Shown 


HOT AT ALL TIMES 
FROM STARTER RELAY 


BK/W 


PASSENGER’S 
A DOOR SWITCH 


LOCKPUNLOCK 
*. - 
B C 
PK/GR 
PK/Y 


A À UNLOCK 


DRIVER'S 
LOCK DOOR 
-2--1 | SWITCH 
(Же 
PK/GR 


BK/W 
BK/W 


PK/GR 


-- — Oe — — — — — --- — 


PK/Y UNLOCK 
RELAY 
PK/Y PK/GR ЖЕЛ 
Му C155 PK/BK 
PK/BK PK/BK . {S153 ркувк C154 ркувк PK/O 


| | 1 
DRIVER'S | REAR SIDE | PASSENGER'S 
DOOR | DOOR BUTTON CONNECTORS DOOR | 5222 
(ОСК | LOCK AT EDGE OF DOORS LOCK l 
MOTOR | MOTOR MOTOR | 

! [ РК Р J [ 

) © K/O | | 

РК/О $154 C155 рк/О 


N4615-2C 


PK/O 
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DIAGNOSIS AND TESTING (Continued) 


Door Lock Relay Assembly 
Terminals — E-150 — E-350 


TERMINAL F (VOLTAGE 
CONTROL CIRCUIT), WILL HAVE A 
VOLTAGE WHEN DOOR UN-LOCK 


SWITCH IS ACTUATED 
TERMINAL A (VOLTAGE CONTROL 
CIRCUIT), WILL HAVE A VOLTAGE 
WHEN DOOR LOCK SWITCH IS 
ACTUATED. 


TERMINAL B (LOAD) 
WILL HAVE A VOLTAGE 
AFTER DOOR LOCK 
SWITCH IS ACTUATED. 


TERMINAL D MUST BE 
AT BODY GROUNO 


TERMINAL C TERMINAL E (LOAD) 


(BATTERY VOLTAGE) WI 
MUST BE HOT FROM BATTERY. AFTER DOOR UNIDO 


SWITCH IS ACTUATED 
N8382-1A 


Door Lock Switch 
C 
SWITCH 
LOCATING 
KEY 
SWITCH TERMINALS N7407-1A 
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DIAGNOSIS AND TESTING (Continued) 


Power Door Lock Electrical 
Schematic — F-150—F-350 and Bronco 


HOT AT ALL TIMES 


fra 
I 121 FUSE 
зод BLOCK 


DOOR CONTROL SWITCH 
(LH) 


DOOR CONTROL SWITCH 
RH) 


€ ( . 171 


5853 ВКМ | 


117 117 
хастии: QIXIIXIIILIIIXZIILI)Ó CEEIXEIIZKIIXXIXXx3) GXXYXDDCLDDODOOOOO]. | 
PK/BK қ РК/ВК ! 
| ! 
| | 
| 
I 
| | 
DOOR LOCK | | 
МОТОВ (їн) I | 
| 
| | 
I | 
| | 
118 | 118 ! 
CIXYIXYXIXXIIXIII) CEXIXIXIXIYXYIIIIIX 
PK/O PK/O 


Diagnosis Guides 


DOOR LOCKS INOPERATIVE 


CONDITION POSSIBLE SOURCE 


All door locks do not work. @ Malfunctioning circuit breaker. @ Check circuit breaker. Replace if 
necessary. Refer to Section 
18-01, Electrical Wiring and 
Circuit Protection, for location. 
€ Open or shorted circuit. Check wiring and connections 


between circuit breaker and door 
lock switches. Service if 


necessary. 
e Malfunctioning switch. Test switch. Refer to Testing in 
this section. Replace if 
necessary. 
ө Open ground circuit. Check ground circuit from LH 
switch. Repair if necessary. 
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DIAGNOSIS AND TESTING (Continued) 


DOOR LOCKS INOPERATIVE (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


Locks do not work in below freezing e Frozen door latch or linkage. e Bring vehicle into heated garage 
weather. to allow lock system to thaw. 
Verify that all locks now work. 
Using Multi-purpose Grease 
Spray D7AZ-19584-AA 

(ESR-MIC 159-A and 

ESB-MIC 10G-B) or equivalent, 
spray into latch opening and 
manually cycle ten times. It may 
be necessary to remove door trim 
panel to lubricate entire latch and 
linkage system. 


ө Check wiring and connections 
between circuit breaker and 
inoperative switch. Service if 
necessary. 

e Test switch. Refer to Testing in 
this section. Replace if 


All locks work from one switch only. @ Ореп ог shorted circuit. 


e Malfunctioning switch. 


necessary. 
Door locks operate one way only. € Open ground circuit. @ Check ground circuit from LH 
switch. Service if necessary. 


Locks work intermittently. Ф Loose connections. e Check connectors. Tighten if 
necessary. 

@ Poor ground at LH switch. € Check ground circuit from left 
hand switch. Service if 
necessary. 

e Malfunctioning switch. ө Test switch. Refer to Testing in 
this section. Replace if 
necessary. 


One door lock does not work. € Latchorlinkage binding. Using Multi-purpose Grease 
Spray D7AZ-19584-AA 
(ESR-MIC 159-A and 
ESB-MIC 10G-B) or equivalent, 
spray into latch opening and 
manually cycle ten times. Check 
for interference around night latch 
and all linkage. 

Open or shorted circuit. Check for voltage at actuator 
connector, operating switch in 
both positions. Service circuit if 
necessary. 

Malfunctioning actuator. Test actuator. Refer to Testing in 
this section. Replace if 
necessary. 


Door locks work with engine running Low charge in battery. Test battery. Refer to Section 
only. 14-01, Batteries. Charge if 
necessary. 
Loose or corroded connections. Check wiring and connections. 
Service if necessary. 
Latch or linkage binding. Using Multi-Purpose Grease 
Spray D7AZ-19584-AA 
(ESR-MIC 159-A and 
ESB-MIC 10G-B) or equivalent, 
spray into latch opening and 
manually cycle ten times. Check 
for interference around night latch 
and all linkage. 
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DIAGNOSIS AND TESTING (Continued) 


Switch 2. Apply a thin layer of dark grease such as 

E-150—E-350 Long-Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent to the latch striker. 

Using a self-powered test lamp, there should be no | 

continuity between any terminals with the switch in З. As the door is closed and opened, a measurable 

Continuity should exist between terminals A and B with 4. Move the striker assembly laterally to provide a 

the switch held in the down (LOCK) position and flush fit with the door and body. Do not use more 

between terminals A and C with the switch held in the than two shims. 

up (UNLCCK) position. 5. Tighten the striker to 35-45 N-m (24-33 ft-lb). 


F-150—F-350 and Bronco 


Procedures for testing the power door lock switch is 
the same as for the single power window switch. Refer | 
P, 


to Section 01-11, Glass (Glazing), Frames and H 
Mechanisms. 7.0mm (19/32 IN.) MAX. d т) A 
1.5mm (1/16 IN.) MIN. 


There is no relay test. Power is supplied directly to the 
door lock motor through the switch located in the door 
trim panel. 


LATCH STRIKER 


ADJUSTMENTS 


Latch Striker Adjustment LATCH А 


CAUTION: Do not cover up a poor door alignment 
With a latch striker adjustment. 


Front Doors P1169-1C 
Use Torx Drive Bit Set D79P-2 100-T or equivalent 

where required to loosen or tighten striker. Rear Doors Е-150--Е-350 

The striker pin can be adjusted laterally and vertically The back door latch strikers are adjusted inboard or 
as well as fore and aft. The latch striker should not be outboard to obtain a flush fit of the doors with the 
adjusted to correct door sag. The latch striker should body. To adjust the striker(s), loosen the attaching 

be shimmed to get the clearance shown between the screw and move the striker(s) as necessary to obtain 
latch striker and the latch. To check this clearance: the proper door fit. Tighten the attaching screw. The 
1. Clean the latch jaws and the striker area. striker should be shimmed to get the required 


clearance. Do not use more than two shims. 
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ADJUSTMENTS (Continued) 


REMOTE CONTROL 
ASSEMBLY-26404 


ег 


FRONT OF BODY 


STRIKER 
ASSEMBLY 
21982 
TIGHTEN TO 
35-45 N:m 
(26-33 FT-LB) 


STRIKER 
ASSEMBLY : 
21982 LATCH | | 
| ASSEMBLY ` А i 
| STRIKER Y 
SCREW ASSEMBLY ы 
390968-5100 | | 

WASHER TIGHTEN | — Up —"T 

N805584-S | | 

(MAX. 1) (2-6 FT-LB) | LATCH ` У 
| ASSEMBLY 


N4614-F 


Rear Side Door (E-150 — E-350 with Side Hinged 
Doors) 


The rear side door latches (upper and lower) can be 
adjusted inboard or outboard to obtain a flush fit of the 
door with the body. To adjust the latch assemblies, 
loosen the two attaching screws and move the 
assemblies as necessary to obtain the proper door fit. 
Tighten the two attaching screws. 
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ADJUSTMENTS (Continued) 


SCREW AND 
WASHER 
ASSEMBLY 
374371-S40 


WEDGE 
ASSEMBLY 
25300 


SPACER 


ASSEMBLY 
CLIP 264A26 CLIP 
264A36 in^ | 59. 264А36 
š , = 
В 4 — ; 
oP E^ 
= 
— 
= 
LOWER a 
LATCH MS < 
ASSEMBLY 
264A32 4 
REMOTE 
CONTROL 
ASSEMBLY 
VIEW A 


REMOVAL AND INSTALLATION 


NOTE: Due to the conversion from single 90 degree 
Rod end shape to double 90 degree Rod end shape, it 
may be necessary to remove more parts than the 
instructions indicate. This action will allow more 
maneuverability of the Rod and ease the removal 
process. 


382707-S9 


UPPER LATCH 
ASSEMBLY 


25322 


SCREW 
374928-S2 


TIGHTEN TO 
9-14 Nm 
(6-11 FT-LB) 


9.14mm (.360 INCH) 
OVERLAP WITH LOWER 
6.10mm (.240 INCH) LATCH 
LATCH IN SHAM ASSEMBLY 
POSITION 264A32 


TIGHTEN TO 
9-14 N-m 
(6-11 FT-LB) 


374928-S2 
TIGHTEN TO 

9-14 Nem 
(6-11 FT-LB) 


VIEW D — TYPICAL 
VIEW E — SHOWN 


LATCH 
GUIDE 


SPACER 


LOWER LATCH 
“Ж ASSEMBLY 


VIEW E 264A32 


RIVET š SCREW AND 
382707-S9 WASHER 
ASSEMBLY 
374371-S4 


N1628-G 


Front Door Latch 
Bronco and F-Series 
Removal 


1. Remove the trim panel and watershield from the 
door. Refer to Section 01-05, Trim and 
Ornamentation— Interior. 


Disconnect rods from handle and lock cylinder if 
necessary, and from remote control assembly. 


Remove the latch assembly attaching screws 
and remove the latch from the door. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Install the rod retaining clips іп the new latch 
assembly. Rods should be attached to latch 
before latch installation. 


2. Position the latch in the door and install the latch 
attaching screws. 


Connect the rods to the handle, lock cylinder and 
remote control. Check the operation of the latch. 


Install the watershield and trim panel on the door. 
Refer to Section O 1-05, Trim and Ornamentation 
— Interior. 


DOOR LATCH 
CONTROL TO 
CYLINDER ROD ¢ 


DOOR LATCH 
ACTUATING 
ROD-22152 


CLIP 
389760-S 
LATCH PUSH 
BUTTON ROD 
ASSEMBLY 


DOOR 
ASSEMBLY 


(pənunuoO) NOILV TIVLSNI ОМУ T1VAOW3H 


OL-vL-LO 


ROD 
218A00 
ROD 
RETAINER 22152 
ASSEMBLY-219A36 LATCH ACTUATOR 
.AND WIRE 
BUSHING ASSEMBLY 
26594 
ASSEMBLY-N800510-S100 
TIGHTEN ТО 9-14 М-т 
(6-10 FT-LB) ROD 
| 22134 
| { ACTUATOR 
А 26594 
Ly RIVET 
BUSHING "T 
= - REMOTE CONTROL B N805995-S 100 


-S 
sachs ASSEMBLY-21818 


REMOTE CONTROL 
ASSEMBLY-21818 


NUT 
N623332-S100 


DOOR INNER 
PANEL 


VIEW IN CIRCLE B 


‘DOOR LATCH 
ACTUATING-ROD 
NUT 22152. 
AND 
WASHER 
ASSEMBLY 
N621906-S2 


DOOR OUTER 
. PANEL 


OUTSIDE HANDLE 
ASSEMBLY-22400 


.. SCREW AND WASHER 
ASSEMBLY-N800527-S100 


LOCK AND 
KEY SET 


DOOR INNER 
PANEL 


SECTION D 


CI 


WASHER-N805584-S 
TWO (2) MAX. 


STRIKER 
5421982 
TIGHTEN TO 
35-45 М-т 
(26-33 FT-LB) 


М4607-К 


вшешецоәрі pue вәцә14в1 “53201 'sejpueH 


01-01-10 


01-14-11 


REMOVAL AND INSTALLATION (Continued) 


E-150 —E-350 
Removal 


T. 


Remove the door inside handle. If equipped with 
door trim panels, remove the inside handle cup 
and window regulator handle. If equipped with 
power door locks, refer to procedure outlined in 
this section. 


Remove the access cover plate or door trim 
panel and the watershield. Refer to Section 
01-05, Trim and Ornamentation— Interior. 


Remove the door glass rear run. Refer to Section 
01-11, Glass (Glazing), Frames and 
Mechanisms. 


Disconnect rods from handles and lock cylinder. 
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5. Removethe three screws attaching the latch to 
the door and remove latch assembly. 

Installation 

1. Connect the control rods and link to the door 
latch. 

2. Position the door latch to the door and install the 
three attaching screws. 

3. Install the door glass rear run. 

4. Install the watershield and door trim panel or 
access cover plate. Refer to Section 01-05, Trim 
and Ornamentation—Interior. 

5. Installthe door inside handle cup (if equipped with 


trim panel), inside handle, and window regulator 
handle. 
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REMOVAL AND INSTALLATION (Continued) 


LATCH 
ASSEMBLY 
3621812 


STRIKER 
5421982 WASHER 


TIGHTEN TO 386659-5100 


35-45 N:m 
(26-33 FT-LB) 


90° + 3 
PILLAR 


PUSH BUTTON 


1021850 OF VEHICLE 


RETAINER 
SEAL е еу А 54219А36 


62219459 


PUSH BUTTON 
ROD ASSEMBLY 
21852 


DOOR 


d HANDLE 
ROD-22152-3 
SCREW 
387819-S100 
TIGHTEN TO 
48 Nm ASSEMBLY 
(3-6 FT-LB) 21812 
BUSHING CLIP 
386656-S RETAINER 
ASSEMBLY LOCK 
22023 CYLINDER 
m CONTROL ROD-22134 
LINK-21914 K BUSHING 
| \ GEL 390771 
= | RETAINER 
у / / Р ASSEMBLY 
/ ка LOCKSET 219A36 
i VIEW B 
| S Uu NUT AND WASHER ASSEMBLY-45332-S2 
NUT-34653-S36 SAL ROD TIGHTEN TO 4-9 N:m (3-7 FT-LB) 
TIGHTEN TO 
1.12-2.25 Nem | 
(10-20 IN-LB) i 
SCREW bo 
387819-S100 LATCH 
TIGHTEN TO REMOTE ASSEMBLY 
4-8 Мт CONTROL 3621812 
(3-6 FT-LB) CONTROL 
| ASSEMBLY LINK BUSHING 
9721818 
1121914 386656-5 
DOOR OUTSIDE 
; HANDLE 
1522428 1522400 
ES NUT AND WASHER 
22 ASSEMBLY 


34653-S36M 


NUT AND WASHER TIGHTEN TO 


ASSEMBLY 1.12-2.25 N-m 
MIENTO (10-20 IN-LB) 
1.12-2.25 Nem 
(10-20 IN-LB) 


SPACER 
HANDLE Y : 22908 


CUP-22634 
DOOR INSIDE 
HANDLE 
22600 


WITH TRIM PANEL 


A WITHOUT TRIM PANEL 
3 VIEW D VIEW D 


N2908-2J 
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REMOVAL AND INSTALLATION (Continued) 


Front Side Cargo Door Latch 
E-150 — E-350 with Hinged Side Doors 
Removal 


1. 


Remove the door access cover or trim panel and 
watershield, if so equipped. Refer to Section 
01-05, Trim and Ornamentation—Interior. 


Remove the two nuts attaching the door inside 
handle and remove handle. 


Remove the three remote control bracket 
attaching screws. Disconnect the remote control 
link. Remove the remote control and bracket as 
an assembly. 


Unscrew and remove the door lock pushbutton 
knob. 


Disconnect the pushbutton rod from the door 
latch. 


Disconnect the door outside handle rod from the 
outside handle. 


Remove the three latch attaching screws and 
remove latch from door. 
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Installation 


T: 


Transfer the rods and bushings to the new latch 
assembly if the latch assembly is to be replaced. 


Position the latch in the door and insert the 
pushbutton rod through the pushbutton hole. 
Install the three latch attaching screws. Tighten 
the three screws 4-8 N-m (3-6 ft-lb). 


Connect the outside handle rod to the door 
outside handle. 


Connect the pushbutton rod to the door latch. 


Connect the link to the remote control. Position 
the remote control and bracket to the door inner 
panel and install the attaching screws. 


Install the door inside handle and the lock 
pushbutton. 


Install the watershield and trim panel or access 
cover, if so equipped. Refer to Section 01-05, 
Trim and Ornamentation— Interior. 
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REMOVAL AND INSTALLATION (Continued) 


HANDLE 
ASSEMBLY 
22400 


sf 
LATCH 
ASSEMBLY 
CLIP à 
389760-S p. фе ee 
2; 
BUSHING 24 me 
š РЯ 387319-5103 
NUT 
45332-S2 А cup 
ROD 389666-S 
26596 «а 
VIEW А 
CLIP 
ASSEMBLY RIVET 
264A26 388047-S101 
LOCK 7 %%4 
CYLINDER Ы CLIP 
ACTUATOR 
390523-5 | ASSEMBLY 
RETAINER E 26594 
22023 EJ LATCH 
“іш ACTUATOR 
ROD 26594 
26400 
OUTSIDE HANDLE INSTALLATION 
REAR 
KNOB SIDE 
GROMMET маннан совае 
21999 
LATCH 
PUSH BUTTON REMOTE 
ROD-26460 CONTROL 
REMOTE CONTROL ASSEMBLY 
ASSEMBLY 
21819 


INSIDE 
HANDLE 
26680 


DOOR INSIDE 
HANDLE ASSEMBLY 


SCREW 
390334-57 


) 0 
% 
di DOOR LATCH 
BUSHING ASSEMBLY 
386656-S 21812 


REMOTE CONTROL 
ASSEMBLY BRACKET 


BUSHING 
265A02 


D +U 390771 -S 
REMOTE CONTROL BRACKET 


DOOR INSIDE HANDLE ATTACHING 
ATTACHING SCREW 


NUTS AND WASHER ASSEMBLIES 
DOOR LATCH `34653-S36 TIGHTEN ТО 
TIGHTEN TO LINK 1.70-3.27 Nem (15-29 IN-LB) 
3-8 Nm 26442 
(2-6 FT-LB) 


INSIDE HANDLE INSTALLATION 


N1625-J 
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REMOVAL AND INSTALLATION (Continued) 


Rear Door Latch —F-350 Crew Cab 
Removal 


1. 


Remove the trim panel and watershield from the 
door. Refer to Section 01-05, Trim and 
Ornamentation— Interior. 


Disconnect rods from handle and lock cylinder if 
necessary, and from remote control assembly. 


Remove the latch assembly attaching screws 
and remove the latch from the door. 
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Installation 


k 


Install the rod retaining clips in the new latch 
assembly. Rods should be attached to latch 
before latch installation. 


Position the latch in the door and install the latch 
attaching screws. 


Connect the rods to the handle, lock cylinder and 
remote control. Check the operation of the latch. 


Install the watershield and trim panel on the door. 
Refer to Section 01-05, Trim and Ornamentation 
— Interior. 
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REMOVAL AND INSTALLATION (Continued) 


REAR DOOR 
LATCH ASSEMBLY 


ACTUATOR ROO 
26596 


REMOTE 
РАС CONTROL 
RO0- 26596 


. LOCK PUSH 
CONTROL ROD — BUTTON-264A80 
LINK -26408 


LINK ASSEMBLY 


BELLCRANK 
ASSEMBLY 


26478 ү 
і 
BUSHING [orat 
386656-S 
PANEL 


CONTROL ROD BELLCRANK SATA 
LINK- 26408 ASSEMBLY CONTROL 
СІІР-389326-5 26478 ROD- 26642 


REMOTE CONTROL 
REMOTE CONTROL LINK ASSEMBLY 
ASSEMBLY 26414 


NUT ACTUATOR 
N621906-S2 В00-26596 


РАО--22448 


BELLCRANK 
ASSEMBLY 
26478 


HANDLE 
ASSEMBLY 
22400 


| 
SCREW Ф 


М800527-5100 PAD -22428 


REMOTE 
CONTROL 
ROD 


RIVET 


REMOTE CONTROL 385189-S100 


REMOTE CONTROL 


LINK ASSEMBLY ASSEMBLY ASSEMBLY 
26642 
ХА” j ы 
CONTROL ROO 
LINK- 26408 
CENTER 
PILLAR 
RIVET 
385189 S100 
LATCH 
ANCHOR ASSEMBLY 


PLATE 
22024 


DOOR INNER PANFL 


N5909.2A 
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REMOVAL AND INSTALLATION (Continued) 


Rear Side Cargo Door Latch 2. Disconnect the lower latch rod from the remote 


Е-150--Е-350 with Hinged Side Doors control. 
3. Remove three screws attaching the lower latch 


Removal m guide to the bottom of the door. Remove the 
1. Remove the inside handle from the remote control lower latch assembly from the door. 
shaft. 


SCREW AND 
WASHER 
ASSEMBLY 
374371-S40 


uL WEDGE 
а ASSEMBLY 
25300 


SPACER 
25322 


2 SCREW 


382707-S9 


UPPER LATCH 
374928-S2 
ded “== TIGHTEN TO 
| M 9-14 Nem 
) er (6-11 FT-LB) 
VIEW D á í 9.14mm (.360 INCH) 
VEN © ] OVERLAP WITH LOWER 


6.10mm (.240 INCH) LATCH 
LATCHINSHAM ASSEMBLY 


SCREW - POSITION 26432 
FRONT OF BODY 374928-S2 
TIGHTEN TO 
«фу 9-14 N-m ТЕ 
(6-11 РТВ) 26418 VIEW В 


SCREW 
374928-S2 
TIGHTEN TO 
9-14 Nem 
(6-11 FT-LB) 
| 


UPPER LATCH 
ASSEMBLY 


Y 


к 21. VIEW D — TYPICAL 
нее”, 
AL. = VIEW E — SHOWN 
e» EA > 
л 0 t LOWER 
2 LATCH 
22 GUIDE 


SPACER 


LATCH 46» S 25322 
ASSEMBLY 
264A32 LOWER LATCH WEDGE 
«1А ASSEMBLY ASSEMBLY 


25300 


SCREW AND 
WASHER 
ASSEMBLY 
GUIDE 374371-S4 


VIEW E 264A32 


RIVET 
382707-S9 


"i 


ASSEMBLY 


N1628-G 


4. Remove three screws attaching the remote 
control to the door. 
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REMOVAL AND INSTALLATION (Continued) 


REMOTE CONTROL 
ASSEMBLY-26404 


STRIKER 
ASSEMBLY 


| ASSEMBLY 


STRIKER 


SCREW ASSEMBLY 


390968-5100 
TIGHTEN ТО 
3-8 N:m 
(2-6 FT-LB) 


5. Remove three screws attaching the upper latch 
guide to the top of the door. Remove the upper 
latch assembly and remote control from the door. 

6. Disconnect the upper latch assembly from the 
remote control. 

Installation 

1. Assemble the upper latch assembly to the remote 
control. 

2. Position the upper latch assembly and remote 
control to the door. Install three screws attaching 
the upper latch guide to the top of the door. 

3. Position the lower latch assembly in the door and 
connect the lower latch rod to the remote control. 

4. Install three screws attaching the lower latch 
guide to the door. 

5. Install three screws attaching the remote control 
to the door. 

6. Install the inside handle on the remote control 
shaft. 

7. Adjust the door for a snug fit against the 


weatherstrip. This is done by loosening the latch 
guide attaching screws and moving the latch 
assembly inboard or outboard as required. Then, 
tighten the latch guide attaching screws. 
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ег 


FRONT OF BODY 


STRIKER 
ASSEMBLY 
21982 
TIGHTEN TO 
35-45 N:m 
(26-33 FT-LB) 


SECTION B 


LATCH ' 
ASSEMBLY 


Right Rear Door Latch 
Е-150--Е-350 
Нетоуа! 


1. 


Remove the door trim panel and watershield, if so 
equipped. Refer to Section 01-05, Trim and 
Ornamentation— Interior. 


To remove the upper latch, remove the three 
screws attaching the upper latch to the door. 


Disengage the lock rod clip, remove the latch rod 
from the upper latch, and remove the upper latch 
from the door. 


To remove the lower latch, remove the four latch 
attaching screws and disengage the latch rod 
from the latch. Remove the latch from the door. 


Installation 


1. 


To install the lower latch, connect the latch rod 
and bushing to the latch. Position the latch to the 
door and install the four attaching screws. 


To install the upper latch, position the latch to the 
door and install the three attaching screws. 


Connect the latch rod clip and rod to the latch. 


Check the operation of the latches and adjust the 
strikers, if necessary. Refer to Latch Striker 
Adjustments. 


Install the watershield and door trim panel, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation—Interior. 
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REMOVAL AND INSTALLATION (Continued) 


REMOTE ренді PUSH BUTTON 


VIEW B CONTROL .— TO FRONT OF BODY KNOB-261A58 1 ONDER 
d wo 2 САОММЕТ ы dn ROD 
SCREW 21999 = 431A46 
2%? 390968-5100 
|5 k TIGHTEN TO REMOTE 
VIEW A (46 Eri) CONTROL LOCK ROD 
ASSEMBLY CLIP 
389760-S 
UPPER DOOR INSIDE 
CATCH HANDLE т 
NOD 22601 
431849 
-— 
y LOWER „| LOCK 
LATCH ( nob 
» ROD 
BUSHING | view C 43298 389760-S 
390771-S : 
RIVET DE 
N805995-5100 BUSHING 1 — y 2 
NUT AND | ° REMOTE 
WASHER PETRY MEE LINK 
ASSEMBLY NUT AND қа 43136 
WASHER 


LOCK 


2 = Ф, 
xe em 
қ > CYLINDER 


ASSEMBLY 
34653-536 


ROD-43186 TIGHTEN TO 
2.03-4.85 N-m 
(18-43 IN-LB) 


CLIP 


OUTSIDE 
DOOR 
HANDLE 
43400 


BUSHING 
390771-S 


LOCK 
SET 


ACTUATOR 
ASSEMBLY 
431A38 


REMOTE 
CONTROL 
ASSEMBLY 
431A42 LOWER LOCK 
ROD-43298 


BRACKET LOCK SET 


BUSHING 
390771-S 


LOWER LATCH 
ROD-43298 


SCREW AND STRIKER 
WASHER 43118 


a as = SPACER WEDGE LOWER LATCH 
WEDGE e. 43288 
AOS B 374371-S40 . 
Pe TIGHTEN TO <} SCREW AND 
SCREW < 25 8-14 Мет WASHER ASSEMBLY 
374928-S9 <> ТЕН) 374928-S9 
TIGHTEN TO TIGHTEN TO 
8-14 N:m UPPER 8-14 N-m (6-11 FT-LB) 
(6-11 FT-LB) LATCH | SCREW AND 
ROD WASHER fF _SCREW-374371-S10 
ASSEMBLY 43296 ASSEMBLY TIGHTEN TO 
374371-S40 Ë 8-14 N-m (6-11 FT-LB) 
43286 SCREW AND 
WASHER STRIKER SPACER | 
ASSEMBLY 43118 433A52 
57550-S40 


N2911-F 
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REMOVAL AND INSTALLATION (Continued) 


Left Rear Door Latch 

Е-150--Е-350 

Removal and Insteiiation 

1. Remove the door trim panel and watershield, if so 
equipped. 


2. Remove the four latch attaching screws and 
remove the latch from the door. 


3. Position the latch to the door and install the four 
attaching screws. 


4. Install the watershield and door trim panel, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation—Interior. 


Left Rear Door Latch- -E- 150 — E-350 


REAR DOOR 
LOWER LATCH WEDGE 
ASSEMBLY ASSEMBLY 
43289 
DOOR LOWER 
ле "Ri j 
A 


LATCH ATTACHING 
SCREW 373928-S9 
TIGHTEN TO 
8-14 Nm 
(6-11 FT-LB) 


SCREW AND WASHER 
ASSEMBLY-374371-S40 


TIGHTEN TO 8-14 N:m 
(6-11 FT-LB) 
| 374371-540 


TO FRONT ОҒ BODY 
REAR DOOR 


. | LATCH STRIKER 
E MN | 43118 


BOTTOM OF DOOR 


SCREW AND 
WASHER 
ASSEMBLY 


= =  . SCREW AND 
dd WASHER 

2 АЅЅЕМВІҮ 

374371-540 


WEDGE 


LEFT ASSEMBLY 
REAR 40008 
«йө, DOOR 
— i 
TO FRONT OF BODY ue | 
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Remote Control Assembly —Front Door 
F-Series and Bronco | 
Removal and Installation 


1. Remove the door trim panel and watershield. 
Refer to Section 01-05, Trim and Ornamentation 
— Interior. 


2. Remove the screws attaching the remote control 
to the door inner panel, and remove the remote 
control. 


3. Disconnect the latch remote control link from the 
remote control. 


4. Transfer the rod clip to the new remote control, if 
the remote control is to be replaced. 


5. Position the remote control to the door inner panel 
and connect the link to the remote control. 


Install the remote control attaching screw. 
7. Check the remote control and latch operation. 


Install the watershield and door trim panel. Refer 
to Section 01-05, Trim and Ornamentation — 
Interior. 


01-14-20 


DOOR LATCH 
ACTUATING 
ROD-22152 


DOOR LATCH 
CONTROL TO 
CYLINDER ROD «< 


DOOR 
ASSEMBLY 


CLIP 
389760-5 ` 
LATCH PUSH 
BUTTON ROD 
ASSEMBLY 
218A00 


CONTROL 218A00 
L3 = 
RETAINER 22152 
ASSEMBLY-219A36 LATCH ACTUATOR 
AND WIRE 
BUSHING ASSEMBLY 
26594 
— = SCREW AND WASHER SECTION D 
ASSEMBLY-N800510-S100 
TIGHTEN TO 9-14 N:m 
ROD 
22134 
| ACTUATOR 
Д 26594 
ГА RIVET 
BUSHING dh. 
386656-S ^ REMOTE CONTROL T o. N805995-S100 


ASSEMBLY-21818 


NUT 


J V N623332-S100 
REMOTE CONTROL — 


DOOR INNER 
ASSEMBLY-21818 PANEL 


VIEW IN CIRCLE B 


OUTSIDE HANDLE 
ASSEMBLY-22400 


LOCK AND 
KEY SET 


WASHER-N805584-S 
TWO (2) MAX. 


DOOR LATCH 


WASHER бк 
ASSEMBLY E nds 


N621906-S2 С} rao 
à= ntu 


220A96 


бы 


STRIKER од + 3° 


~ 


DOOR INNER STRIKER 

PANEL 5421982 
DOOR OUTER SCREW AND WASHER Dui. 
PANEL ASSEMBLY-N800527-S100 (26:33 FT-LB) 


N4607-K 


(рәпициод) NOILV TTV.LSNI ANY 1VAOW3H 


Le-vL-LO 


чэәу pue вәцо1е 1 “54201 'sejpueH 


swisiue 


L-vL-LO 
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REMOVAL AND INSTALLATION (Continued) 


Е-150--Е-350 4. Disengage the link from the remote control and 
Removal and Installation remove the remote control from the door. 


1. Remove the door inside handle, inside handle cup 5. Transfer the bushing to the new remote control. 
(if so equipped) and window regulator handle. 6. Connect the link to the remote control. Install the 

2. Remove the access cover plate and watershield remote control to the door inner panel with the 
from the door inner panel. attaching screws. 

3. Remove the screw attaching the remote control 7. Install the watershield and access cover plate. 


to the door inner panel. Install the window regulator handle, inside handle 


cup (if so equipped), and door inside handle. 
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REMOVAL AND INSTALLATION (Continued) 


STRIKER LATCH 


; WASHER SSEMBLY 
90° + 3° 5421982 i A 
TIGHTEN TO 386659-S100 3621812 
PILLAR 35-45 М-т 
(26-33 FT-LB) 


PUSH BUTTON 
1021850 


OF VEHICLE 


RETAINER 


SEAL 
62219A59 


PUSH BUTTON 
ROD ASSEMBLY 
21852 


DOOR 
HANDLE 
ROD-22152-3 


SCREW 
387819-S100 d : 
TIGHTEN TO LATCH 
4-8 Nm ASSEMBLY 
(3-6 FT-LB) | 21812 
x BUSHING CLIP 
ЕТГІ Ж í 390771-S 
386656-S | ВЕТА!МЕВ 
ASSEMBLY LOCK 
22023 CYLINDER 
0 CONTROL ROD-22134 
LINK-21914 7 4 BUSHING 
| \ д 390771 
| z^ | RETAINER 
S 7 > ASSEMBLY 
Y LOCKSET 219A36 | 
U VIEW B 
| NUT AND WASHER ASSEMBLY-45332-S2 
Numa жаз | ROD TIGHTEN TO 4-9 N-m (3-7 FT-LB) 
TIGHTEN TO 
1.12-2.25 Nem 
(10-20 IN-LB) 
SCREW 
387819-S100 LATCH 
TIGHTEN TO EMOTE ASSEMBLY 
CONTROL 3621812 
(3-6 FT-LB) CONTROL 
| ASSEMBLY LINK BUSHING 
9721818 


1121914 386656-5 


DOOR OUTSIDE 
| HANDLE 
1922428 VIEW С 1522400 


NUT AND WASHER = 
ASSEMBLY 
34653-S36M 


DOOR INSIDE 
HANDLE 
22 


| NUT AND WASHER 


TIGHTEN TO 
TIGHTEN TO (10-20 IN-LB) 
1.12-2.25 N:m 


(10-20 IN-LB) 


SPACER 
22608 


DOOR INSIDE 
HANDLE 
22600 


WITH TRIM PANEL 
VIEW D 


WITHOUT TRIM PANEL 
VIEW D 


N2908-2J 
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REMOVAL AND INSTALLATION (Continued) 


Remote Control Assembly-—F-350 Crew Cab 
Rear Door 
Removal 


1. Removethe two screws retaining armrest to door 
inside panel. Remove the screw retaining window 
regulator handle to door. 


2. Removeinside door handle trim Cup. 


Remove door trim panel and watershield, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation—interior. 


4. Push tabs оп remote control assembly together 
and slide assembly forward. 


5. Disconnect link rod from remote control assembly 
by rotating remote control clockwise. Remove 
remote control assembly from door. 

Installation 

1. Install link rod to remote control assembly. 

2. Slide remote control assembly into slot in door 
inner panel until retaining tabs are engaged. 

З. Install door trim panel and watershield, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation—Interior. 

4. Install door handle trim cup with one screw. Install 
window regulator handle with one screw. 

5. Install armrest with two screws. 
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REMOVAL AND INSTALLATION (Continued) 


REAR DOOR ACTUATOR ROO LINK ASSEMBLY 
LATCH ASSEMBLY DOOR 26596 
INNER 


PANEL 


_ LOCK PUSH 
CONTROL ROD — BUTTON-264A80 
LINK-26408 


REMOTE 
CONTROL 


ASSEMBLY 
26478 


BELLCRANK | 


i 
DOOR em 
INNER 


PANEL 


BUSHING 


Жр 
386656-S <; EN 


CLIP— 389326-S 


REMOTE 
CONTRO. 
ROD- 26642 


CONTROL ROO 
LINK- 26408 


BELLCRANK 
ASSEMBLY 
26478 


REMOTE CONTROL 
REMOTE CONTROL LINK ASSEMBLY 
ASSEMBLY 26414 ` 


CLIP 


NUT ACTUATOR 389326-S 
N621906-S2 ROD- 26596 


PAD--22448 


BELLCRANK 
ASSEMBLY 
26478 


HANOLE 
ASSEMBLY 
22400 


2% "y 


SCREW 2 


N800527-S100 PAD -22428 


RIVET REMOTE 
CONTROL 
REMOTE CONTROL REMOTE CONTROL 385189-5100 “г 
LINK ASSEMBLY ASSEMBLY ко 
26642 
CONTROL ROO 
LINK- 26408 
CENTER 
PILLAR 
WASHER 
386659-5100 RIVET 
385189 S100 
LATCH 
ASSEMBLY 


STRIKER 
21982 


l І 
š 4 
DOOR INNER PANEL < 


N5909 2A 
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REMOVAL AND INSTALLATION (Continued) 


Remote Control Assembly —Right Rear Door 
E-150 — E-350 (Without Door inside Handle) 
Removal 


1. 


Remove the door trim panel and watershield, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation—iInterior. 


Disconnect the lock cylinder rod from the lock 
cylinder. 


Remove the three screws attaching the remote 
control assembly to the door. 


Disconnect the upper latch rod from the upper 
latch. Disconnect the upper latch rod from the 
remote control assembly. 


Disconnect the lower latch rod from the remote 
control assembly, and remove the assembly from 
the door. 
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Installation 


1. 


Transfer the lock cylinder rod and rod bushings to 
the new remote control assembly. 


Position the remote control assembly into the 
door and connect the lower latch rod to the 
assembly. 


Connect upper latch rod to remote control 
assembly and to the upper latch. 


Position remote control assembly to door inner 
panel and install three attaching screws. 


Connect the lock cylinder rod to the lock cylinder. 


Install the watershield and door trim panel, if so 
equipped. Refer to Section 01-05, Trim and 
Ornamentation—Interior. 
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REMOVAL AND INSTALLATION (Continued) 


PUSH BUTTON 


REMOTE = о РР 
VIEW В CONTROL .— ТО FRONT OF BODY KNOB-261A58 \ SINGER 
» yi ee GROMMET а ROD 
р SCREW 21999 NI 431A46 
Ye? 390968-S100 қ | 
IV VIEW A Gerria) CONTROL 5 Ny LOCK ROD 
ASSEMBLY SESS CLIP 
21819 M NOG, :389760-5 
PPER DOOR INSIDE fai 
LATCH HANDLE | | ^ 
° 
ROD 22601 O 5 
431849 
y LOWER JIS Р LOCK 
D ROD x SS 2 ” CLIP 
BUSHING | МЕС 43298 ah ыч» NA 389760-S 
390771-S "NI 
ТАРЕ 
TS À — 
RIVET S МӘ) Е) 
мвов95-5100 быы D Ce 
| 
NUT AND A 
ASSEMBLY BRACKET LINK 
43136 
45332-52 Vy КЕШЕН 43350 
m LOCK ASSEMBLY 
(3-7 FT-LB) CYLINDER АНЫН 
шалады TIGHTEN TO 
2.03-4.85 М-т 
CLIP (18-43 IN-LB) 
OUTSIDE 
DOOR 
n BUSHING 
SCREW 390771-S 


р LOCK 
REMOTE SET 
CONTROL 
ASSEMBLY 
431A42 
ACTUATOR 
ASSEMBLY 
431A38 


REMOTE 
CONTROL 
ASSEMBLY 
431A42 LOWER LOCK 
ROD-43298 


BRACKET LOCK SET 


BUSHING 
390771-S 


LOWER LATCH 
ROD-43298 


SCREW AND STRIKER 
WASHER 43118 


ASSEMBLY 
_ $РАСЕВ WEDGE LOWER LATCH 
374371-S40 433A52 ASSEMBLY ASSEMBLY 
WEDGE 40008 43288 
ASSEMBLY 
40008 2 SCREW 


374371-S40 


TIGHTEN TO SCREW AND 


SCREW 8-14 Nm WASHER ASSEMBLY 
374928-S9 (6-11 FT-LB) 374928-S9 
TIGHTEN TO TIGHTEN TO 
8-14 Nm UPPER 8-14 N-m (6-11 FT-LB) 
(6-11 FT-LB) LATCH | SCREW AND 
mom, | адамын Y aa о 
43296 IGHTEN TO 
ARSENE 374371-S40 Ld 8-14 N-m (6-11 FT-LB) 


SCREW AND 
WASHER 
ASSEMBLY 
57550-S40 


STRIKER 


43118 SPACER 


433A52 


N2911-F 
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REMOVAL AND INSTALLATION (Continued) 


E-150 — E-350 (With Doo: Inside Handle) 
Removal 


1. Remove the two nuts retaining the door inside 
handle to the handle remote control and remove 
the handle. 


2. Remove the door trim panel and watershield, if so 
equipped. Refer to Section 01-05, Trim and 
Ornamentation — Interior. 


3. Disconnect the door handle remote control link 
from the remote control. 


4. Remove the three screws attaching the door 
handle remote control bracket to the door inner 
panel. Remove the door handle remote control, 
bracket, and link from the door. 


5. Unscrew and remove the door lock pushbutton. 


Disconnect the lock cylinder rod from the lock 
cylinder. 


7. Remove the three screws attaching the remote 
control assembly to the door. 


8. Disconnect the upper latch rod from the upper 
latch. Disconnect the upper latch rod from the 
remote control assembly. 


9. Disconnect the lower latch rod from the remote 
control assembly and remove the assembly from 
the door. 


Installation 


1. Transfer the door lock push rod, lock cylinder 
rod, and rod bushings to the new remote control 
assembly. 


2. Position the remote control assembly into the 
door, and connect the lower latch rod to the 
assembly. 


3. Connect the upper latch rod to the remote control 
assembly and upper latch. 


4. Place the remote control assembly in position and 
insert the door lock pushbutton rod through the 
pushbutton hole. Install the three remote control 
assembly attaching screws. 


5. Connect the lock cylinder rod to the lock cylinder. 


6. Screw the door lock pushbutton on the 
pushbutton rod. 


7. Position the door inside handle remote control 
and bracket to the door inner panel. Install the 
three attaching screws. 


8. Connect the inside handle remote control link to 
the remote control assembly. 


9. Install the watershield and door trim panel, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation—interior. 


10. Install the door inside handle. 


Lock Cylinder 

Removal and Installation 

When a lock cylinder is replaced, both door lock 
cylinders should be replaced in a set. This will 
eliminate carrying an extra key which will fit only one 
lock. If a key is to be replaced, the new key code 
number is stamped on a metal tag attached to the key. 


Roll the window to the up position. 


Remove the access hole cover and/or trim panel 
and pull away the watershield, if so equipped. 


Disconnect the lock actuating rod from the lock 
control link clip. 


Slide the lock cylinder retainer away from the 
lock cylinder. 


Remove the lock cylinder. 


Insert the lock cylinder in the door and connect 
the lock cylinder retainer. 


Connect the lock actuating rod to the lock control 
link clip. 


Install the watershield. Using Rubber Cement 
8A-19552-B (ESR-M1 1P 16-A) or equivalent, 
cement the top and/or side edges of the 
watershield to the inner surface of the inner 
panel. 


Install the access hole cover and/or trim panel. 
Refer to Section O 1-05, Trim and 
Ornamentation—Interior. 


Door Inside Handle 


F-150 —F-350 and Bronco (except F-350 Crew 
Cab Rear Door) 
Removal and Installation 


To remove the door inside handle, remove one screw 
and remove the handle. To install, position handle on 
shaft and secure with set screw. 


F-350 Crew Cab —Rear Door 


The door inside handle is an integral part of the remote 
control assembly. Refer to Crew Cab Rear Door 
Remote Control Removal and Installation. 


E-150 — E-350 
Removal and Installation 
The door inside handle is attached to the remote 


control with two nut and washer assemblies. Remove 
the nut and washer assemblies to remove the inside 
handle. An inside handle cup is used on E-150—E-350 
models with door trim panels. The cup can be removed 
by pulling it off the remote control studs. 
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REMOVAL AND INSTALLATION (Continued) 


Door Outside Handle 4. Remove handle and pads from door. 
Bronco, F-150 — F-350 and E-150 — E-350 5. Attach actuator rod and pads to new handle. 


Removal and Installation 6. Install two retaining nuts (one nut and one screw 
1. Remove the trim panel and watershield from the for Bronco and F-150—F-350). 


5. А ыы Trim and Install door trim panel and watershield. Refer to 
rnamentatio erior. Section 01-05, Trim and Ornamentation — 
Disconnect the latch actuating rod from the Interior. 

handle link connector. Check operation. 


Remove two nuts retaining outside handie (one 
nut and one screw for Bronco and 
F-150—F-350). 


Front Side and Right Rear Cargo . Remove the two nut and washer assemblies 
Doors — Outside Handles attaching the outside handle to the door. 


E-150—E-350 . Remove the outside handle and pads from the 


Removal and Installation door. 


1. Remove the door trim panel and watershield, if so . Position the pads and outside handle to the door 
equipped. Refer to Section 01-05, Trim and and install the two screw and washer assemblies. 


Ornamentation—lnterior. . Install the watershield and door trim panel, if so 
equipped. Refer to Section O 1-05, Trim and 
Ornamentation— Interior. 


Electric Door Lock Actuator Motor . Disconnect the actuator motor link from the door 


E-150— E-350, F-150— F-350 and Bronco latch. 
Removal 


1. Remove door trim panel. Refer to Section 01-05, 
Trim and Ornamentation—Interior. 


Door Lock Control Switch —E150 —E-350 


ACTUATOR 
WINDOW RETAINING NUT FRONT DOOR 
CONTROL SWITCH TRIM PANEL 
LOCK 
SWITCH COVER ACTUATOR 
BACK PLATE 


DOOR TRIM 
PANEL 


ў — "NAME: WIRING 
SWITCH COVER \ n : ут HARNESS 
RETAINING PLATE =, 


DOOR LOCK 
CONTROL ' SWITCH COVER 
SWITCH RETAINING PLATE 


WIRING 
COVER PLATE 
RETAINING NUT RETAINING SCREW ASSEMBLY 


: VIEW A WHEN POWER DOOR LOCK AND POWER HOUSING ASSEMBLY INSTALLATION 
A WINDOW SWITCH ARE INSTALLED VIEW A 
RETAINING SCREW шы 
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REMOVAL AND INSTALLATION (Continued) 


Electric Door Lock Installation —F-150 — F-350 
and Bronco 


LATCH DOOR LATCH 
ASSEMBLY ACTUATING 
ROD-22152 


CYLINDER 
ROD-22134 


BUSHING 


~ 


RETAINER 


(EM j > REMOTE 
ASSEMBLY Q | 


DOOR LATCH 
ROD ASSEMBLY 


DOOR LATCH ROD 
ASSEMBLY 


| 218А00 


BUSHING 
386656-S ACTUATOR 
AND WIRE 
VIEW C ASSEMBLY 


26594 


SCREW AND BUSHING 
WASHER ASSEMBLY 386656-S 
N800510-S100 
TIGHTEN TO 

9-14 Nm 

(6.6-10.3 FT-LB) 


REMOTE CONTROL 
ASSEMBLY 
21818 


DOOR INNER . 


=œ РОР RIVET 


388047-510 М623332-5100 


МОТ АМО HANDLE ROD 
WASHER ASSEMBLY ASSEMBLY 22152 
N621906-S2 
TIGHTEN TO 
7-11 Nm 
(5.2-8.1 FT-LB) 


PANEL KEY SET 


HANDLE 
ASSEMBLY 
22400 


PAD 


RETAINER 
22023 


SCREW AND 
WASHER ASSEMBLY 
N800527-S100 
TIGHTEN TO 
7-11 Nem 
(5.2-8.1 FT-LB) 


DOOR OUTER 
PANEL 


DOOR INNER 
PANEL 
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REMOVAL AND INSTALLATION (Continued) 


Electric Door Lock Installation —E-150 — E-350 


REMOTE 
CONTROL SEAL 
ASSEMBLY 219459 KNOB 


21818 


LATCH 


өшін ASSEMBLY 
| sss = 21812 
ae =, 
SCREW — SCREW 
390968-S100 
390968-S100 е 
| ACTUATOR ! 
ASSEMBLY | NUT AND 
LINK SS 218A42 | WASHER ASSEMBLY 
ASSEMBLY Cu | (2 REQ'D) 
`` 
N Nc. 
BUSHING 
RIVET 
N805995-S100 | 
| ACTIVATOR HANDLE 
ROD ASSEMBLY 
22400 


GROMMET 


| LATCH 
ACTIVATOR | «€ 
PUSH BUTTON ROD | | 
ROD | Ў, | CONTROL 
| NK ROD 
CLIP | 
RETAINER 
LATCH | OF VEHICLE 


ASSEMBLY | VIEW C 
ASSEMBLY 


21812 
STRIKER 90 
ASSEMBLY DEGREES 
21982 e^ 


CONTROL BUSHING | 
ROD | | u | VIEW D 


0 <) 
EN 


LATCH 
RETAINER 


UNE mp 
атта. 
o 


Ф 


M 


кы 
\ 


АСТОАТОВ | $ТВ!КЕВ WASHER 


ASSEMBLY | 
Аруы | ASSEMBLY 


LINK 
ASSEMBLY RETAINER 
21914 AIN 


DOOR PILLAR STRIKER 


N8404-A 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove actuator motor and swivel bracket 
assembly from the door by drilling out the 
retaining pop rivet. 


Electric Door Lock Actuator Motor and Control 
Switch Wiring — F-150 —F-350 and Bronco 


> ; 


PRU m əз...” 


WIRING 
ASSEMBLY 
14A265 (RH) 
14A509 (LH) 


VIEW SHOWING SWITCH INSTALLATION FOR LH SIDE 
VIEW A 


Installation 


1. Connect wire harness plug at actuator motor 
connector. 


2. Install door lock actuator motor in door with pop 
rivet. 


NOTE: Pop rivet must retain the actuator bracket 
securely. A loose bracket will affect actuator 
function by causing a loss of travel, or by causing 
binding or rattle. 


3. Connect actuator motor link to the door latch. 
Check operation for correct function. 


5. Install door trim panel. 


NOTE: Old motor bracket must be replaced with 
new bracket which is supplied with replacement 
actuator motor assembly. 
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WIRING 
ASSEMBLY 
14A265 (RH)14A509 (LH) 


>” 
(52 Ор EN 
-- (Х 
P 


4. Disconnect the wire harness plug at the motor 
connector. 


ACTUATOR 
MOTOR 
ASSEMBLY 


LOCATOR 
FRONT OF VEHICLE N5039-D 


Door Lock Control Switch 
Е-150--Е-350 
Removal and Installation 


The power door lock switches are located on the front 
door trim panels. To replace a switch, remove the 
bezel retaining screw. Then, lift the bottom of the bezel 
from the door trim panel and remove the switch and 
bezel assembly. 


Remove the wiring connector retaining screw from the 
back of the bezel. Using a thin-bladed screwdriver, 
carefully pry the switch from the connector. 


To install the switch, reverse the removal procedure. 


F-150 —F-350 and Bronco 


The power door lock switches are located on the front 
door trim panels. 


Removal 


1. Inserta small, thin-bladed screwdriver into the 
spring tab slots (located at the front and rear of 
the switch housing) and apply pressure to make 
the switch housing assembly pop out. 
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REMOVAL AND INSTALLATION (Continued) 


Remove the three connector attaching screws NOTE: The switch is keyed to the connector and 
from the switch housing. can only be installed one way. 

The switch is held in place by the electrical . Install the connector to the switch housing using 
contact pins. To remove the switch, carefully pry the three attaching screws. 

the switch from the connector with a small . Position the switch housing to the door trim panel 


screwdriver. and press firmly into place. 


Installation 


1. Position the switch to the connector and press 
firmly into place. 


Door Lock Relay CAUTION: Carefully spread retaining legs to 
E-150 — E-350 prevent breakage. 


Removatandlastalisiion To assemble the wiring connector to the relay, press 
firmly on the locking fingers until they latch behind the 

To remove the door lock relay from the LH dash panel locking clamps on the connector. Snap the relay 

brace, insert a small screwdriver to pop free. assembly locator pin into hole on brace. 

Disconnect the relay from the wiring assembly by 

separating the locking fingers and remove the relay. 


Door Lock Relay Assembly 
Removal —E-150 — E-350 


WIRING 
ASSEMBLY WIRING 


| ASSEMBLY 
= 14A200 
/” 5. 


2 D^ 
vey 
„2 As wy ` 
WK 2MTL- 


` 


1 
wr 


N5929-2B 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOL 


D79P-2100-T “Torx” Drive Bit Set 
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DESCRIPTION AND OPERATION 


Standard Wipers 


Bronco, F-150 —F-350 and F-Super Duty Chassis 
Cab 


The two-speed, permanent magnet, three-brush “Е” 
electric windshield wiper motor has a brush rigging 
that permits selection of low or high speed. When the 
control selector is in LOW position, the grounded 
brush and the white wire brush are used to operate the 
motor at low speed. When the control selector is in HI 
position, the grounded brush and the blue / orange wire 
brush are used. Current bypasses a portion of the 
armature winding, causing the motor to run faster. 
When the control selector is moved to the PARK 
position, the motor will continue at low speed until the 
PARK switch run contacts open, stopping the motor in 
the PARK position. 


Interval Wipers 


Optional interval wipers are available on 
E-150—E-350, Bronco, and F- 150—F-350 and 
F-Super Duty Chassis Cab. 


Е-150--Е-350 

The two-speed, permanent magnet, three-brush “В” 
electric windshield wiper motor has a brush rigging 
that permits selection of low or high speed. When the 
control selector is in LOW position, the common 
(yellow wire) brush and the blue wire brush are used, 
operating the motor at low speed. When the control 
selector is in HI position, the common brush and the 
white / orange wire brush are used. Current bypasses 
a portion of the armature winding, causing the motor to 
run faster. When the control selector is moved to the 
PARK position, the motor will continue at low speed 
until the park switch run contacts open, stopping the 
motor in the PARK position. 


Bronco, F-150 —F-350 and F-Super Duty 


This is a two-speed wiper system with an interval 
feature. For normal wiper operation, turn the wiper 
control knob clockwise to either of two detents (low 
and high speed). 


01-16A-2 Windshield Wipers —Electric 01-16A-2 


DESCRIPTION AND OPERATION (Continued) 


For interval operation of the wiper switch, rotate the 
wiper control knob counterclockwise. As the knob is 
rotated counterclockwise, time interval between wiper 
blade sweeps increases. 


Pushing the switch knob actuates the washer pump 
only. The control switch must be rotated to LOW or HI 
for wiping action. 


E-150—E-350 

The interval operation of the windshield wiper motor is 
controlled by a variable resistor in the windshield 
wiper control switch which, in conjunction with the 
electronic governor, allows a variable pause between 
wiping cycles. 


For normal operation of the control switch, slide the 
wiper-washer knob toward the right. The first position 
(approximately 19mm (3 / inch) long) is for interval, 
the second is for low speed and the third is for high 
speed. 


When the control knob is placed at ihe LH side of the 
INTERVAL position, the time interval between wiper 
blade sweeps is at maximum. As the control is moved 
toward the RH side of the INTERVAL position (before 
the detent is felt) the time interval between sweeps is 
reduced. 


NOTE: When the wiper control switch is set on 
INTERVAL, the first wipe may not occur for up to 12 
seconds. 


When the detent position is felt as the switch is moved 
toward the right, the wiper system operates at low 
speed. The next detent position, on the extreme right, 
operates the wiper system at high speed. 


A variable resistor in the wiper / washer switch 
controls the amount of current to the electronic pause 
control. This, in turn, regulates wiper motor operation 
for the desired time interval. 


The governor has a unique feature: Operation of the 
windshield washers while the switch is in the | 
INTERVAL position electrically overrides the governor. 
This causes the wipers to operate at low speed when 


the washer knob is depressed. 


Normal interval wiper operation resumes when the 
wash knob is released. 


Governor 


E-150 — E-350, F-150 — F-350, F-Super Duty 
Chassi Cab and Bronco 


The interval wiper system governor is mounted on the 
lower flange of the instrument panel below the 
wiper-washer switch. 


DIAGNOSIS AND TESTING 


Standard Windshield Wiper System “Е” Test 
Bronco, F-150 —F-350 and F-Super Duty 
Chassis Cab 


High-Speed Test 


With the wiper switch in HI position, current flows from 
the ignition switch through the wiper switch to the 
wiper motor high terminal. To check high-speed 
operation, turn ignition switch on and place wiper 
switch in HI position. Check for voltage at the circuit 
56 pin (blue / orange wire) at three pin connector. If no 
voltage is present, check voltage at circuit 297 pin 
(black / green wire) at the wiper switch. If voltage is 
present at circuit 297 but not present at circuit 56, 
replace the wiper switch. If voltage is not present at 
circuit 297, trace circuit back to determine source of 
problem. If voltage is present at circuit 56 and motor 
does not run, ground the motor ground circuit to the 
body. If motor runs, repair ground. If motor does not 
run, replace motor. 
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DIAGNOSIS AND TESTING (Continued) 


MAKE ALL VOLTAGE CHECKS ARROWS INSIDE DOUBLE LINES SHOW 
AT THESE CONNECTORS CURRENT FLOW DIRECTION 
(INTERNAL) 
CIRCUIT BREAKER 
| ж MOTOR Т 
| МО. 58 WHITE = 
| NO. 297 BLK-GR 
| 
| 
© NO. 28 BLK-PINK | OH 
к= ee eM ~ OLO 
ы NO. 63 RED | OPARK (OFF) 
PARK SWITCH 
PARK ' ! ШЕ” GROUND CONNECTOR AT /| | 
SWITCH = BACK OF WIPER SWITCH 
(MAKE SURE IT IS LOCKED ON). 
HIGH SPEED TEST WIPER-WASHER 
SWITCH 
| NO. 56 BLUE-ORG ~“ | 
| NO. 58 WHITE | 
Ald ——là | 
| 
| 
|| NO. 28 BLK-PINK | Он! 
| = OLO 
| NO. 63 RED O PARK (OFF) 
I 
imul LOW SPEED TEST | 
| NO. 56 BLUE-ORG “= | | 
| 
j NO. 58 WHITE = 
d | 
| 
| 
NO. 28 BLK-PINK l 
| I O HI 
NO. 63 RED ш м 
| O PARK (OFF) 
S 11 
l! 
PARK = PARK TEST 
SWITCH 
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DIAGNOSIS AND TESTING (Continued) 


Low-Speed Test Park Switch Test —F-150 — F-350, F-Super Duty 
With the wiper switch in LOW oosition, current flows and Bronco 

from the ignition switch through the wiper switch to the 

wiper motor low terminal. To check low-speed @ JUMPER BOTH MOTOR AND PARK SWITCH 

operation, turn ignition switch on and place wiper GROUND TERMINALS TO BATTERY NEGATIVE: TERMINAL 


switch in LOW position. Check for voltage at the 
circuit 58 pin (white wire) at three pin connector. If no 
voltage is present, check voltage at circuit 297 pin 
(black / green wire). If voltage is present at circuit 297 


but not present at circuit 58, replace the wiper switch. . MOTOR 
If voltage is not present at circuit 297, trace circuit WR 
back to determine source of problem. If voltage is SPEED TERMINAL “ 


present at circuit 58, and motor does not run, ground 
motor ground circuit to the body. If motor runs, repair 
ground. If motor does not run, replace motor. 


Park-Operation Test 


With the wiper switch off, the wipers will complete one 
cycle through the wiper motor park switch. Current 
flows from the ignition switch through the wiper switch 
to the wiper motor park switch (run) for 9/ 10th of one 
cycle. The low-speed run circuit current flow is from 


the wiper motor park switch through the wiper switch, Е G CONNECT А ОМЕЕЙ LEAD 
to the motor low-speed brush, across the armature, TERMINAL TO PARK FEED 
and out a common brush to ground. At the last 1/ 1Oth DOE ON E THERE E 
portion of the cycle, the park switch moves from the ® COS COIN SPEED TERMINAL STOP IN PARK POSITION.) 
RUN position to the PARK (ground) position, stopping OF MOTOR CONNECTOR 

I iti TO PARK R RN TERMINAL 
the motor in the PARK position. OE PARK SWITCH CONNECTOR кан 


To check the park operation, tuin ignition switch on 
and place wiper switch in the OFF position. Check for 
voltage at circuits 58 (white wire), 28 (black / pink dot) 
and 63 (red) pins at the motor connectors. If voltage is 
present on all three circuits and wiper blades are in Standard Windshield Wiper System “В” Test 
non-park position, ground motor ground circuit to the E-150—E-350 

body. If motor parks, repair motor ground. If motor 

does not move to PARK position, replace motor. If | High-Speed Test 


voltage check shows only voltage at circuit 63 pin, NOTE: Perform all voltage checks at the wiper motor. 


replace wiper motor. If voltage check shows voltage If necessary, pierce the blue, white / orange and yellow 
only at circuit 63 and 28 replace wiper switch. If wires. 


voltage is still not present at circuit 58, trace circuits 
28 and 58 back toward wiper switch to determine 
source of problem. 


01-16A-5 Windshield Wipers — Electric 01-16A-5 


DIAGNOSIS AND TESTING (Continued) 


MAKE HIGH SPEED, LOW SPEED ARROWS INSIDE DOUBLE LINES 
AND PARK TESTS ON BOTH SHOW CURRENT FLOW DIRECTION 
WIPER MOTOR CONNECTOR 


NO. 65 FROM CIRCUIT BREAKER 
IN FUSE PANEL 


3 WAY CONNECTOR ON 
[ BOTTOM OF MOTOR 


NO. 61 YELLOW 


22. 1 
МО. 58 WHITE-ORANGE NO: к // t 2 
6 
| NO. 56 BLUE -65.- 1—0 | 
PI Ld 
=’ KOs ОН! 
| Т O | PARK (OFF) 
NO. 28 BK-WHITE с) a 
| 1 | || Ov, 
О @ 
| | ^ 
| NO. 63 RED 43 
| МО. 65 GREEN N 
| | WIPER 
3 WAY CONNECTOR CONNECTOR AT BACK SWITCH 
NEAR TOP OF MOTOR OF WIPER SWITCH 
OSCILLATING PARK 
SWITCH SHOWN IN HIGH SPEED TEST 
PARK POSITION š ы e Ф 
NO. 65 FROM CIRCUIT BREAKER 
IN FUSE PANEL 
NO. 61 YELLOW 
|1, NO. 58 WHITE-ORANGE 
—— n | 
МО. 56 BLUE 
учи us 
l! Он 
| | о. LO 
i PARK (OFF) 


NO. 28 BK-WHITE 


PARK | 
E 
с Í Í NO. 63 RED 
RUN N “| 11 NO. 65 GREEN 
OSCILLATING PARK SWITCH 
SHOWN IN PARK POSITION 
LOW SPEED TEST 


NO. 65 FROM CIRCUIT BREAKER 
IN FUSE PANEL 


NO. 61 YELLOW 


: — ee 
1/1, NO. 58 WHITE-ORANGE 
| НЕЕ 
| | NO. 56 BLUE 
L = [m 
E OH 
| | O Lo 
PARK l| O PARK (OFF) 
NO. 28 BK-WHITE 
А 
i} 
|! 
RUN SOME NO. 63 RED . 
M | | NO. 65 GREEN 
T 


OSCILLATING PARK SWITCH 
SHOWN IN RUN POSITION 


PARK TEST 
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DIAGNOSIS AND TESTING (Continued) 


With the wiper switch in the HI position, current flows 
from the ignition switch through the circuit breaker in 
the fuse panel, through the wiper switch contacts, 
through circuit 61 (yellow and red) to the wiper motor 
common brush. From the common brush, the current 
flows across the motor armature through circuit 58 
(white) to the wiper switch and across the switch 
contacts to ground. The wiper motor is not grounded. 


To check high-speed operation, place ignition switch in 
ON position and wiper switch in the HI position. If 
voltage is present at circuit 6 1 pin at wiper motor 
connector and motor does not run, ground circuit 58. If 
motor runs with circuit 58 grounded, service wiper 
switch ground circuit or replace wiper switch. If motor 
does not run with circuit 58 grounded, repair motor. If 
voltage is present at circuit 65 (green) pin only, 
replace wiper switch. If no voltage is present at circuit 
65 pin, trace circuit 65 to determine the source of 
problem. 


Low-Speed Test 


With the wiper switch in LOW position, current flows 
from ignition switch through circuit breaker in fuse 
panel, through circuit 6 1 (yellow) to the wiper motor 
common brush. From the motor common brush, 
current flows across the motor armature through 
circuit 56 (blue) to the wiper switch and across the 
wiper switch contacts to ground. The motor is not 
grounded. 


To check low-speed operation, place ignition switch in 
ON position and wiper switch in LOW position. If 
voltage is present at circuit 6 1 pin at wiper motor 
connector and motor does not run, ground circuit 56. If 
motor runs with circuit 56 grounded, service wiper 
switch ground circuit or replace wiper switch. If wiper 
motor does not run with circuit 56 grounded, service 
motor. If voltage is present at circuit 65 pin only, 
replace wiper switch. If no voltage is present at circuit 
65 pin, trace problem back to source of current. 


Park-Operation Test 


A set of contacts attached to circuit 63 inside the 
wiper motor oscillate between the circuit 65 and 
ground when the wiper motor is running. When the 
wiper switch is turned off to park the wipers, the motor 
points are kept on the circuit 65 (battery voltage) for 
9/ 10th of one cycle and at ground 1/ 10th of one 
cycle. Current flows from circuit 65 (green), through 
wiper motor park switch points and through the circuit 
63 (red) to the wiper switch. From the wiper switch 
input the current flows across the wiper switch 
contacts, through circuit 6 1 circuit (yellow), through 
the common brush on the wiper motor out the 
low-speed brush on circuit 56 blue to the wiper switch. 
From the wiper switch input the current flows through 
switch contacts out circuit 28 (black / white) to ground. 


To check park operation of wiper system, place 
ignition switch in ON position and wiper switch in OFF 
position. If wipers do not park, check for voltage at 
circuits 63 and 61 at wiper motor connector pins. If 


. both pins show voltage, ground circuit 56. If motor 


parks, repair ground circuit or replace wiper switch. If 
motor does not run, replace the motor. If voltage is 
present at circuit 63 but not at circuit 61, replace the 
wiper switch. If voltage is present at circuit 65 pin but 
not on circuit 63 pin, service wiper motor park switch. 
If no voltage is present at circuit 65 pin, trace problem 
back to source of current. 


Interval Windshield Wiper System “Е” Motor 
Test Ғ-150--Ғ-350, F-Super Duty Chassis Cab 
and Bronco 


Quick Check 


If wipers operate in high speed only (and wipers 
hesitate when going through PARK position), connect 
jumper wire from windshield wiper switch case to 
ground. If wipers now work in low speed, repair switch 
ground. If wipers do not work in low speed with switch 
case grounded, replace governor. 
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DIAGNOSIS AND TESTING (Continued) 


MAKE ALL VOLTAGE CHECK NECTORS. 
S AT THESE CONNECTORS. | ONNECTOR FROM GOVERNOR TO май ARROWS INSIDE DOUBLE LINE — 
HARNE 
WIPER MOTOR, NO. 56 BLUE-ORG. | SU- TERMINAL / (CIRCUIT 941 FOR WASHER PUMP NOT CIRCUIT BREAKER 
! SHOWN) 
u = En 4. СЕУ | FROM IGN.SW. 


1 
. | 
' NO. 28A BLK-PINK 


| ; NO. 63A RED! i 
"m dax ені 
PARK SWITCH = | ! 
! 

| 


ENERGIZED 
POSITION 


a mogo 
l | NO. 297 BLK-GR 
D cal 4) ЖИ” 
I CIRCUIT 


| 
| 
| 
I BLACKLLQ p+. GROUND 


——— lf (GROUND IS 
eut T WIPER-WASHER 


SWITCH-PIGTAIL 


| LEAD) 
| 0.28 O INT 
NO. 2 ° 
© EROM IGN. Sui ' CONTROL | = fus (OFF) 
GOVERNOR |. TO ! CIRCUIT 


Он! 
17С476 | REA n ! INTERMITTENT 
HIGH SPEED TEST | WIPER-WASHER 
CONNECTOR AT BACK OF WIPER SWITCH. | BLACK-PINK SWITCH 


(MAKE SURE IT IS LOCKED ON). 17А553 


NO. 56 BLUE-ORG. 


r жы» -... “т 


1 INO. 58A WHITE | 
koem 


| ' RELAY | 44 N/C 

PARK ENERGIZED "m 

NO. 28А BLK-PINK: | POSITION _ 5 NO. 57 CONTROL і! GROUND 15 WIPER- 

= * _ CIRCUIT U ! (Q Orl: WASHER SWITCH 
Г ТОКМО. 63A REDI! | | a Re |] PIGTAIL LEAD 
Ye —— - EU d F3 
== E | ZI O ; O INT 
—— сс! X | o O PARK (OFF) 
FROM IGN. SWITCH NO. 28 CONTROL , о, А O LO 
il TO CIRCUIT — | MC 
e 

і 
! 


| RELAY Е i | У | он 
LOW SPEED TEST | COIL === - 


NO: 56 BLUE-ORG. | | Q | 
; Š “М. > 
\ NO. 58A WHITE ! | pa BA 
. [| i 
PARK POENIS E | — ENERGIZED — [E г d 247% | 
! POSITION + b NO. 57 CONTROL ! | R N GROUNO IS WIPER- 


RUN DÁM om 


NO. 63 REO 
PARK SWITCH = 


x = hA LIA CIRCUIT E o — |' WASHER SWITCH 
— a_i —— Ma : 


OINT 
< O PARK (OFF) 


CIRCUIT Д | OLO 


FROM IGN. SWITCH 


| 
| 
NO. 28 
! 
! 


INTERMITTENT WIPER TEST 


NO. 56 BLUE-ORG. 


<a -— — m 


| mt RELAY | N/C 
PARK ч. NO. 28A BLK-pink! — ЁМЕКОЕО—Т>”/\| ! NO. 57 
. P POSITION cto th CONTROL | —]|, GROUND 15 WIPER: 
NO 63A REDI I JC - 1 | CIRCUIT TI! WASHER SWITCH 
RUN rekk m Йй s GTAIL LEAD 
NO. 63 RED 
PARK SwiTcH ?  — | | 
= CINT 
I ü NO. 28 ° 
@ ———— PARK (OFF) 
FROM IGN. SWITCH CONTROL 
| li | CIRCUIT Оо 
‚Он 


PARK TEST 
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DIAGNOSIS AND TESTING (Continued) 


High-Speed Test 


With the wiper switch in the HI position, current flows 
from the ignition switch through the wiper switch and 
governor, to the wiper motor, to ground. 


To check high-speed operation, place ignition switch in 
ON position and wiper switch in HI position. Check for 
presence of voltage at circuit 56 (blue / orange) pin. If 
voltage is present and motor does not run, ground 
motor ground circuit to body. If motor runs, repair 
motor ground circuit. if motor does not run, replace 
motor. If voltage is present at 63 pin (red wire) but not 
at pin 56 (blue / orange), replace the wiper switch. If no 
voltage is present at pin 63, remove wiper switch 
connector and check circuit 297 pin (black / green). if 
voltage is present, replace wiper switch. If not, trace 
circuit to determine source of problem. 


Low-Speed Test 


With wiper switch in LOW position, current flows from 
the ignition switch through the wiper switch and 
energized relay contacts of the governor, to the wiper 
motor. 


To check low-speed operation, place ignition switch in 
ON position and wiper switch in LOW position. Check 
for presence of voltage at circuit 58 pin. If voltage is 
present and wiper motor does not run, ground the 
motor ground circuit to the body. If motor runs, repair 
motor ground. If motor does not run, replace motor. If 
voltage is present at circuit 63 pin but not at circuit 58 
pin, ground control circuits 57A (black) and 28A 
(black / pink) at wiper switch connector. If voltage is 
now present on circuit 58 pin, replace wiper switch. If 
voltage is not obtained at circuit 58 pin after grounding 
control circuits at wiper switch, replace governor. If no 
voltage is present at circuit 63 pin (red) remove the 
wiper switch connector and check for voltage at 
circuit 297 pin (black / green). If voltage is present, 
replace the wiper switch. If not, trace the circuit to 
determine source of problem. | 


NOTE: If governor relay is inoperative, wipers will 
operate in high speed and park only. Wipers will not 
operate in low and interval modes. 


Interval Operation Test 


When the wiper switch is placed in the INTERVAL 
mode, the wiper motor park switch contacts are at 
ground (assuming wipers started in PARK position), 
and the relay is energized. Initially, current flows from 
the ignition switch through the circuit breaker in the 
wiper switch, through a diode and energized contacts 
in the governor, to the wiper motor low speed brush. 
The motor rotates 1/ 10th of a cycle. The wiper motor 
park switch contacts then change from PARK (ground) 
to RUN (B+). After the contacts change position, the 
relay in the governor de-energizes. A second current 
path to the wiper motor is shown by the arrows in the 
previous illustration. The motor rotates through the 
remaining 9 / 10th of one cycle. When the park switch 
contacts again touch ground (PARK), the motor parks. 
The governor electronic circuit delays energizing of 
the relay until the circuit times out. Then the relay 
energizes and the low-speed interval is repeated. The 
discharge rate of a capacitor to ground through the 
wiper switch variable resistor controls the time delay 
of the system. 


Park Operation Test 


When the wiper switch is placed in the OFF position, 
the wipers complete one full cycle through the wiper 
motor park switch. Current flows from the ignition 
switch across a circuit breaker in the wiper switch to 
the wiper motor park switch (run). From the park 
Switch, current flows through the normally closed 
contacts of the governor relay (de-energized), to the 
wiper motor low-speed brush, across the armature 
and out a common brush to ground. This occurs for 
9/ 10th of one cycle. At the last 1/ 1Oth of the cycle, 
the park switch moves from RUN to PARK, stopping 
the motor in PARK position. 


To check park operation, place ignition switch in ON 
position and move wiper switch from operating mode 
to OFF position. Check for presence of voltage at 
circuit 58 pin. If voltage is present and motor does not 
park, ground the wiper motor ground circuit to the 
body. If motor parks, repair ground. If motor does not 
run, replace motor. If voltage is present at circuits 63 
and 28 pins but not at circuit 58 pin, replace governor. 
If there is voltage on circuit 63 pin but not on circuit 28 
pin, and the motor is not parked, replace the wiper 
motor. If no voltage is present on circuit 63 pin, remove 
the wiper switch connector and check for voltage at 
circuit 297 pin (black / green wire). If voltage is 
present, replace the wiper switch. If not, trace the 
circuit to determine source of problem. 


NOTE: Before troubleshooting the interval operating 
mode, the wiper system must be performing properly 
in LOW and PARK modes. If the wipers run 
continuously at low speed, or the interval delay is 
excessive with the ignition switch on and the wiper 
switch in the INTERVAL position, remove the wiper 
switch and check continuity and resistance values. If 
switch is OK, replace governor; otherwise replace the 
wiper switch. ` | 


01-16A-9 
DIAGNOSIS AND TESTING (Continued) 


Wiper Switch Continuity Test — Bronco, 
F-150 —F-350 and F-Super Duty Chassis Cab 


ON INTERVAL 
SWITCH ONLY 


wi B E ON 
6 Opty 
SWITCH 


INTERVAL SWITCH 


2-SPEED SWITCH 


SWITCH CONTINUITY SWITCH CONTINUITY 
POSITION BETWEEN POSITION BETWEEN 
TERMINALS TERMINALS 


OFF (PARK) OFF (PARK) C-D 
A-B 
LOW LOW А-8-С 
D- HIGH A-B-E 
HIGH A WASH A-B-W1 
INTERVAL 
VARIABLE RESISTANCE 
BETWEEN D — E 
200-1000 OHMS 
MAX. 5600 — 8400 ohms 
WASH A-B-W1 
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Windshield Wipers —Electric 


Interval Windshield Wiper System “В” Motor 
Test —E-150—E-350 
NOTE: Perform all voltage checks at wiper motor. It 


may be necessary to pierce the blue, white / orange 
and yellow wires. 


01-16A-9 


01-16A-10 Windshieid Wipers —Electric 01-16A-10 


DIAGNOSIS AND TESTING (Continued) 


SIX- TERMINAL CONNECTOR FROM 
MAKE ALL VOLTAGE GOVERNOR TO 14401 HARNESS NO. 65 GREEN FROM CIRCUIT BREAKER 


CHECK AT THIS CONNECTOR, rod NO. 28 BLACK-PINK IN FUSE PANEL 
NO. 56 BLUE-ORANGE ! 4, |! ! NO. 56 BLUE-ORANGE 


by INTERMITTENT 
ШЕ WIPER SWITCH 
DDI NO. 298 R 
NU ek NO. 63A RED NO. 63 RED = LOW SPEED 
pa v CIRCUITS 
MOTOR : 
РИ GOVERNOR 
.NO. 61 YELLOW 
NO. 28 
BLACK-WHITE 
NO. 61 YELLOW 
NO. 65 GREEN FROM CIRCUIT BREAKER 


fi | 0. 28 BLACK-PINK IN FUSE PANEL 
NO. 56 BLUE-ORANGE ! | NO. 56 BLUE-ORANGE 


NO. 58 WHITE-ORANGEL7. Ды, 
і 
Т, ; di NO. 61А YELLOW-RED — | 


gum mE 
! PURPLE-ORANGE „М/С 
Жой 
L (U `T NO.63ARED NO. 63 RED 
P i CONTROL ' 
MOTOR "n | 
ASSEMBLY GOVERNOR 
NO. 28 
BLACK-WHITE 
NO. 61 YELLOW 
NO. 65 GREEN FROM CIRCUIT BREAKER 
i NO. 28 BLACK-PINK IN FUSE PANEL 
NO. 56 BLUE-ORANGE ! / |! | NO. 56 BLUE-ORANGE 


NO. 58 WHITE-ORANGE! 


МО. 61A YELLOW-RED | 
» E. NO. 298 a ELAY 
н} PURPLE-ORANGE | / N/C 
MU (С C | NO. 63A RED NO. 63 RED 


NO. 57 BLACK 
= HIGH SPEED 
CONTROL 
| | | = | CIRCUITS 
MOTOR 
ASSEMBLY GOVERNOR 
NO. 28 
BLACK-WHITE 
NO. 61 YELLOW 
NO. 65 GREEN FROM CIRCUIT BREAKER 


NO. 28 BLACK-PINK IN FUSE PANEL 


NO. 56 BLUE-ORANGE 


NO. 61A YELLOW-RED _. 
NO. 298 7\RELAY 
PURPLE-ORANGE] / NNC 
NO. 63A RED NO. 63 RED 


IY 

4 

I» F4 CONTROL ' 

PM = | CIRCUITS 
MOTOR GOVERNOR 
ASSEMBLY 

NO. 28 

BLACK-WHITE 


NO. 61 YELLOW-RED |С K3826-2D 
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DIAGNOSIS AND TESTING (Continued) 


Low-Speed Test 


With the wiper switch in the LOW position, the current 
flow is from the ignition switch through the circuit 
breaker through circuit 65 (green) to the governor as 
shown in the illustration. Refer to Section 18-01, 
Electrical Wiring and Circuit Protection. Placing the 
wiper switch in the LOW position causes the relay to 
be energized. This allows current to flow through the 
energized contacts of the governor and circuit 6 1 
(yellow) to the common brush of the wiper motor. 
From the motor common brush, the current flows 
across the motor armature through circuit 56 

(blue / orange) to the wiper switch and across the 
wiper switch contacts to ground. 


To check low-speed operation, place the ignition 
switch in the ON position and wiper switch in LOW 
position. Check for presence of voltage at circuit 61 
pin at the wiper motor connector. If the motor does not 
run, ground circuit 56. If motor runs with circuit 56 
grounded, service wiper switch ground circuit or 
replace wiper switch. If motor does not run with circuit 
56 grounded, replace motor. If voltage is not present 
at circuit 6 1, and circuit breaker is providing voltage, 
ground control circuits “Е” (red wire) and pin “С” 
(yellow wire) at the wiper switch. If voltage is not 
obtained at circuit 61 pin at wiper motor, replace 
governor. If voltage is obtained at circuit 61 after 
grounding control circuit in wiper switch, replace wiper 
switch. 


High-Speed Test 

With the wiper switch in the HI position, current flows 
from the ignition switch through the circuit breaker in 
the fuse panel to the governor (circuit 65—green). 


The wiper switch grounds the control circuit, causing | 


the relay to be energized. Current flows through the 
energized contacts of the governor through circuit 6 1 
(yellow) to the common brush of the wiper motor. 
From the common brush, the current flows across the 
motor armature through circuit 58 (white / orange) to 
the wiper switch and through the wiper switch to 
ground. 


To check high-speed operation, use the same 
procedures outlined for low-speed test except use 
circuit 58 instead of circuit 56. 


Interval Operation Test 


Before checking the INTERVAL operating mode, the 
wiper system must be operating normally in all other 
modes. Turn the ignition switch on and place the wiper 
switch in the INTERVAL position. If the wipers are 
running continuously at low speed or the time delay is 
excessive, remove the wiper switch and check 
continuity and resistance values. If switch is OK, 
replace governor; otherwise replace wiper switch. 


Windshield Wipers — Electric 
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When the wiper switch is placed in the INTERVAL 
mode, the motor's oscillating park switch contacts are 
at ground (assuming wipers started in PARK position), 
and the governor relay is energized. Initially, current 
flows from the ignition switch (circuit 65— green) 
through the energized contacts in the governor to the 
wiper motor's low speed brush (circuit 6 1— yellow). 
The motor rotates 1/ 10th of a cycle.. The wiper 
motor’s oscillating park switch contacts then change 
from PARK (ground) to RUN (battery voltage). After 
the change in switch contact position, the relay in the 
governor de-energizes. A second current path to the 
wiper motor is completed by way of circuit 65 (green), 
the wiper motor oscillating park switch, circuit 63 
(red), the normally closed contacts of the governor, 
and circuit 61 (yellow). The motor rotates through the 
remaining 9/ 10th of one revolution. When the 
oscillating park switch contacts again touch ground 
(PARK), the motor parks. The interval windshield 
wiper governor’s electronic circuit delays energizing of 
the relay until the circuit times out; then the relay 
energizes and the low-speed interval cycle is 
repeated. The discharge rate of a capacitor to ground 
through the wiper switch variable resistor controls the 
time delay of the system. 


Park Operation Test 


With the wiper switch in the OFF position, the wipers 
will complete one cycle through the wiper motor's park 
switch. Current flows from the ignition switch, across 
the circuit breaker in the fuse panel, to the wiper 
motor’s oscillating park switch (run). Then, current 
flows from the park switch through the normally 
closed governor relay contacts (de-energized) to the 
motor’s common brush, across the motor armature, 
and out the low-speed brush to ground. This occurs for 
9/ 10th of one cycle. At the last 1/ 10th of the cycle, 
the oscillating park switch moves from the RUN 
position to ground (PARK), stopping the motor in the 
PARK position. 


To check park operation, place the ignition switch in 
the ON position and move the wiper switch from an 
operating mode to the OFF position. Check for 
presence of voltage at circuit 6 1 (yellow) pin. If voltage 
is present and the motor does not park, ground circuit 
56 (blue). If the motor parks, repair ground circuit or 
replace wiper switch. If motor does not run, replace 
motor. If voltage is present at circuits 65 (green) and 
63 (red) pins but not at circuit 6 1 pin, replace the 
governor. If voltage is present on circuit 65 pin, but not 
on circuit 63 pin, repair the motor park switch. If no 
voltage is present on circuit 65 pin, trace circuit back 
to determine source of problem. 
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DIAGNOSIS AND TESTING (Continued) 


Wiper Motor Current Draw 


CAUTION: Electric wiper motors contain 
permanent magnets made of ceramic. This is a 
hard glass-like material that can shatter or crack 
if the motor receives a severe physical shock. Do 
not handle any windshield wiper motor abusively 
when diagnosing wiper operations, because it 
will damage the magnets and make the motor 
inoperative. Rough handling of new replacement 
motors may also damage the magnets. 


Bronco, F-150 — F-350 and F-Super Duty Chassis 
Cab 


STARTING AND 
CHARGING TESTER 
078-00005 


CONNECT RED LEAD 

OF TESTER FIRST TO 
MOTOR HIGH SPEED TERMINAL 
THEN TO LOW SPEED TERMINAL 


LOW 
SPEED 
a TERMINAL 
MOTOR MOTOR 
CONNECTOR HIGH 
SPEED 


TERMINAL | [^ 


“КШ 
Paes 


| OF 

| MOTOR 
JZ GROUND 
edi TERMINAL 


K10514-1C 


CONNECT 
JUMPER 
LEAD FROM 
MOTOR GROUND 
TERMINAL TO 
BATTERY NEGATIVE 
TERMINAL. 


Y 


cid 


Windshield Wipers —Electric 


The windshield wiper motor tests can be performed 
with the wiper motor installed in the vehicle (linkage 
disconnected), or on the bench. 


1. Disconnect positive cable from battery. 
2. Disconnect wiper linkage from wiper motor. 


3. Disconnect electrical plug to test motor on 
vehicle. 


4. Connect the green lead from the tester to the 
battery positive post. 


5. Connect the positive (red) lead from the tester 
first to the low-speed connection and then to the 
high-speed connection at the connector plug. In 
either case, the current draw should not exceed 
3.5 amperes. 
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DIAGNOSIS AND TESTING (Continued) 
E-150— E-350 


HIGH SPEED NOTE: OBSERVE POLARITIES 
TERMINAL INDICATED 

TO AVOID REVERSING 
MOTOR AND DAMAGING 
THE PARK SWITCH 


COMMON S 
AN 
{y 


TERMINAL 7 22 
7 


STARTING AND 


CHARGING TESTER 
078-00005 Cas 
ЕНЕНЕ 
wax, 
/7 
LOW SPEED | 
TERMINAL | 
HIGH SPEED 
COMMON TERMINAL 


TERMINAL 


LOW SPEED 
TERMINAL 


NOTE: COVER SWITCH ASSEMBLY 
WITH THE LETTER U IS 
UNIQUE TO E-150 – E-350. 


BRUSH END 
PLATE 


CURRENT DRAW TEST PARK SWITCH TEST K2440-2L 


The windshield Wiper Motor Tests can be performed 
with the wiper motor installed in the vehicle (linkage 
disconnected), or on the bench. 


Disconnect positive cable from battery. 


5. lf the current draw exceeds 3.5 amperes check 
the output arm for binding or damage before 
replacing motor. 


Connect the positive (red) lead from the tester to 
the common brush terminal on the motor end 
plate. 


Circuit Breaker Test—F-150—F-350, F-Super 
Duty Chassis Cab and Bronco Only 


Connect the green lead from the tester to the 


225 The circuit breaker is rated at 8.25 amps and is 
battery positive post. 


located in the wiper control switch on all rotary 
switches. 


Connect a jumper wire from the battery negative 
post first to the low-speed terminal on the motor 
end plate and then to the high speed terminal and 
read current draw. In either case the current draw 
should not exceed 3.5 amperes. 
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DIAGNOSIS AND TESTING (Continued) 


Two separate tests are necessary to check for 
correct circuit breaker operation when circuit breaker 
is part of wiper switch. 


ROTUNDA DIGITAL 
VOLT OHMMETER 


.---.-. 


= 


SWITCH 


NOTE: THIS TEST PROCEDURE 
DOES NOT APPLY TO 
ECONOLINE (CIRCUIT 
BREAKER MOUNTED 
ON FUSE PANEL). 


l 


BATTERY 
K6764-1C 


Test 1 


1. Before connecting the switch to the Rotunda 
Digital Volt-Ohmmeter 007-0000 1 or equivalent, 
short the tester leads together and adjust the 
current draw until it equals the circuit breaker 
rating. 


2. Connect the switch to the tester. Leave the 
switch connected to the tester for ten minutes. 
Hold the current reading on the ammeter at the 
rated current. If the circuit breaker opens during 
the ten minutes, replace the wiper switch 
assembly. 


Test 2 


1. Short the tester leads together and adjust the 
current draw until it is twice the rated current. 


2. Connect the switch. Hold the current reading on 
the ammeter at twice rated current. The current 
reading on the ammeter should drop to zero 
within 20 seconds. If it takes longer than 20 
seconds for the circuit breaker to open (current 
reading drops to zero), replace the wiper switch 
assembly. 


Windshield Wipers—Electric 


Wiper Switch Continuity Test 


Check for continuity between the switch terminals. 
Either a self-powered test lamp or an ohmmeter can 
be used to test standard two-speed switch. An 
ohmmeter must be used to test switch used with the 
interval wiper system. 


To detect marginal operation of the switch, rotate or 
slide the switch control knob while each reading is 
being taken. 


If the switch does not exhibit continuity, or if poor 
continuity exists in any switch position, replace the 
Switch. 


Wiper Switch Continuity Test —Bronco, 
F-150 —F-350 and F-Super Duty Chassis Cab 


ON INTERVAL 


SWITCH ONLY ON . 
INTERVAL 
SWITCH 


wi B z ÓN 
(в) OD INTERVAL 
SWITCH 


INTERVAL SWITCH 


2-SPEED SWITCH 


CONTINUITY CONTINUITY 


SWITCH SWITCH 
TERMINALS TERMINALS 


OFF (PARK) OFF (PARK) C-D 
A-B 
LOW LOW A-B-C 
D HIGH А-В-Е 
HIGH D WASH A-B-W1 
A 
INTERVAL 
VARIABLE RESISTANCE 
BETWEEN D — £ 
200-1000 OHMS 
MAX. 5600 — 8400 ohms 
WASH A-B-W1 
K3025-1D 
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DIAGNOSIS AND TESTING (Continued) 


Wiper Switch Continuity Test —E-150 — E-350 


SLIDE WIPER/WASHER SWITCH. 
CONTINUITY TEST 


STANDARO SWITCH 
STANDARD SWITCH INTERVAL SWITCH 


CONTINUITY BETWEENI [| SWITCH 
TERMINALS POSITION 


CONTINUITY BETWEEN 


POSITION TERMINALS 


*RESISTANCE BETWEEN TERMINALS F AND C VARIES FROM 
420 TO 8800 AT MINIMUM DWELL TO 8K-13K AT MAXIMUM DWELL 
IN OFF POSITION SHOULD BE 18K OHMS MAXIMUM 


INTERVAL SWITCH K3904-1D 


Windshield Wiper Interval Governor Test 


If interval operation is unsatisfactory, first check the 
motor current draw. Then check the control switch 
and all connecting wires for continuity. If the motor, 
switch and connecting wires are OK, replace the 
electronic governor. 


Diagnosis Guides 


Refer to the following Diagnosis Guide to isolate 
problems in the windshield wiper system. 


01-16A-16 Windshield Wipers —Electric 01-16A-16 
DEN IRE MCN IU чу энге ы чага UL RUOTE NC ERI MEDIUM CR UNE UM MEM CILE T эшш ш сс: EN EDS CHEM MEE MM OR Nay E Ey Seer HMM ES 


DIAGNOSIS AND TESTING (Continued) 


WINDSHIELD WIPERS DO NOT PARK 


TEST STEP RESULT ACTION TO TAKE 
| 1.0 | DURING OPERATION WHEN WINDSHIELD WIPERS ARE TURNED OFF WIPERS DO NOT PARK 
| 1.1 | PERFORM MOTOR PARKING SWITCH TEST 


Parking switch test (98) 


e Perform motor parking switch test (as described in 


REMOVE wiper motor 
this section). 


from the vehicle and 
repair parking switch as 
required. 


GO to 1.2. 


Parking switch test 


1.2 | CHECK CONTINUITY OF WIPER SWITCH 


e Perform wiper switch continuity test (as described in 
this section). 


Continuity test 


Continuity test 


REPLACE wiper switch. 


GO to 1.3. 
| 1.3 | CHECK WIRING 


@ Check wiring between the wiper switch and the 
motor. 


Wiring damaged 


REPAIR wiring as 
required. 


Wiring For interval wiper 
systems, substitute 
known good interval 


windshield wiper 


governor. 
CK5335-2A 
ADJUSTMENTS 
Arm and Blade Assembly Wiper Arm and Blade Adjustment to Dimension 
Remove the arm and blade assemblies from the pivot ^ | | 
shafts. Turn on the wiper switch to allow the motor to Install the arm and blade assemblies on the pivot 
move the pivot shafts three or four cycles, and then shafts to Dimension X as shown in the illustration. 


turn off the wiper switch. This will place the pivot Dimension X is the distance between the centerline of 
aoa in E EK position. xus 2 the blade saddle and the windshield lower moulding or 
| weatherstrip. The value of Dimension X for each 
vehicle is given in the following illustration. 


Vehicle 


E-150—E-350 
F-SERIES, Bronco 


Dimension X in MM (Inches) 


70-107 (2.75-4.25) 83-120 (3.25-4.75) 
48-80 (1.90-3.10) 44-76 (1.70-3.0) 


J 


W 


Ze d a 


WEATHERSTRIP OR 
LOWER MOULDING 


Ei A AND В 


K3833-2E 
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REMOVAL AND INSTALLATION 


Wiper Motor 


F-150 —F-350, F-Super Duty Chassis Cab and 
Bronco 


WIPER ARM 


ASSEMBLY-17526 = 
VIEW B E 
BLADE 
' 17528 ASSEMBLY-17526 
sd / | АВМ АМО 
PIVOT SHAFT 
ASSEMBLY A ASSEMBLY 
17528 2 17533 (LH) 
M < 17532 (RH) 
> > 


SCREW 

387978-S2 

(2 REQ'D EACH SIDE) 
TIGHTEN TO 

6.7-9.6 Nem 

(60-85 IN-LB) 


WIPER MOTOR 
AND BRACKET SCREW 
ASSEMBLY N804051-S190 ане 
17504 TIGHTEN TO __ 14290 
_ х= 6896 Nm GER SN 
- (60-85 IN-LB) — 
C М 


stup — M @ NUT 
N804050-S190 ° W620397-S36 
WIPER MOTOR TIGHTEN TO ~ GROUND 
AND BRACKET 6.8-9.6 N-m WIRE 
ASSEMBLY (60-85 IN-LB) 14303 


VIEW IN CIRCLE D 


PRESS DOWN ON SPRING LIFT SPRING СИР 
CRANK WITH SCREWDRIVER TO TO RELEASE BLADE. 
E ARM RELEASE BLADE. 


PIVOT 
SHAFT 
ARM (RH) 


STANDARD 
PRODUCTION 
R.P.O. (PLASTIC) 


(METAL) 


SLIDE IN 
LATCHED POSITION 


VIEW IN CIRCLE C 


VIEW IN CIRCLE 8 


K10512-2C 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


NOTE: The wiper motor is not serviceable. It must be 
replaced as a complete assembly. 


1. 
2. 
3. 


Disconnect the battery ground cable. 
Remove both wiper arm and blade assemblies. 


Remove the cow! grille attaching screws and lift 
the cow! grille slightly. 


Disconnect the washer nozzie hose and remove 
the cowl grille assembly. 


Remove the wiper linkage clip from the motor 
output arm. 


Disconnect the wiper motor wiring connector. 


Remove the wiper motor's three attaching 
screws and remove the motor. 


Installation 


1. 


2. 


Install the motor and attach the three attaching 
screws. Tighten to 6.7-9.5 N-m (60-85 in-Ib). 


Connect wiper motor wiring connector. 


CLIP 


SCREW AND 
WASHER 
57030-S2 


57030-S2 


IEW A 


Windshield Wipers —Electric 


З. Install wiper linkage clip to the motor output arm. 

4. Connect the washer nozzle hose and install the 
cowl assembly and attaching screws. 

5. Install both wiper arm assemblies as outlined. 

6. Connect battery ground cable. 

Е-150--Е-350 

Removal 

1. Disconnect the battery ground cable. Remove the 
fuse panel and bracket assembly. 

2. Disconnect wiper motor wiring harness connector 
at the motor brush cap and gear box cover. 

3. Remove the wiper arm and blade assemblies 
from the pivot shaft. 

4. Remove the outer air inlet cowl. Remove the clip 
retaining the motor drive arm to the linkage 
mounting arm and pivot shaft assembly. 

5. Remove the wiper motor attaching bolts and 


remove the motor. 


ARM AND PIVOT 
SHAFT ASSEMBLY 


Ñ 


WINDSHIELD 
WASHER LINES 


VIEW B 
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REMOVAL AND INSTALLATION (Continued) 


Installation 4. Connect the linkage mounting arm and pivot shaft 


Check the new motor to ensure it is in the PARK assembly to the motor drive arm and install the 
position. retaining clip. 


Install the motor to the inner dash panel. Tighten . _ Install the outer air inlet cowl. 


the attaching bolts 6.7-9.5 N-m (60-85 in-Ib). 6. Connect the motor wiring harness connector to 

Install the wiper arm and blade assemblies on the the motor brush cap and gear box cover. Connect 

pivot shaft as outlined. the ground cable to the battery. Install the fuse 
panel and bracket. Check operation of the 
wipers. 


Wiper Control Switch 


NOTE: The switch handle is an integral part of the 
switch and cannot be removed separately. 


F-150 —F-350, F-Super Duty Chassis Cab апа 


Bronco 
WIPER WIPER 
SWITCH SWITCH 
(STANDARD) (INTERVAL) 
17A553-B 17A553-C 


NUT 
501038-S2 


INSTRUMENT 
PANEL 
WIPER 
CONTROL 
NS 
CLUSTER š 17513 
FINISH LIGHT 
PANEL SWITCH 
KNOB 


11666 K13675-2A 
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REMOVAL AND INSTALLATION (Continued) 


Removal 
1. Disconnect the battery ground cable. 


2. Remove the wiper switch knob, bezel nut, and 
bezel. 


3. Pull out the switch from under the instrument 
panel. Disconnect the electrical connector from 
the switch and remove the switch. 


Installation 
1. Position the switch and connect the electrical 
connector. 


2. Position the switch in the instrument panel and 
install the bezel, bezel nut, and knob. 


3. Connect the battery ground cable and check the 
operation of the switch. 


E-150 — E-350 


WIPER SWITCH ASSEMBLY 
17A553-A1 (STANDARD) 
17A553-B1 (INTERVAL) 


— 


SCREW 


SCREW 


HEADLAMP SWITCH 
BUTTON 


WIPER CONTROL 
KNOB-18519 


IGNITION 
SWITCH 
HEADLAMP 
SWITCH d ) 
RETAINING М A 
CLIP A 
š ` Z 
FINISH BEZEL š 
PANEL 11A656 
LIGHT SWITCH 
KNOB-11661 
K3248-1E 


Removal 
1. Disconnect the battery ground cable. 


Remove the windshield wiper switch knob. 


2 
3. Remove the ignition switch bezel. 
4 


Remove the headlamp switch knob and shaft by 
pulling the switch to headlamp ON position. Then, 
depress button on top of switch and pull knob and 
shaft out of headlamp switch. 


Remove two screws at bottom of finish panel. 
Then, carefully pry the two upper retainers away 
from the instrument panel assembly. 


Disconnect the connector from the wiper switch. 
Remove the wiper switch attaching screws and 
remove the switch. 


Installation 

1. Install the wiper switch to the finish panel (two 
screws). 
Install the connector to the wiper switch. 


Position the ignition switch to the finish panel and 
install the retaining bezel. | | 


Position the headlamp switch to the finish panel, 
install the retaining bezel and snap in the 
headlamp shaft and knob. Install the wiper switch 
knob. 


Position the finish panel to the instrument panel 
and snap in the upper retaining clips. 


Install two bottom finish panel retaining screws. 


Install the battery ground cable. Check operation 
of the wipers. 


Interval Governor 

F-150 —F-350, F-Super Duty, Bronco and 
E-150 — E-350 | 
Removal 


1. Disconnect the electrical connectors from the 
governor and remove locator from instrument 
panel reinforcement. 


Remove the governor attaching screw and 
remove the governor. 
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REMOVAL AND INSTALLATION (Continued) 
Windshield Wiper Interval Governor — Typical 


INTERVAL WIPER 
GOVERNOR 
17C476 


| INSTRUMENT 


1 PANEL 


TO FRONT 
affe. OF VEHICLE 


WIRING 
ASSEMBLY 
14401 


SCREW : INTERVAL WIPER 
N801846 SCREW GOVERNOR-17C476 
N611037-S2 


K13674-2A 


Removal and Installation 


Raise the blade end of the arm off of the windshield 
and move the slide latch away from the pivot shaft. 
This will unlock the wiper arm from the pivot shaft and 
hold the blade end of the arm off of the glass at the 
same time. The wiper arm can now be pulled off of the 
pivot shaft without the aid of any tools. (Disconnect 
the washer hose at the wiper arm head on 
E-150—E-350 only.) 


Installation 


1. Position the governor to the instrument panel 
flange, and install the attaching screw. 


Connect the electrical connectors and locator to 
the instrument panel reinforcement. Check 
operation of the wiper system. 


01-16A-22 Windshield Wipers — Electric 01-16A-22 
лл лл” => >= а 222222222. ТАСА 


REMOVAL AND INSTALLATION (Continued) 


Arm and Blade Assembly-to-Pivot Shaft 


WIPER ARM INSTALLATION 


о 4» = е 
^. 


-——-— == © 


CROSS SECTION 


LIFT BLADE END OF ARM 
AWAY FROM WINDSHIELD 


SLIDE LATCH 


To install, connect the washer hose at the wiper arm 
head (E-150—E-350 only) and push the main arm 
head over the pivot shaft. Be sure that the pivot shaft 
is in PARK position as outlined, and that the blade 
assembly is correctly positioned. Hold the main arm 
head onto the pivot shaft while raising the blade end of 
the wiper arm and push the slide latch into the lock 
under the pivot shaft head. Then, lower the blade to 
the windshield. If the blade does not touch the 
windshield, the slide latch is not completely in place. 


Rubber Element To Wiper Blade 
Removal and Installation 
The rubber element in all blades can be replaced. 


If the arm or blade assembly is bent or distorted, 
replace the complete blade assembly. 
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REMOVAL AND INSTALLATION (Continued) 


Tridon Blade and Element Replacement 


BLADE ASSEMBLY REPLACEMENT 


1. CYCLE ARM AND BLADE ASSEMBLY TO A POSITION ON THE WINDSHIELD WHERE REMOVAL OF 
BLADE ASSEMBLY CAN BE PERFORMED WITHOUT DIFFICULTY. TURN IGNITION KEY OFF AT 


DESIRED POSITION. 


2. TO REMOVE BLADE ASSEMBLY FROM WIPER ARM, PRESS ON SPRING LOCK AND PULL BLADE 


ASSEMBLY FROM PIN. 


3. TO INSTALL, PUSH THE BLADE ASSEMBLY ON THE PIN SO THAT THE SPRING LOCK ENGAGES 


THE PIN. BE SURE THE BLADE ASSEMBLY IS SECURELY ATTACHED TO PIN. 
2 
ARM ASSEMBLY 
526 | 


Pivot Shaft and Linkage 

E-150 — E-350 

Removal 

1. Disconnect the battery ground cable. 


2. Remove the wiper blade and arm assembly from 
the pivot shaft and disconnect the washer hose. 


3. Remove the cowl grille. 


4. Remove the clip securing the LH and RH linkage. 
Remove the clip from the wiper motor arm. 


5. Remove three pivot body-to-cowl panel screws 
and remove the arm and pivot shaft assembly. 


F-150 —F-350, F-Super Duty and Bronco 
Linkage and Pivot Shaft Installation 


LINKAGE CLIP <A 
ea 


N 


BLADE ASSEMBLY 
17528 


K6765-2B 


Installation 


1. 


Position the arm and pivot shaft assembly to the 
cowl panel and install the three attaching screws. 


Install the clip to the LH and RH linkage and the 
clip linkage to motor arm. 


Install the cowl grille and washer hoses to the 
wiper blade and arm. Install the wiper blade and 
arm assembly as outlined. ` 


Connect the battery ground cable and check the 
operation and adjustment of the wipers. 


PIVOT 


SLIDE IN LATCHED POSITION 


K4165-2B 
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REMOVAL AND INSTALLATION (Continued) 


Removal 
Disconnect the battery ground cable. 


Remove both wiper arm assemblies. 


Remove the cowl grille attaching screws and lift 
the cowl grille slightly. 


Disconnect the washer nozzle hose and remove 
the cowl grille assembly. 


Remove the wiper linkage clip from the motor 
output arm and pull the linkage from the output 
arm. 


Remove the pivot body-to-cowl screws arid 
remove the linkage and pivot shaft assembly 
(three screws on each side). The LH and RH 
pivots and linkage are independent and can be 
serviced separately. 


Installation 


Attach the linkage and pivot shaft assembly to 
COWI with attaching screws. 


Replace the linkage to the output arm and attach 
the linkage clip. 


Connect the washer nozzle hose and cowl grille 
assembly. 


Attach cowl grille attaching screws. 
Replace both wiper arm assemblies as outlined. 
Connect battery ground cable. 


DISASSEMBLY AND ASSEMBLY 


The wiper motor service parts (except wiper system 
“E” motor) for F-150—F-350, F-Super Duty, Bronco 
and E-150—E-350 are only available in kits of the 
major subassemblies. The following Removal and 
Installation procedures apply to the kits. 


Cover and Switch Assembly 
E-150—E-350 


NOTE: The E-150—E-350 switch assembly is 
identified by the letter “0” stamped on the outside 
surface with ink. 


Remove the four cover retaining screws to remove the 
assembly. Replace with the appropriate kit. Be sure to 
assemble the ground strap under the cover screw. On 
all except E-150—E-350, use the new screws 
supplied with the kit. Tighten to 1.69-2.82 N-m (15-25 
in-Ib). - 


Windshield Wipers —Electric 


01-16A-24 


Brush End Plate 
E-150 — E-350 


BRUSH AND 

END PLATE 

ASSEMBLY 
178583 


HOLDER K3425-1D 


Carefully observe the original position of the bail 
retainer and pry it off with a screwdriver. Remove the 
end plate and plug. Replace it with the appropriate kit. 


NOTE: The E-150—E-350 switch assembly is 
identified by the letter “О” stamped on the outside 
surface with ink. 


When installing the end plate, use a fine-wire probe 
through the hub opening to position the brushes on the 
commutator. Rotate end plate to position the key in the 
notch and assemble the plug. Install the bail retainer 
carefully with a screwdriver to avoid overbending. 


CLEANING AND INSPECTION 


Clean all old grease from gear housing. Do not 
allow any cleaning fluid to contact the armature 
shaft and output shaft bearings. 


Wipe all other parts with a clean cloth. 


Inspect the gear housing for cracks or distortion. 
Replace a cracked or distorted housing. 


Check all shafts, bushings, and gears for scored 
surfaces. Replace damaged parts, and add new 
ESF-M1C 149-A grease or equivalent to the 
housing and gears. 


01-16A-25 


MAINTENANCE 


Windshield Wiper Blades 


If the windshield wiper blade assembly is equipped 
with a yellow or orange plastic sleeve, it is to be 
removed just prior to delivery of the vehicle to the 
customer. 


To maintain maximum wiper effectiveness after the 
sleeves are removed, the windshield and wiper blades 
must be kept clean. Foreign matter on the windshield 
or wiper blades may cause streaking, chattering or 
smearing. If blades do not clean properly, wash the 
wiper blades with a clean towel and complete 
windshield area with undiluted Ford Ultra-Clear 
Windshield Washer Concentrate C9AZ-19550-AA or 
BA (ESR-M17P5-A) or equivalent. Wash thoroughly 
and repetitively until all the foreign matter and 
contamination is removed. Rinse with water while 
rubbing with a clean cloth. Lift the blades off the 
windshield to clean them. For access to hidden 
blades, turn ignition to ACC position with the wipers 
on. When wiper blades are approximately vertical, 
turn ignition off. 


Windshield Wiper Blade Replacement 


Wiper blade replacement intervals will vary with the 
amount of use, type of weather, chemical reaction 
from road tars or salts and the age of the blades. Be 
sure that the windshield glass surface is not 
contaminated with oil, tree sap or other substance 
which cannot be easily rubbed off. 


SPECIFICATIONS 


Windshield Wipers —Electric 


01-16A-25 


If streaking, chattering or smearing persists, repeat 
the above procedure. 


CAUTION: Do not allow wiper blade rubber 
elements to come in contact with oil, gasoline, 
kerosene, paint thinner or similar solvents. The 
elements are damaged by these solvents and 
must be replaced. 


Generally, if the wiper pattern across the glass is 
uneven and streaks over clean glass, the blades 
should be cleaned. 


If cracks or breaks are found in the rubber, replace 
wiper blade, as outlined in this Section. 


ELECTRIC WINDSHIELD WIPER MOTOR AND SWITCH TEST CURRENT LIMITS 
Pass Test Pass Test 


CK2501-2N 


Description 
Digital Volt Ohmmeter 


Starting and Charging Tester 
CK8983-1A 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Washer System —Electric 


The electric windshield washer system consists of an 
instrument panel control switch, integral with the wiper 
control switch, reservoir and motor assembly, and the 
necessary hoses, nozzles and attaching parts. 


DIAGNOSIS AND TESTING 


Before performing any of the following tests check the 
washer reservoir for fluid, make sure the washer 
nozzle is not plugged, and make sure the fuse is not 
blown. 
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DIAGNOSIS AND TESTING (Continued) 


Washer Pump Current Draw Test Washer Switch 

Attach the leads of the Digital Volt-Ohmmeter The windshield washer switch is an integral part of the 
007-00001 as shown in the illustration. The current windshield wiper switch. Refer to Section O1- 16A, 
draw should not exceed four amps nor be less than Windshield Wipers for windshield wiper / washer 


1.7 amps while the washer pump is pumping fluid. switch testing. 


STARTING AND 


CHARGING TESTER Washer System 
FSI s. Refer to the Diagnosis Guide to isolate problems in the 
GREEN windshield washer system. 


DIAGNOSIS GUIDES 


Use the following guides to isolate problems in the 
windshield washer system: 


WASHER 


01-16B-3 Windshield Washers 
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DIAGNOSIS GUIDES (Continued) 


WINDSHIELD WASHER DOES NOT WORK 


О ms | mEsuT ACTION TO TAKE 


| 1.0 | DURING OPERATION WINDSHIELD WASHER DOES NOT WORK 


CHECK FLUID LEVEL 


€ Check fluid level of washer. 


Fluid level (оқ) 


| 1.2 | CHECK WIPER OPERATION 


€ Check operation of windshield wiper. Wipers do not work 


Wipers do work 


| 13 | CHECK HEATER BLOWER AND RADIO 


€ Check operation of heater blower and radio. 


Heater blower and 
.| radio do not work 


Heater blower and 
radio do work 


| 1.4 | CHECK WASHER JET AND HOSE 


e Inspect washer jet for blockage. 
e Inspect washer hose for blockage or kinks. 


Blocked jet or blocked 


or kinked hose 


| 1.5 | CHECK FOR POWER AT IGNITION SWITCH 


ө At accessory terminal check for power at ignition 
switch. 


No power 


Power OK at switch 


| 1.6 | CHECK POWER AT WIPER-WASHER SWITCH 


ө Check for power to wiper-washer switch. Power 


Power 


| 17 | CHECK FOR POWER AT WASHER PUMP 


€ Using a voltmeter, actuate the washer switch and 
check for power at washer pump. 


No power at pump 


Power at pump 


FILL washer reservoir 
and CHECK operation of 
washers. 


GO to 1.2. 


GO to 1.3. 


GO to 1.4. 


GO to 1.5. 


GO to 1.6. 


CLEAN or REPLACE 
washer jet or washer 
hose. 


REPAIR or REPLACE 
ignition switch. 


GO to 2.1. 


REPAIR accessory 
circuit to wiper-washer 


Switch. 
GO to 1.7. 


CK5336-2D 
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DIAGNOSIS GUIDES (Continued) 


WINDSHIELD WASHER DOES NOT WORK (CONT'D.) 


TEST STEP | RESULT .. ACTION TO TAKE 
| 1.8 | CHECK POWER AT PUMP TERMINAL 


ө Check for power at pump terminal of washer switch. 


REPAIR or REPLACE 
washer switch. 


REPAIR circuit in wiring 
or connector to pump. 


| 1.9 | CHECK GROUND 


€ Check ground at pump connector. Ground REPAIR ground. 


GO to 2.0. 


| 20 | CHECK PUMP OUTLET 


e Inspect washer pump outlet for blockage. Blocked REMOVE and CLEAN 


washer pump. 
REPLACE pump. 


| 2.1 | CHECK FOR POWER AT ACCESSORY RELAY 


e Check for power to accessory relay, if so equipped, | No power to relay or 


REPAIR circuit between 
ignition switch and 
accessory relay, if so 
equipped, or repair 
wiring to accessories. 


>| REPLACE accessory 
relay, if so equipped. 
CK6837-2A 


or check wiring to accessories. wiring damaged 


ADJUSTMENTS REMOVAL AND INSTALLATION 


Washer Nozzle 
F-150 —F-350, F-Super Duty Chassis Cab and 


Windshield Washer Reservoir And Motor 
Assembly | 


Bronco 


The jet nozzle assembly has two adjustable washer 
nozzles. Insert a small, open safety pin in either nozzle 
and move the nozzle to the desired spray position. 


E-150 — E-350 
The washer nozzle on the E-150—E-350 is not 
adjustable. 


F-150 —F-350, F-Super Duty Chassis Cab and 
Bronco 


To remove the assembly from the vehicle, disconnect 
the motor electrical connector (use a small 
screwdriver to unlock tabs) and hose, remove the 
retaining screws or nuts and lift the assembly from the 
fender apron (or radiator support or air cleaner 
bracket). Disconnecting the hose will drain the 
reservoir. The washer reservoir and cover assembly 
are not serviced separately. The motor retaining ring, 
seal and pump impeller assembly are serviced 
separately. 
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REMOVAL AND INSTALLATION (Continued) 


Washer Pump, Reservoir and Jet 
Installation —F-150 — F-350, F-Super Duty 
Chassis Cab and Bronco with Gasoline Engines 


JET NOZZLE 


ASSEMBLY 
s VIEW B 


š COWL 
5 JET NOZZLE PANEL £f 
2 < 2214 ASSEMBLY Í 
S. P ƏN А 17666 FA 
7 | Y 
| НО$Е 
ASSEMBLY 


17K605 


PIN FOR 
JET NOZZLE 
ADJUSTMENT ASSEMBLY-17666 


LH FRONT 
INNER FENDER 


WASHER 
RESERVOIR 
BRACKET 


WASHER 
RESERVOIR 


BRACKET 
17651 


LH FRONT 
FENDER APRON | RETAINER al 
WASHER 61A12 SCREW AND : 
waster || |749 
RESERVOIR 
BRACKET ASSEMBLY 


(2 REQ'D) N606690-S36 


(2 REO'D) 


K4889-2G 


CAUTION: Do not make electrical connection Remove reservoir from vehicle. 


prior to filling reservoir. Do not operate reservoir 
pump prior to filling reservoir. 


Disconnect electrical connectors and hoses. 


NOTE: Reservoir will drain with hose 
disconnected. 


Installation 
1. Connecthoses. 


Washer Pump And Reservoir Assembly, Front 
Е-150--Е-350 

Removal 

1. Openhood. 


2. Remove the reservoir retaining screws. 


Install reservoir. 


2 
3. Install reservoir retaining screws. 
4 


Fill reservoir with fluid. 
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REMOVAL AND INSTALLATION (Continued) 


5. Connect electrical connector. 


Windshield Washer Reservoir 
Installation —E-150 — E-350 with Gasoline 
Engines 


SCREW 
56950-S2 
(4 REQ’D) 


WIRING 
ASSEMBLY 
12A581 


NOTE: DO NOT MAKE 
ELECTRICAL CONNECTION 
PRIOR TO FILLING RESERVOIR. 


Windshield Washer Reservoir 
Installation — E-150 — E-350 with Diesel Engine 


RESERVOIR 


BRACKET 
astmy AND MOTOR 


WIRING 
ASSEMBLY 


[2 REQ'D) 


K16324-A 


RESERVOIR 


BRACKET 
WASHER 

RESERVOIR 

AND MOTOR 

ASSEMBLY 

178613 


NUT 
45261-S2 
(2 REQ'D) 


VIEW A 
M ,соһтьс 

Qe, / BRACKET 
8К175 | SUPPORT 


Ф 


RADIATOR 
SIDE SUPPORT | 


RADIATOR 


K16323-A 


Motor, Seal and Impeller Assembly 


F-150 — F-350, F-Super Duty Chassis Cab and 
Bronco 


1. Remove reservoir assembly from vehicle. 
Disconnect electrical plug and hose. 


2. Using a small-bladed screwdriver, pry out 
retaining ring. 


RESERVOIR —q—— — 


DRY LUBE HERE 


MOTOR ASSEMBLY 


HAND PRESS COMPONENTS TOGETHER 
RETAINING RING K3034-1C 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Using pliers to grip one wall around the electrical 
terminals, pull out the motor, seal and impeller 
assembly. If the impeller and seal come off when 
the motor is pulled, they can be reassembled. 
Make certain the reservoir pump chamber is free 
of foreign material prior to installing the old 
assembly in the new reservoir. 


K2621-1^ 


Before installing the assembly, lubricate the 
outside diameter of the seal with a dry lubricant 
such as powdered graphite. This will prevent the 
seal from sticking to the wall of the reservoir 
motor cavity and make assembly easier. 


Align small projection on the motor end cap with 
the slot in the reservoir and assemble so that the 
seal seats against the bottom of the motor cavity. 


Using a 25.4mm (1-inch) socket (preferably 12 
point), hand press retaining ring securely against 
motor end plate. 


Connect electrical plug and hose and replace the 
reservoir assembly in the vehicle. 


Fill the reservoir and operate the washer system. 


Check for leaks and align the cowl-mounted jets if 
necessary. 


CAUTION: Do not operate pump until fluid is 
added to the reservoir. 


Pump And Seal Assembly 
E-150—E-350 
Removal 


Remove reservoir assembly from vehicle. 
Disconnect electrical connector and hoses. 


Using a small-blade screwdriver, pry out pump, 
being careful not to damage plastic housing. 


Remove one-piece seal /filter and inspect for 
damage or debris. 


Installation 
Insert seal. 


Lubricate inside diameter of seal with soapy 
solution and insert pump into bottle pump cavity 
until it is firmly seated in the seal. 


Connect electrical plugs and hoses and replace 
reservoir assembly in vehicle. 


Fill reservoir slowly and operate washer system. 


Check for leaks. 


CAUTION: Do not operate pump until fluid is 
added to reservoir. 


Jets 
Е-150--Ғ-350, F-Super Duty and Bronco 
Removal 


1. Disconnect the washer nozzle hose using a 
long-blade screwdriver. 


2. Squeeze the nozzle housing locking tabs and 
push the nozzle assembly up through the cowl 
grille. 


Installation 


Reverse the removal procedure making sure the wiper 
motor is in PARK and the wiper arm and blade is set to 
Dimension X, as shown in Section 01-16А, Windshield 
Wipers—Electric. 


01-16B-8 Windshield Washers 01-16B-8 
(КЕЗЕК аа там ы ЭОЕ MICE UICE ERU MP MEME MMC MC EJ EE EE CIAM DUREE NE ICM ME KR е EE EE EE 


REMOVAL AND INSTALLATION (Continued) 


Washer Pump, Reservoir and Jet 
Installation — F-150 —F-350, F-Super Duty 
Chassis Cab and Bronco with Gasoline Engines 


JET NOZZLE 


VIEW В 
COWL 
JET NOZZLE PANEL 4 
ASSEMBLY 


17666 (Ñ 


ASSEMBLY 
17K605 


PIN FOR 
JET NOZZLE 
ADJUSTMENT ASSEMBLY-17666 


LH FRONT 
INNER FENDER 


WASHER 
RESERVOIR 
BRACKET 


WASHER 
RESERVOIR 


BRACKET 
17651 


СТ 
A) 
RETAINER NT AL 
61A12 Hr. 


Т SCREW АМО 
RESERVOIR washer! |_| 9 
ASSEMBLY 


BRACKET N606690-S36 
(2 REQ’D) 


oe 
LH e 
FENDER APRON 


N621906-S36 
(2 REQ'D) 


K4889-2G 


E-150—E-350 
Refer to the following illustrations. 
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REMOVAL AND INSTALLATION (Continued) 


Windshield Washer Nozzie 
Installation — E-150 — E-350 


WINDSHIELD WASHER 
HOSE SHIELO 


HOOK END 
OF SHIELD 
UNDER RIB IN WIPER 

ARM HEAD 


y 


fo 


х 


BEND UP AFTER 
INSTALLATION 


WINDSHIELD WASHER TO HEAD 


HOSE (RUBBER) 


WINDSHIELD WASHER 
HOSE (METAL) K3242-2B 
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REMOVAL AND INSTALLATION (Continued) 


Windshield Washer Hose 
Installation —E-150 — E-350 


PUSH THE HOSE ON THE NOZZLE FULLY (DO NOT USE TOOLS) 


<i 


— € 


RI» Ld 
=n шы 
=A — k 


LINE UP THE 
NOZZLE TAB AND 
THE HOLE IN THE 
WIPER ARM. 


— бал URP. 
r+ 
== SSA 9 7 уу 
Ë. poe [eo — 1 E — 
E SLE SS Ss ARIS 


NOZZLE REINFORCEMENT 


HOOK THE NOZZLE OVER THE LOWER EDGE OF THE 
WIPER ARM. (MAKE SURE THE REINFORCED PART 
OF THE NOZZLE IS HOOKED FIRST.) 


a AFTER THE LOWER EDGE OF THE NOZZLE IS HOOKED AND THE 
mcr o ТАВ ON THE INSIDE OF THE NOZZLE LINES UP WITH THE 
22 2 * s Co “чм T HOLE IN THE WIPER ARM, PUSH HARD AGAINST THE NOZZLE 
эсс p s. `. — n.M — REINFORCEMENT TO FORCE THE TOP EDGE OF THE NOZZLE 
217 ° 2 OVER THE TOP EDGE OF THE WIPER ARM. (DO NOT USE TOOLS). 


INSTALL THE HOSE 
UNDER THE WIPER ARM 
TAB. (L.H. SIDE ONLY). 


MAKE SURE THAT THE NOZZLE TAB IS 
POSITIONED IN THE HOLE IN THE ARM. 


— FAT MS 
Jars ee = 
— SE --7— S TIT -e 7 | 


DO NOT KINK THE HOSE 
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REMOVAL AND INSTALLATION (Continued) 


Removal and Installation 
Remove the hose from the upper nozzle and 
remove the upper arm. 


Remove the nozzle from the wiper arm and 
disconnect the hose. 


Push the hose onto the nozzle fully and install the 
nozzle to the arm. 


Install the wiper arm to the shaft and connect the 
hose. Refer to Section O1- 16A, Windshield 
Wipers. 


01-16B-11 


Remove the windshield washer hose shield by 
prying the two locking tabs out. Remove the SPECIAL SERVICE TOOLS 


metal and rubber hose assembly. 


Fish the rubber hose behind the two springs, 
connect and install the metal hose. 


ROTUNDA EQUIPMENT 


Hook the end of the windshield washer hose 
shield under the lip in the head and pivot into 
position. 


CK10195-1A 


Then, lock in position by bending the two locking 
tabs down. 


01-18-1 


Body Stripes (Tape) and Vinyl Films 


01-18-1 


SECTION 01-18 Body Stripes (Tape) and Vinyl Films 


SUBJECT PAGE 
DESCRIPTION sm 01-18-1 
REMOVAL AND INSTALLATION .................................. 01-18-1 
НЕРДІН;; ui St usta ды ЫДАН 01-18-1 


VEHICLE APPLICATION 


All Models 


DESCRIPTION 


Tape stripes are made from a tough, durable, 
weather-resistant, solid vinyl with a pressure-sensitive 
adhesive back. The pressure-sensitive adhesive back 
is protected by a liner paper which is easily peeled 
away during installation. During shipment and storage, 
the face is protected with an easy release pre-mask 


paper. 


REPAIR 


Repair small nicks or scratches using touch-up paints 
mixed to blend with the affected area. 


Repair blisters or air bubbles by piercing them with a 
sharp needle or pin at one end. Work the trapped air 
out through the pin hole with the thumb moving toward 
the pin hole and press the tape stripe firmly against the 
panel. It may be necessary to preheat the panel 
slightly to soften the adhesive. Heat also may be used 
to remove small wrinkles or irregularities. If bunching 
occurs around curves, spread bunching over as large 
an area as possible, then remove wrinkles. 


SUBJECT PAGE 
SPECIAL SERVICE TOOLS......................................... 01-18-4 
VEHICLE APPLICATION ............................................. 01-18-1 


REMOVAL AND INSTALLATION 


Removal 


Clean repair surfaces, adjacent panels, and 
openings as required. 


Remove any parts overlapping tape stripe from 
affected panel(s). 


Remove tape stripe by starting at one edge and 


peeling it from painted surface. Apply heat to 
tape stripe to facilitate removal. 


NOTE: Removal can also be assisted by using 
3M® Woodgrain and Stripe Remover 08907 or 
equivalent. Avoid using pointed or sharp tools as 
they may damage the painted surface. 


Remove adhesive from painted surfaces using a 
cloth saturated with 3M® Adhesive Remover 
08908 or equivalent. Then, scrape with a 
squeegee. 


NOTE: Exercise care when using solvents to 
avoid possible damage to painted surfaces. To 
determine if solvent is harmful to body paint, test 
it on a hidden area of the vehicle. 


Rinse thoroughly with clean water and/or solvent 
as required. 
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Installation — Dry Method (Small or Thin Stripes) Position carrier edge or locating darts on tape 


1. Clean painted surface (including wrap-around 
flanges on door openings) with Silicone and Wax 
Remover DL60-327 1-A or equivalent. Wipe 
surface with a clean cloth and allow to dry. 


NOTE: Freshly painted surfaces must be 
thoroughly dry. Residual solvents in fresh paint 
may cause tape stripe to blister. 


L. 


REMOVE LINER 
PAPER BY SHARPLY 
BENDING EDGE OF 
STRIPING TOWARD 
FACE WITH FLICK 
OF FINGERNAIL. 


Stretch striping into desired location but away 
from the sheet metal. Using squeegee (plastic), 
start from center of panel and press striping into 
position moving toward the end of the panel. 


P ud 


PLASTIC SQUEEGEE 


If //// à 


CAUTION: Do not use hands or fingers to 
smooth out the striping. Use of hands will 
result in creases and air bubbles in striping. 


Peel off the remainder of liner paper and press 
striping into position using plastic squeegee. 


stripe to body opening character lines on vehicle. 
Leading edge of tape stripe has a 2.5mm 

(1/ 10-inch) tape and liner extension. The rear 
edge has no extension. This will help determine 
which edge is forward and which edge is 
rearward. Using masking tape, tape striping into 
place. Use particular care when matching tape 
stripe to character lines. 


NOTE: If tape stripe overlaps occur, ensure 
forward piece overlaps rear piece. 


Remove liner paper from stripe at the 
approximate mid-point panel, and tear off liner 


paper. 


— F RIP LINER 


PEEL LINER PAPER PAPER OFF АТ 
FROM STRIPING. ^77 APPROXIMATE 


MID-POINT OF 


PANEL. ——— ——— 


N N4293-28 


NOTE: A ЗМ® SA-3 Low Friction Sleeve or 
equivalent should be placed over squeegee when 
installing large letters to prevent stretching and 
distortion of applique. 


Remove pre-mask by pulling at 180-degree angle 
(knuckles against body panel) away from stripe. 
After removal of pre-mask, inspect for bubbles. 
Remove bubbles as outlined. 
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REMOVAL AND INSTALLATION (Continued) 


7. Mold recessed areas into place using Rotunda 4. Position tape stripe on vehicle as outlined in Step 
Heat Gun 107-00301 or equivalent and a soft, 2 of Dry Method Installation. 


Using squeegee and firm overlapping pressure, 
begin from center of tape stripe and squeegee 

Z toward the sides and then toward the front. The 
5 tape stripe can be easily lifted and reapplied if air 
bubbles are present. 


clean cloth. 5. 


PLASTIC SQUEEGEE A 


If //// R rue 


6. After the tape stripe is fully installed and 
squeegeed, remove pre-mask. An assistant can 
be very helpful in removing pre-mask from large 
areas. Wetting pre-mask on large decals may 
facilitate removal. 


N4296-1B 


Installation — Wet Method (Large Areas — 
Decal) 
1. Mix a teaspoon of standard dish washing 


detergent in four liters (one gallon) of water. Fill a 
spray bottle with the solution. 


2. Remove liner paper from tape stripe as outlined in 
Step 3 of Dry Method Installation, or as required. 


3. Wet pressure-sensitive side of tape stripe and 
panel to be striped with detergent solution. 
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REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


7. Use Rotunda Heat Gun 107-0030 1 or equivalent 
as in Dry Method Installation, to mold decal into 
recessed areas and dry moisture as required. 


01-18-4 
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SECTION 01-19 BUMPERS 


SUBJECT PAGE SUBJECT | PAGE 
REMOVAL AND INSTALLATION REMOVAL AND INSTALLATION (Cont'd.) 
Air Deflector (Front) — E-150 — E-350 and Club Rear Bumper License Plate Lamps — F-150 — 

Wagon uii els evo VERE нн VES OOV aS QNO DEVE cua VE VUES ақын 01-19-5 F-350, E-150 — E-350 and Bronco ..................... 0 1-19-8 
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VEHICLE APPLICATION 


All E-150— 350, F-150— 350, Bronco and F-Super Duty 
Series Vehicles 


REMOVAL AND INSTALLATION 


Front Bumper — F-150—F-350, F-Super Duty 
Chassis Cab and Bronco 


The front bumper installation (except F-Super Duty 
Stripped Chassis) is shown in the following illustration. 
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REMOVAL AND INSTALLATION (Continued) 


Front Bumper — F-150 —F-350, F-Super Duty 
Chassis Cab and Bronco 


NUT 
BOLT BUMPER REINFORCEMENT аны, N621945-S54 iir коросо 
X Tasos со онорор ЧЫ 
ACEN Оо iiem EACH SIDE) ipee EACH SIDE) 
(17-22 FT-LB) (30-45 FT-LB) 
SPRING WASHER (9 


380764-554 BOLT AND RETAINER w wa 
FRONT (1 REQ'D EACH SIDE) N805088-S100 


(1 REQ'D < “5 


BUMPER EACH SIDE) Ww 
17757 2 i b 


IN FRAME 
ck | 
a 


PLUG BUTTON 


nooo NUT ANO WASHER 
— —— N621945-S54 
 — 5 (4 REQ'D EACH SIDE) 
e 0 o 2 
AIR DEFLECTOR 
001A06 
FRONT BUMPER 
BOLT-N804926-S 104 PAD-17C881 
(BRIGHT CHROME) 
(8 REQ’D W/O BUMPER PAD) RIVET 
RIVET OR | 388442-S54 
N803043-S PLATE N804926-S54 (BLACK) | (9 REQ'D) 
(3 REQ'D) BRACKET (4 REQ'D WITH BUMPER PAD) 
17A385 TIGHTEN TO 23-31 N-m 
(17-22 FT-LB) 


N6087-2B 
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REMOVAL AND INSTALLATION (Continued) 


Removal . Remove nuts and bolts retaining the front bumper 
Remove nuts retaining bumper brackets to frame to the reinforcement brackets. 
rails. . Remove bumper. 
Remove screws from brackets and remove 3. Removenuts and bolts retaining the bumper 
bumper and brackets from vehicle. reinforcement brackets to the frame rails and 
If bumper is to be replaced by a new one, transfer number one crossmember. 


bumper brackets to new bumper. 
Installation 
Installation 1. Install the bumper reinforcement brackets if 
1. Position bumper and brackets to frame rails. removed, tighten the retaining bolts to 80- 120 


| Í | 1 N-m (59-88 ft-Ib). 
2. Install bracket-to-frame retaining bolts and tighten 
nuts. ias š : . Position the bumper, install the nuts and bolts, 


and tighten to 80-120 N-m (59-88 ft-Ib). 


Front Bumper —F-Super Duty Commercial 
Stripped Chassis 


Removal 


Front Bumper —E-150—E-350 and Club 
Wagon 
Removal 


1. Remove license plate bracket and bumper pad as 


NO. 1 CROSSMEMBER i 
5035 outlined. 


FRONT NUT 
BUMPER BOLT 80-120 N-m 
REINFORCEMENT N605815 (59-88 FT-LB) 
17859 NUT RIGHT FRAME 
80-120 N-m RAIL-5015 
(59-88 FT-LB) 
[> 


2. Remove four bolts and nuts retaining the bumper. 
Carefully remove bumper. 


Installation 


1. Loosely fit the four bolts and nuts retaining the 
bumper. Ensure proper bumper position and 
body-to-bumper clearance. 


Tighten attaching nuts to 23-31 N-m (17-25 ft-Ib). 
Install bumper pad and license plate bracket as 
outlined. 


FRONT 
BUMPER 
17757 


LEFT FRAME 
RAIL-5016 


NS331-1A 
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REMOVAL AND INSTALLATION (Continued) 


Front Bumper — E-150 — E-350 and Club Wagon 


NUT AND 
WASHER 
N621946-S55 
TIGHTEN TO 
23-31 Nem 
(17-23 FT-LB) 
BUMPER 
17757 
NS 
Ж 
7 
BOLT m 
355743-S101 
(4 REQ'D) DEFLECTOR 
11001A06 
BRACKET 
17A385 U-NUT 
385843-S2 
RIVET 
372820-$36 — АР 
(2 REQ'D) 
PAD 
BOLT 
BOLT - 57032-5103 ^7 1688 
57032-5103 (7 REQ'D) 
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Front Bumper Pad —E-Series Vehicles 3. If the barbs are damaged and cannot be securely 
Removal fastened to bumper, replace pad. 


1. Removelicense plate bracket as outlined. 4. Installlicense plate bracket as outlined. 


2. Using a pair of pliers, carefully compress the 
plastic bumper pad retaining barbs. Access the 
bumper pad retaining barbs from the inner 


surface of the bumper. License Plate Bracket (Front) —E-Series 


Vehicles 
Removal 


1. To remove bracket, drill out the two rivets 
retaining the top of the bracket to the bumper. 


Pull each portion of the pad free of the bumper as 
itis released. Remove pad. 


Installation 


1. Align the center of the bumper pad with the center 2. Remove the lower center bolt at the base of the 
of the bumper and press this small area into bracket. Remove bracket. 
place. 


Stretch the pad and work the pad barbs into теанапоп l 
place. Work from the center out, switching from 1. Install two new rivets through the top edge of the 
left of center to right of center, as the pad is bracket. 
gradually stretched from the center to the outer 2. Install the lower center bolt at the base of the 
edges of the bumper. If necessary, use a small 
227% bracket. 
rubber hammer to tap each barb into place in its 
rectangular slot in the bumper. 
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REMOVAL AND INSTALLATION (Continued) 


Air Deflector (Front) —E-150—E-350 and Club Installation 
Wagon 1. Position air deflector on under side of bumper 
Removal with U-nuts in place on the air deflector and install 
the seven bolts. 
1. Remove air deflector as shown in the illustration 
below. 2. Tighten the bolts to 8.5 N-m (6.5-9 ft-lb). 


2. Remove seven bolts holding the air deflector in 
place. 


Air Deflector — E-150 — E-350 and Club Wagon 


NUT AND 
WASHER 
N621946-S55 
TIGHTEN TO 
23-31 М-т 
(17-23 FT-LB) 
BUMPER 
17757 
NS 
ez 
BOLT 
-5101 AIR 
E DEFLECTOR 
11001A06 
BRACKET 
17A385 U-NUT 
385843-S2 
RIVET 
372820-S36 ——— — —— — — — — — «A? | 
(2 REQ'D) 
PAD 
BOLT 8 
BOLT 57032-8103 ^" 17C881 
57032-S103 (7 REQ'D) 
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Rear Bumper —F-150—F-350 and Bronco 
Removal and Installation 


The rear bumper installation for all models is shown in 
the following illustration. To remove the bumper, 
remove the bumper bracket-to-frame attaching bolts 
and remove the bumper and brackets. Then, remove 
the brackets from the bumper. To install the bumper, 


install the brackets on the bumper. Position bumper to 
the frame and install bumper bracket-to-frame bolts. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Bumper — F-150 —F-350 and Bronco 


NUT AND WASHER 
N620484-S2 
(2 REQ'D EACH SIDE) 
TIGHTEN TO 
95-140 Мт 
(71-103 FT-L8) 


BUMPER 
COVER 
170781 


ON NN 


=== EACH SIDE) 


INNER BUMPER SERE 
Eu. ARM-17787 3 


BUMPER PAD 
17914 (RH) 


STEP BUMPER BRONCO — ALL 


Rear Bumper —E-150—E-350 and Club Wagon 


Removal 
Remove bumper pad as outlined. 


Remove four nuts and bolts attaching the bumper 
to the support brackets. 


Remove bumper. 


N620484-S2 
(3 REO'D 


BOLT-N605827-S2 


—- —Pk. . — (1 REQ'D EACH SIDE) 


Me D. TIGHTEN TO 
95-140 М-т 
(71-103 FT-LB) 


— 


NUT 


BOLT-N605827-S2 

(2 REQ’D EACH SIDE) 
TIGHTEN TO 

95-140 Nem 

(71-103 FT-LB) 


NUT AND WASHER 
N621945-S2 

(1 REQ'O EACH SIDE) 
TIGHTEN TO 

20-27 Nm ` 

(15-19 FT-LB) 


OUTER BUMPER 
ARM-17795 


N605827-S2 
(2 REQ’D EACH SIDE) 
REAR BUMPER 


ASSEMBLY 
17775 


CARRIAGE BOLT 
-N800883-S 100 
(1 REQ'D EACH SIDE) 


Installation 


1. Position bumper on support brackets and loosely 
install the four nuts and bolts. Ensure proper 
bumper position and body-to-bumper clearance. 


Tighten attaching nuts to 23-31 N-m (17-25 ft-lb). 
Install bumper pad as outlined in this Section. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Bumper—E-150—E-350 and Club Wagon 


BUMPER 
SUPPORT 
17A932 (LH) 


Uv | NUT `` — 
NUT AND Bi си 
Ир | 385397-S55 қ 
фес | y! | 4 RoD) | 
| - 82-122 N-m 


TIGHTEN TO | Jj | (60-90 FT-LB) 


72 ----- - 
BOLT 
23-31 Nm РДЕ | | 56805-555 
(17-23 FT-LB) ` "e ~ (4 REQ'D) 


BUMPER 
SUPPORT 
17A929 (RH) 


385575-S102 
(4 REQ’D) BUMPER = — 9 NUT AND 
17906 >><< WASHER 
MER. N621946-S55 
(4 REQ'D) (2 REO'D) 


Q 
REAR STEP 383465-S101 
REAR BUMPER BUMPER (2 REQ'D) 


Rear Bumper Pad —E-Series . Stretch the pad and work the pad barbs into 
Ветоуа! place. Work from the center out, switching from 
left of center to right of center, as the pad is 
1. Using a pair of pliers, carefully compress the gradually stretched from the center of the outer 
plastic bumper pad retaining barbs. Access the edges of the bumper. If necessary, use a small 
bumper pad retaining barbs from the inner rubber hammer to tap each pad barb into place in 
surface of the bumper. | its rectangular slot in the bumper. 


Pull each portion of the pad free of the bumper as 
itis released. Remove pad. 


Installation Rear Step Bumper—E- 150—E-350 and Club 
Wagon 

with a piece of chalk. Removal 

Find the center of the bumper and align it with the 1. Remove bumper pad from bumper as outlined. 
centerormnepaq 2. Remove six nuts and bolts securing the bumper to 


Press a small area at the center of the pad into the bumper bracket. 
place. 


Find the center of the bumper pad and mark it 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Remove bumper. If required, remove four bolts 


that secure brackets to frame. Remove brackets. 


Installation 


1. 


If necessary, install brackets and tighten four 
attaching nuts and bolts to 82-122 N-m (60-90 
ft-Ib). 


Position bumper on support brackets and loosely 
attach the six nuts and bolts. Ensure proper 
bumper position and body-to-bumper clearance. 


Tighten attaching nuts securely. 
Install bumper pad as outlined. 


Rear Step Bumper Pad —E-150 —E-350 апа 
Club Wagon 


Removal 


1. 


Using a pair of pliers, carefully compress the 
plastic bumper pad retaining barbs. Access the 
bumper pad retaining barbs from the inner 
surface of the bumper. 


Pull each portion of the pad free of the bumper as 
itis released. Remove pad. 


Installation 


1. Align the center of the bumper pad with the center 
of the bumper and press this small area into 
place. 


Stretch the pad and work the pad barbs into 
place. Work from the center out, switching from 
left of center to right of center, as the pad is 
gradually stretched from the center to the outer 
edges of the bumper. If necessary, use a small 
rubber hammer to tap each barb into place in its 
rectangular slot in the bumper. 


If the barbs are damaged and cannot be securely 


fastened to bumper, replace pad. 


Rear Bumper License Plate Lamps — F-150 — 
F-350, E-150 — E-350 and Bronco 
Refer to Section 18-O 1, Electrical Wiring and Circuit 


Protection for rear bumper license plate lamp 
installation. 
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Seat and Shoulder Belts 


SECTION 01-20 Seat and Shoulder Belts 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350 and Bronco Vehicles 
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DIAGNOSIS AND TESTING (Cont’d.) 
Lap Belt Retractor Test—(Two-Point 


Webbing Cannot be Pulled from Lap Belt 


Retractor u u i luu R айызын 01-20-6 


REMOVAL AND INSTALLATION 


Child Seat Locking Clip........................................ 01-20-16 


Seatand Shoulder Harness Belt Bolt with 
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DESCRIPTION AND OPERATION 


The seat belts and shoulder belts are factory-installed 
in their proper locations. If the seat belts or shoulder 
belts are removed for any reason, they should be 
installed as shown in this Section. Sealer should be 
placed around all seat belt anchor bolt holes in the 
ы.” Tighten the anchor bolts to 30-43 N-m (22-32 
ft-Ib). 


Belt assemblies must be installed in matched sets as 
received and must not be interchanged between 
vehicle models. i 


If a component portion (buckle portion, retractor 
portion, etc.) of a seat belt or shoulder belt 
assembly is nonfunctional or damaged, the entire 
assembly (buckle, tongue and shoulder harness 
portions) must be replaced. The replacement 
assembly must be installed as a matched set and the 
identification labels on all portions must bear exactly 
the same code, date of manufacture and 
manufacturer's name. Under no circumstances are 
seat belt or shoulder beit components to be 
replaced as individual components. 


WARNING: ALL SAFETY BELT ASSEMBLIES 
INCLUDING RETRACTORS AND ATTACHING 
HARDWARE SHOULD BE INSPECTED AFTER ANY 
COLLISION. FORD RECOMMENDS THAT ALL 
SAFETY BELT ASSEMBLIES IN USE DURING A 
COLLISION BE REPLACED UNLESS THE 
COLLISION WAS MINOR AND A QUALIFIED 
TECHNICIAN FINDS THAT THE BELTS SHOW NO 
DAMAGE AND CONTINUE TO OPERATE 
PROPERLY. SAFETY BELT ASSEMBLIES NOT IN 
USE DURING A COLLISION SHOULD ALSO BE 
INSPECTED AND REPLACED IF EITHER DAMAGE 
OR IMPROPER OPERATION IS NOTED. 
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DESCRIPTION AND OPERATION (Continued) 


Seat Belt Extension Assembly 


A seat belt assembly that is too short even when fully 
extended over the lap of a vehicle occupant, can be 
lengthened approximately 203mm (8 inches) with a 
seat belt extension assembly which can be obtained 
through local Ford Dealers. The seat belt extension 
assembly is only available with black webbing and 
standard buckle and must be of the same manufacture 
as the belt system to which it is attached. 


Occupant Restraint System 


The continuous loop system can be identified by the 
movable tongue on the front outboard lap / shoulder 
belt and only one retractor. (This is a combination 
lap / shoulder belt retractor.) 


Seat Belt Warning System 


Continuous loop system units incorporate a buzzer and 
lamp warning system. The seat belt warning lamp will 
illuminate for approximately eight seconds after the 
ignition switch is turned to the RUN position, 
regardless of seat belt usage. The seat belt warning 
buzzer is grounded by a switch in the LH inboard 
buckle, on the continuous loop systems. The seat belt 
warning buzzer will sound for approximately eight 
seconds unless the driver's belt is used. 


Continuous Loop System Description 


The occupant restraint system for front outboard 
passengers is a continuous loop system. The outboard 
combination lap and shoulder belt use a common 
sliding tongue. To secure the belts, the tongue is 
inserted into the inboard buckle. 


On F-150—F-350, Bronco, the webbing for the lap 
belt is anchored near the inboard side of the sill 
without a retractor. On E-150—E-350, it is attached 
to the seat pedestal. 


The shoulder harness retractor is designed to let the 
webbing freely move in or out at all times, except 
during vehicle hard braking, hard cornering or impact 
of 5 mph (8 km/h) or more, when it is automatically 
locked by a mechanically actuated inertia sensor. 


On bench seat installations, the inboard belt with the 
buckle passes through the seat before being anchored 
to the floor, and directly to a fixed anchorage on the 
floor on bucket seat installations (except 
E-150—E-350). Attaching the tongue and buckle 
secures the occupant with both lower and upper 
restraints. This tongue and buckle attachment can be 
accomplished by a single continuous movement. 


After entering the vehicle, adjust the front seat to 
obtain the best position for driving comfort and 
visibility. Then, use the following procedure for 
adjusting belts: 


Seat and Shoulder Belts 


Pull up on the shoulder portion of the belt to tighten the 
lap portion to a snug fit. Be sure the belt is as low on 
your hips as possible. The belt must always be worn 
snug against the body. After unbuckling the belt it is 
recommended that you guide the tongue during 
retraction to prevent it from striking you or the vehicle. 


Two-Point Lap Belt Operation —Non-Retractor 


(All E-150 —E-350 Rear Seats Except Captain's 
Chairs and Second Row Bench With Retractors) 


To lengthen the belt, tip the tongue at a right angle to 
the belt, and pull the tongue until the ends can be 
joined over the lap. 


To fasten the lap belt, insert the tongue into the open 
end of the buckle until a snap is heard. To shorten the 
belt, pull on the loose end of the webbing. The lap belt 
should be snug across the hips, NEVER ACROSS 
THE WAIST. 


Two-Point Lap Belt Operation —Retractor 


(F-150—F-350 Super Cab and Bronco Rear 
Seats and E-150—E-350 Second Row Captain's 
Chairs and Second Row Bench with Retractors) 


The webbing for the lap belt extends from a retractor 
that automatically locks when the belt is worn. This 
lock prevents the belt from being pulled out further but 
allows the belt to retract and thus maintains a snug fit 
around the user for optimum safety. The lap belt 
should be snug across the hips, NEVER ACROSS 
THE WAIST. 


Center Lap Belts 


The center seat belts do not have retractors. To 
lengthen the belt, tip the tongue at a right angle to the 
belt, and pull the tongue until the ends can be joined 
over the lap. 


To fasten the belt, insert the tongue into the open end 
of the buckle until a snap is heard. To shorten the belt, 
pull on the loose end of the webbing. The lap belt 
should be snug across the hips, NEVER ACROSS 
THE WAIST. 


Rear Seat Belts 


(Super Cab, Crew Cab and Bronco E-150—E-350 
Captain's Chair, Second Row Bench Except 
12-15-Passenger) 


To fasten the rear belts, pull the belt out of the 
retractor with a steady motion and insert it into the 
buckle until a snap is heard and a latch is felt. Adjust 
the lap belt snugly across the hips, NEVER 
ACROSS THE WAIST, by allowing the slack to 
return to the retractor. 
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DESCRIPTION AND OPERATION (Continued) 


Unfastening Seat Belts 


Push the release button in the buckle and allow the 
front and rear outboard belts to retract to the fully 
stowed position. 


Seat Belt Maintenance 


Seat belt assemblies are maintenance-free; however, 
they should be periodically inspected to ensure that 
they have not become damaged and that they remain 
in proper operating condition. 


DIAGNOSIS AND TESTING 


Diagnosis Guides 


The following Diagnosis Guides provide information to 
isolate malfunctions in the seat belt warning system 
used on three-point and continuous loop seat belt 
systems. 


SEAT BELT WARNING SYSTEM 


TEST STEP RESULT . ACTION TO TAKE 


ы DURING SYSTEM CHECK — SEAT BELT BUZZER DOES NOT OPERATE (SEAT BELT LAMP OPERATING 
PROPERLY) 


CHECK CIRCUIT 


e Remove connector from thermal timer buzzer. 


TRACE circuit to driver's 
buckle switch and 
REPAIR as necessary. 


Circuit not okay 


ө Using a continuity lamp to verify vehicle ground with 
driver's tongue and buckle disengaged. 


CHECK for shorted or 
trapped wires. 


CK5316-2D 
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DIAGNOSIS AND TESTING (Continued) 


SEAT BELT WARNING SYSTEM 


© TEST STEP RESULT ACTION TO TAKE 


ы DURING SYSTEM CHECK — SEAT BELT WARNING LAMP DOES NOT GO OUT SHORTLY AFTER ENGINE 


IS STARTED (BUZZER/CHIME OPERATES PROPERLY) 


CHECK CIRCUIT __ 


e Remove connector from thermal timer buzzer/chime. 
Lamp should go out. 


Lamp goes out GO to 2.2. 


TRACE circuit from the 
thermal timer buzzer/ 
chime connector to the 
bulb. REPAIR as 
necessary. | 


Lamp does not go out 


| 22 | REPLACE THERMAL TIMER BUZZER 


e Replace thermal timer buzzer/chime with known 
good part. Lamp and buzzer/chime should operate 
properly. 


Lamp and buzzer/ 
chime operate properly 


System functional. 


Lamp and buzzer/ 
chime not operational 


RECHECK proper circuit 
input to thermal timer 
buzzer/chime. Inputs are 
ignition, ground, lamp 
and driver's buckle 
switch. Check and repair 
any crossed wires. 
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DIAGNOSIS AND TESTING (Continued) 


SEAT BELT WARNING SYSTEM 
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TEST STEP RESULT ACTION TO TAKE 
| 3.0 | DURING SYSTEM CHECK — SEAT BELT AND/OR BUZZER/CHIME DO NOT OPERATE 


| $1 | CHECK FUSE 


e Check warning lamp fuse. Fuse bad 


Fuse is good 


CHECK IGNITION FEED CIRCUIT, AND SEAT BELT 
LAMP CIRCUIT 


e Locate and remove connector tor thermal timer Seat belt lamp lights 
buzzer/chime. 
ө Turn ignition key to "RUN" position. 
ө Using a jumper wire, jump between ignition feed 
terminal circuit No. 640 red/yellow hash on F-150 — 
F-350 and Bronco, circuit No. 584 green/blue stripe 
on E-150 — E-350 and seat belt lamp circuit No. 
450 dark green/light green stripe F-150 — F-350 
and Bronco, circuit No. 670 pink on E-150 — E-350, 
seat belt lamp should light. 


Seat belt lamp does 
not light 


| $3 | CHECK BULB 


e Remove bulb and check continuity of bulb. Bulb not good 
Bulb is good 


| 3.4 | CHECK CONTINUITY OF BULB WIRE 


e Check continuity of wire from thermal timer to bulb. | Wiring okay’. 


Wiring not okay 


| 3.5 | CHECK GROUND 


€ Check for vehicle ground at bulb. Vehicle ground okay 


Vehicle ground not 
okay 


Damaged Anchor Plate Threads Functional 
Test 


Determine the type(s) of seat belt assembly(s) that 
have been replaced. Then, functionally test the new 


seat belt assembly using the appropriate procedure. 


REPLACE fuse. If fuse 
blows again CHECK for 
short circuit. 


GO to 32. 


REPLACE thermal timer 
buzzer with known good 
unit. If lamp and buzzer 

operate properly, system 
is functional. 


GO to 3.3. 


REPLACE bulb. 
GO to 3.4. 


GO to 3.5. 


REPAIR open circuit in 
wire between timer and 
bulb. 


REPLACE thermal timer 
buzzer/chime with known 
good unit. RECHECK 
system. 


REPAIR vehicle at bulb. 
TRACE circuit back to 
junction and REPAIR. 


CK5318-2C 
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DIAGNOSIS AND TESTING (Continued) 


Lap Belt Retractor Test —(Two-Point System) 


Grasp the new seat belt tongue and pull 458mm (18 
inches) of the webbing out of the retractor. Return 
approximately 50.8mm (2 inches) of webbing into the 
retractor and pull. If the retractor locks, the belt 
assembly is functioning properly. If the retractor does 
not lock, or 458mm (18 inches) of the webbing cannot 
be pulled from the retractor, rework the sheet metal 
surface in the seat belt retractor attaching area back 
to its original shape and structural integrity. 


WARNING: IF THE RETRACTOR OF A NEW SEAT 
BELT ASSEMBLY HAS BEEN BOLTED INTO A 
DAMAGED OR DISTORTED MOUNTING AREA, THE 
NEW RETRACTOR COULD BE WARPED AND MAY 
NOT FUNCTION. IF THIS IS THE CASE, REWORK 
THE SHEET METAL BACK TO ITS ORIGINAL 
SHAPE AND STRUCTURAL INTEGRITY, AND 
INSTALL ANOTHER NEW COMPLETE SEAT BELT 
ASSEMBLY. 


Continuous Loop Shoulder /Lap Belt 
Test— (System with Movable Tongue and One 
Retractor) 


1. Driver will buckle up and proceed to a safe test 
area. If the RH passenger seat belt must be 
tested, a passenger should be buckled into the 
RH seat. (The passenger belt may be tested 
utilizing a driver only, providing the driver has the 
ability to grasp the RH shoulder belt and extend it 
approximately 660.4mm (26 inches) with no 
compromise to safe driving.) This method applies 
to the 8.05 km/h (5 mph) test only. 


NOTE: The RH shoulder belt is not extended fully 
to preclude the possibility of a false feeling (full 
extension vs. lock-up). 


2. After reaching a safe area to perform sudden 
stops, the driver will attain a speed of 
approximately 8 km/h (5 mph). The driver should 
inform the passenger, if applicable, that he is 
preparing to make a severe brake application. At 
this time, both driver and rider should grasp their 
respective shoulder harness and prepare to lean 
slightly forward at the moment the brake 
application is made. 


3. The driver will make a maximum brake 
application (approximately 9.7m / sec (32 
ft/ sec)) without tire skid. (The maximum brake 
application should be on dry concrete or 
equivalent hard road surface. Never on a wet or 
gravel road.) The driver and passenger should 
lean forward slightly into the shoulder harness. At 
this instant, the belts should lock up without 
webbing payout. 


WARNING: THE DRIVER AND PASSENGER 
SHOULD BE PREPARED TO BRACE 
THEMSELVES IN THE EVENT THE SEAT BELT 
RETRACTOR DOES NOT LOCK. 


If there is a lock-up of both shoulder straps, the 
seat belt assemblies are functioning properly. 
Should either or both retractors fail to lock up at 
the 8.05 km/h (5 mph) speed, the test should be 
repeated at a constant 24.14 km/h (15 mph). 
(This test must be performed with a RH 
passenger if the RH belt is to be tested.) 


If either or both shoulder belts do not lock up at 
the 24.14 km/h (15 mph) test, the vehicle is to 
be returned for repair of the malfunctioning seat 
belts. Remove the retractor and rework the sheet 
metal in the retractor's mounting surface back to 
its original shape and structural integrity. Install 
the retractor assembly and test the seat belt 
assembly(s) as previously stated. 


WARNING: IF THE RETRACTOR OF A NEW 
SEAT BELT ASSEMBLY HAS BEEN BOLTED 
INTO A DAMAGED OR DISTORTED 
MOUNTING AREA, THE NEW RETRACTOR 
COULD BE WARPED AND MAY NOT 
FUNCTION. IF THIS IS THE CASE, REWORK 
THE SHEET METAL BACK TO ITS ORIGINAL 
SHAPE AND STRUCTURAL INTEGRITY AND 
INSTALL ANOTHER NEW COMPLETE SEAT 
BELT ASSEMBLY. 


Jammed Lap Belt Retractor — Two-Point 
Systems 
If the lap belt retractor is jammed by allowing the belt 


to retract while twisted, webbing can be freed with this 
procedure. 


1. 


Use both hands to tighten the webbing on the 
spool by pulling on the belt. 


Push the webbing into the retractor until the belt 
is completely retracted. Repeat Step 1 if 
necessary. 


Pull the belt out of the retractor as far as it will go 
and inspect the webbing for foreign material or 
twisting. Remove the foreign matter or untwist the 
belt and let the webbing retract. 


Sit in the seat, pull out the lap belt, and buckle up. 
Do this about five times to ensure the belt 
retractor operated properly. 


Webbing Cannot be Pulled from Lap Belt 
Retractor 


1. 


From the fully stowed position, attempt to pull 
webbing out of the lap belt retractor. 


If OK, withdraw lap belt webbing and buckle up 
while sitting in seat. Repeat five times to ensure 
proper operation. If not OK, replace the seat belt 
assembly. 
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DIAGNOSIS AND TESTING (Continued) 


Lap Belt Retractor Does Not Lock 


1. Withdraw a minimum of 458mm (18 inches) of 
webbing from lap belt retractor. Allow 50.8mm (2 
inches) of webbing to retract, and pull out again to 
check for lock up. Retractor must lock up after 
458mm (18 inches) of webbing has been 


withdrawn. 


If not OK, replace the seat belt assembly. If OK, 
withdraw lap belt webbing and buckle up while 
sitting in seat. Repeat five times, to ensure proper 
operation. If not OK, replace the seat belt 
assembly. 


REMOVAL AND INSTALLATION 


Seat Belt Procedure After an Accident 
All seat belt assemblies must be replaced after a 
collision, provided either: 


The seat belt was in use at the time of the 
accident, or 


The seat belt was damaged by the accident (bent 
retractor, torn webbing, etc.) or 


The seat belt attaching area(s) was damaged by 
the accident. 4 


The collision was minor and a qualified technician 
finds that the belts show no damage and continue 
to operate properly. 


Seat and Shoulder Belts 


Before installing the new seat belt assembly, the seat 
belt attaching areas must be inspected for damage 
and distortion. If the attaching points are damaged and 
distorted, the sheet metal must be reworked back to 
its original shape and structural integrity. 


Install the new seat belt(s). Then perform Functional 
Test Procedure as described in the Diagnosis and 
Testing portion of this Section. 


Seat Belts —Bronco—Front Bucket Seats 


Removal and Installation 


Use Seat Belt Bolt Bit T77L-2100-A or equivalent to 
remove or install all seat belt assembly anchor bolts. 
Upon installation, tighten the anchor bolts to 30-43 
N-m (22-32 ft-Ib). 


Remove the shoulder belt retractor trim cover. 
Remove the shoulder belt retractor anchor bolt, the 
floor anchor bolt, and the D-ring cover and 
attachrnent. Remove affected seat belt assembly from 
the vehicle. 


The buckle end of the front seat belt can be removed 
by removing the seat belt anchor bolt from the floor. 
Driver's buckle contains an electrical switch, which 
must be disconnected before removing the anchor 
bolt. ` 


Reverse the above procedure for installing the 
replacement seat belt assemblies in the vehicle as 
shown in the following illustration. Check for sealer 
around each removed floor anchor bolt hole. Add Ford 
Caulking Cord D6AZ-19560-A (ESB-M4G32-A) or 
equivalent sealer, if necessary. 
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REMOVAL AND INSTALLATION (Continued) 


BOLTS | 
386274-S100 COVER ASSEMBLY 
uror вота rao ед [oy 
(22-32 FT-LB) BOLT RETRACTOR Doe. STRAP GUIDE 
386277-S100 ASSEMBLY (22-32 FT-LB) 602B60 
30-43 N-m 98611808-9-А (1 EACH SIDE) 


(22-32 FT-LB) 


IS NOT TWISTED BETWEEN 
ANCHOR PLATE AND 


ASSURE THAT WEBBING 
RETRACTOR 


BOLT 
386273-5100 


(1 EACH SIDE) 
TIGHTEN TO 9 
30-43 N:m e 
` 


(22-32 FT-LB) Nf Ду ex 


BOLT 
386273-S100 
(1 EACH SIDE) WASHER 
30-43 N:m BUCKLE 
(22-32 FT-LB) ASSEMBLY 
9861202-3-A R2539-J 


Remove the buckle end of the front bench seat belt by 
removing the anchor bolt at the floor. The driver's side 
buckle contains an electrical connector which must be 
disconnected before removing the anchor bolt. 


Install by connecting the electrical connector (driver's 
side only) and securing with the anchor bolt. Install 
cover. 


Reverse the above procedure for installing the 


Seat Belts —Bronco—Front Bench Seat 
Removal and Installation 


Use Seat Belt Bolt Bit T77L-2 100-A or equivalent to 
remove or install all seat belt assembly anchor bolts. 
Upon installation, tighten the anchor bolt to 30-43 N-m 
(22-32 ft-Ib). 


Remove the shoulder belt retractor trim cover. 
Remove the shoulder belt retractor anchor bolt, the 
floor anchor bolt, and the D-ring cover and 
attachment. Remove affected seat belt assembly from 
the vehicle. 


replacement seat belt assemblies in the vehicle as 
shown. Check for sealer around each removed floor 
anchor bolt hole. Add Ford Caulking Cord 
D6AZ-19560-A (ESB-M4G32-A) or equivalent sealer, 
if necessary. 
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REMOVAL AND INSTALLATION (Continued) 


COVER ASSEMBLY- 
FRONT SEAT 


39862745100 SHOULDER STRAP 
(1 EACH SIDE) GUIDE-602B60 
30-43 N:m | \ (1 EACH SIDE) 

‚ U t  ——- (22-32 FT-LB) 


- Zw 


BELT 
“е. ASSEMBLY 


= Ж 
222 98611B08-9 


/ 


ASSURE THAT WEBBING 
IS NOT TWISTED BETWEEN 
ANCHOR PLATE AND 
RETRACTOR 


BOLT 
386273-S100 
(1 EACH SIDE) 
30-43 N:m 
(22-32 FT-LB) 


BELT ASSEMBLY 


15611B60 
BOLT 
386273-S100 | 
(1 EACH SIDE) É | BOLT 
30-43 N:m 386273-S100 
(22-32 FT-LB) (1 EACH SIDE) 
30-43 N:m 
NOTE: TIGHTEN ALL BOLTS 386274-5100 (22-32 FT-LB) 
TODAS NE (1 EACH SIDE) 
(22-32 FT-LB) 30-43 N-m 


(22-32 FT-LB) 


R2540-J 


Seat Belts —Bronco-Rear Seat BELT ASSEMBLY BELT ASSEMBLY 
Removal and installation 
Use Seat Belt Bolt Bit T77L-2 100-A or equivalent to 


98622B66 98613B84 


BOLT 
remove or install all seat belt assembly anchor bolts. 386277-S100 
Upon installation, tighten the anchor bolts to 30-43 NT 
N.m (22-32 ft-Ib). (22-32 FT-LB) 


On rear seat positions, remove any affected seat belt 
assemblies by removing the seat belt anchor bolts 
from the seat frame. 


BOLT-386273-S100 
WASHER BELT ASSEMBLY 30-43 N-m (22-32 FT-LB) 


387194-S 98613B84 R2124-1G 
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REMOVAL AND INSTALLATION (Continued) 


Seat Belts —F-150—F-350 Regular Cab Front The buckle end of the front seat belt and the center 

Seats. F-350 Crew Cab Front Seat seating position belts can be removed by removing the 
| seat belt anchor bolt from the floor. Driver's buckle 

Removal and Installation contains an electrical switch. Disconnect switch 

Use Seat Belt Bolt Bit, T77L-2100-A or equivalent to before removing the anchor bolt. 

remove or install all seat belt assembly anchor bolts. Reverse the above procedure for installing the 

Upon installation, tighten the anchor bolts to 30-43 replacement seat belt assemblies in the vehicle as 


N-m (22-32 ft-lb). 


shown in Fig. 4. Check for sealer around each 


On front seat outboard positions only: Remove the removed floor anchor bolt hole. Add Ford Caulking 
shoulder belt retractor trim cover. Remove the Cord D6AZ-19560-A (ESB-M4G32-A) or equivalent 
shoulder belt retractor anchor boit, the lap belt bolt, sealer, if necessary. 


and the D-ring cover and attachment. Remove 
affected seat belt assembly from the vehicle. 


Front Seat Ве! 


Installation — F-150 —F-350 


Regular Cab Shown, F-350 Crew Cab Similar 


COVER ASSEMBLY ZA 
602B60 EN 
= e (1 EACH SIDE) NN 
i Qha 2 


BOLT = BOLT 
386274-5100 386273-5100 
(1 EACH SIDE ASSEMBLY (1 EACH SIDE) 
22- - Е : 
BELT ASSEMBLY a 
611B08 
BOLT BELT 
386273-S100 ASSEMBLY 
(1 EACH SIDE) 611B08 
30-43 N:m 
(22-32 FT-LB) 
NOTE: TIGHTEN ALL 
BOLTS TO 
30-43 N:m 
(22-32 FT-LB) $ 


Woz 


7) 4) 


ASSEMBLY 
611B60 R5226-D 
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REMOVAL AND INSTALLATION (Continued) 


Seat Belts —F-150—F-350 Super Cab Front 
Seats, F-350 Crew Cab Rear Seat 


Removal and Installation 


Use Seat Belt Bolt Bit, T77L-2 100-A or equivalent to 
remove or install all seat belt assembly anchor bolts. 
Upon installation, tighten the anchor bolts to 30-43 
N-m (22-32 ft-Ib). 


On front seat outboard positions only: Lift the cover 
from the D-ring attachment and remove the rear seat 
area trim panel from over the shoulder belt retractor. 
Remove the shoulder belt retractor anchor bolt, the 
D-ring attaching bolt, and the lap belt bolt. Remove the 
affected seat belt assembly from the vehicle. 


Front Seat Belt Installation —F-Series Super Cab 
With Captain's Chair 


BOLT 386274-S100 
(1 EACH SIDE) 


30-43 N:m 
Rm FT-LB) 


| ( 
лс | L 
= 
BELT | 
ASSEMBLY 4 
611B08 | f 


| 


BOLT | 
386273-S100 
(1 EACH SIDE) 
30-43 Nem 
(22-32 FT-LB) 


BELT | 
ASSEMBLY ><A 


61202 


WASHER 
385681-S 
(1 EACH SIDE) 


The buckle end of the front seat belt can be removed 
by lifting the cover and removing the seat belt anchor 
bolt. Driver’s buckle contains an electrical switch. 
Disconnect before removing the anchor bolt. 


Rear seat and front center seating positions: Remove 
any affected seat belt assemblies by removing the 
seat belt anchor bolts from the rear floor. 


Reverse the above procedure for installing the 
replacement seat belt assemblies in the vehicle. 
Check for sealer around each removed floor anchor 
bolt hole and add Ford Caulking Cord D6AZ-19560-A 
(ESB-M4G32-A) or equivalent sealer, if necessary. 


COVER ASSEMBLY 
602B60 
(1 EACH SIDE) 


BOLT 
386273-S100 
(1 EACH SIDE) 


30-43 N:m 
(22-32 FT-LB) 


BELT 
ASSEMBLY 
611809 ` 


BOLT 
386274-S100 
(1 EACH SIDE) 
30-43 N-m 
(22-32 FT-LB) 


: TIGHTEN ALL 
BOLTS TO 
30-43 N-m 
(22-32 FT-LB) 


R5128-D 
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REMOVAL AND INSTALLATION (Continued) 


Rear Seat Belt Installation —F-Series Super Cab 


BELT BOLT BOLT 


BOLT 
386273-S100 WASHER 
ASSEMBLY i ш 30-43 N:m Z 386273-5100 385681-S BOLT 


TIGHTEN TO (1 REQ'D) 386274-5100 


30-43 N:m TIGHTEN TO 
(22-32 FT-LB) 


(1 REQ'D) 


BELT ASSEMBLY er 
1860044 MAIN VIEW 


R3802-D 


Seat Belts —E- 150 —E-350 Front and Rear Fourth Seat and Seat /Bed—Remove any affected 
Seats. F-350 Crew Cab Rear Seat seat belt assemblies by removing the seat belt 
; attaching bolts from the rear floor. 


пешоуа! апа instalation Note location of steel and rubber washers so they can 


Use Seat Belt Bolt Bit T77L-2100-A or equivalent to be correctly replaced. 


remove or install all seat belt assembly anchor bolts. 


Upon installation, tighten the anchor bolts to 30-43 Reverse the above procedure for installing the 
N-m (22-32 ft-Ib). replacement seat belt assemblies in the vehicle. 


Check for sealer around each removed floor anchor 
Remove any affected seat belt assemblies by bolt hole. Add Ford Caulking Cord О6А2-19560-А 


removing the seat belt anchor bolts from under or on ESB-M4G32-A) or eauivalent sealer. if necessarv. 
the outboard side of the seat. NOTE: Remove the seat ) or equivalent sealer, if necessary 


assembly for access to the LH seat belt outboard 
attaching bolt. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Seat Belt 
Installation — E-150 — E-350 — Captain's Chair 


v 


FRONT OF VEHICLE 


BOLT 
386274-S100 
30-43 N-m 
(22-32 FT-LB) 


TYPICAL I/B INSTALLATION 
(BUCKET SHOWN) 
VIEW B 


BOLT 
386273-S100 
30-43 N:m 
(22-32 FT-LB) 


: TYPICAL O/B INSTALLATION 
VIEW C | (BUCKET SHOWN) 
SECOND ROW - CAPTAIN CHAIRS m _ МЕМ С 


R2059-J 


CAPTAIN'S CHAIRS SHOWN 
BUCKET SEATS SIMILAR 


BOLT-386273-S100 
TIGHTEN TO 30-43 М-т 


30-43 N:m (22-32 FT-LB) 


BOLT 

386392-S100 
TIGHTEN TO 
(22-32 FT-LB) 


4 DRIVER SEAT 


PLUG 
611B32 


BOLT-386274-S100 
TIGHTEN TO 30-43 N:m 
(22-32 FT-LB) 


PASSENGER SEAT SHIELD i 


611C40 
BOLT 


386274-S100 55927-S2 


BOLT-386273-S100 
TIGHTEN TO 
30-43 М-т 
(22-32 FT-LB) 


BELT 


ASSEMBLY 
611A72 


VS \ 


à 386392-S100 
СКА 
TN 


BOLT-386273-S100 
TIGHTÉN TO 30-43 N:m 


SCREWS 
56902-S 


BELT 
ASSEMBLY 


BOLT 
386392-S100 | 


| 


VIEW B 
(CUTAWAY) 


BOLT-386392-S100 
1 ТІСНТЕМ ТО 30-43 М-т 
(22-32 FT-LB) 


BELT 
ASSEMBLY 


VIEW C 
(CUTAWAY) 


R5230-D 


< лечо S,uleydey 


09-3 — 091-3 — иоцеејѕи eg }еәѕ 1u014 


(рәпицио9) NOLLV T1V.LSNI АМУ 1VAOW3H 


vL-Oc-LO 


S)eg Jepjnoug pue }ees 


vL-0c-LO 


BELT REAR SEAT 
BOLT-386274-S100 ey 
ASSEMBLY BELT ASSEMBLY 
TIGHTEN TO Tm 613B84 


613B84 DM BELT — 
| зү ASSEMBLY BOLT 
| 611866 386274-5100 
Y TIGHTEN TO 
jj! : 30-43 N-m | 
че: | (22-32 FT-LB) | 
— 5-5,4 4 |. 


BOLT 
386274-S100 Ç f 
TIGHTEN TO WASHER аа ы со ыы 
30-43 N-m 387194-S WASHER WASHER 30-43 N: 
(22-32 FT-LB) 382580-S100 387194-S 32 FTL 
: (22-32 FT-LB) 
WASHER FOURTH SEAT SHOWN 
382580-S100 FIFTH SEAT SIMILIAR 


BELT 
ASSEMBLY-613B84 


VIEW D VIEW D 


` Uy BOLT 
“ә A Z % 386273-5100 
FN ` (2; 2М0 5ЕАТ 
Uer W 2 e view ^ 30-43 N:m 

(Ге; (22-32 FT-LB) 


THREE SEATING POSITIONS 2ND ROW ALL EXCEPT 12 AND 15 
PASSENGER SHOWN - 12 AND 15 SIMILIAR 


BOLT 
386274-S100 
30-43 N:m (22-32 FT-LB) 


BOLT 
386274-S100 
30-43 N-m (22-32 FT-LB 


SEAT 
ASSEMBLY 


WASHER 


386274-S100 
30-43 N-m (22-32 FT-LB) 


BELT 
ASSEMBLY 


BELT 
ASSEMBLY 
613B84 


WASHER 
387194-S 


WASHER 
387194-S 


= 382254-S2 
22. TIGHTEN ТО 
12-20 FT-LB 


382580-5100 
VIEW IN CIRCLE F 


ASSEMBLY 
613B84 


P ti 
VIEW D VIEW IN CIRCLE E VIEW IN CIRCLE G VIEW IN CIRCLE H 
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09-3 — 0691-3 — uonejejsuj 


Weg 1e9s MOY шулы рие uno y ‘puy L *'puooes 


(penuguo») NOILV T1V.LSNI ANY IWAOWSY 


91-02-10 
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REMOVAL AND INSTALLATION (Continued) 


Child Seat Locking Clip 
Installation 


The locking clip must be used to secure a child seat 
when your vehicle has a shoulder and lap belt with a 
sliding tongue. The locking clip is not needed if the seat 
belt has only a lap belt. If you do not use a locking clip, 
injuries could result from the child seat tipping over 
during normal braking or turning. 


1. Thread the belt webbing through the child seat 
according to the child seat manufacturer's 
instructions. 


2. Buckle the seat belt. Pull on shoulder portion of 
the belt to make the lap portion fit snugly. 


CHILD SEAT 


A LOCKING 
CLIP MUST BE 
USED TO KEEP 

CHILD SEAT 
FROM TIPPING 

OVER. SEE 
OWNER GUIDE 


LOCKING 
CLIP 


(2 Os 


ILLUSTRATION "D" 


INSERT BOTH LAYERS 
OF WEBBING INTO 
OTHER SLOT OF 
LOCKING CLIP 


LAP BELT 


PULL ON 
SHOULDER 
BELT 


LOCKING 
CLIP 


SLIDING 
TONGUE 


TIGHTEN LAP BELT 
BY PULLING ON 
SHOULDER BELT 


ILLUSTRATION “С” 


Slide either corner of locking clip slot closest to 
the tongue, over both layers of webbing as shown 
in Illustration “A”. 


Pinch both opposite edges of webbing together 
and insert them into locking clip slot as shown in 
Illustration “В”. 


Tighten the lap belt by pulling on the shoulder belt 
as shown in illustration “С”. 


Insert both layers of webbing into the other slot of 
the locking clip in the same manner as step 4. 
See illustration “D”. 


Forcibly tilt the child seat from side to side and 
also tug it forward to see if it is held securely in 
place. If excessive movement occurs, repeat 
steps 3 through 7 or properly install the child seat 
in a different seating position in the vehicle. 


SHOULDER 
LOCKING 
CLIP 


SLIDING 
TONGUE 


END RELEASE BUCKLE SHOWN 
OTHER BUCKLES SIMILAR 


ILLUSTRATION “A” _ 


LOCKING 
CLIP 


PINCH BOTH OPPOSITE 
EDGES OF WEBBING 
TOGETHER AND INSERT 
INTO LOCKING CLIP SLOT 


ILLUSTRATION "B" 


LOCKING CLIP 


VIEW OF FINAL 
INSTALLATION 


R6481-B | 
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REMOVAL AND INSTALLATION (Continued) 


Seat Belt Bolt without Damaged Anchor Plate 
Threads 


Removal and Installation 


1. Remove the damaged bolt for the anchor 
reinforcement and discard. 


Seat and Shoulder Harness Belt Bolt with 
Damaged Anchor Plate Threads 


Removal and Installation 


Install a new bolt with the same part number as 
indicated in the Part Replacement chart in the 
Specifications portion of this Section. Tighten to 
30-43 N-m (22-32 ft-lb). 


Install the attachment parts in the sequence 
shown. Refer to applicable illustration. Tighten 
the replacement bolt to 30-43 N-m (22-32 ft-lb). 
Original parts are to be replaced with the repair 


parts indicated in the seat belt parts replacement 
guides. Refer to the Parts Replacement Chart in 
the Specifications portion of this Section. Unless 
specified in the guides, use original parts. 


Remove the broken or stripped bolt and discard. 


Drill out the internal threads in the seat belt 
anchor plate with a 27 /64-inch drill. 


Re-thread the anchor plate with a 1/2-13 tap . When repairing a multiple belt and attachment, 
(seat belt). install nut 382599-S 100 to the bolt in the tunnel 
Blow out the chips. area from the underside of the floorpan. Tighten 
to 30-43 N-m (22-32 ft-lb). 


CLEANING PROCEDURE 


Clean the belt webbing with any mild soap solution 
recommended for cleaning upholstery or carpets; 
following the instructions provided with the soap. 


CAUTION: Do not bleach or re-dye the webbing. 
Bleaching or dyeing the webbing can reduce both 
belt effectiveness and occupant safety. 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


CR2388-1C 
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SPECIFICATIONS 


PARTS REPLACEMENT CHART — SEAT AND SHOULDER BELT WITH DAMAGED WELD NUT ANCHOR PLATE THREADS 


| Original Parts — Seat Belt Replacement Parts — Seat Beit 


Part Name Part No. (DCode Part Name 
Letter 


Bolt — 7/16-20 x 1.38 Pan Head Tapping 383531-S36 Bolt — 1/2-13 x 1.38 Pan Locking 


| Bolt — 7/16-20 x 1.75 Pan Head Tapping 383753-S36 Y Bolt — 1/2-13 x 1.75 Pan Locking 

(.50 Shoulder) (.50 Shoulder) 
Washer — .463/.443 1.0. Plate 382552-S100 Washer — 1/2 Flat 

| (1.80 Dia. .190 Thick) (1.30 Dia. .190 Thick) 


| Washer — 1/2 Serrated (.18 Thick) 382533-5100 
Bolt — 7/16-20 x .88 Pan Head Tapping 383437-S36 
Bolt — 1/2-13 x 2.25 Pan Locking 


| Bolt — 7/16-20 x 1.75 Pan Shoulder Tapping | 383754-S36 
| (75 Shoulder) (.88 Shoulder) 


Bolt — 7/16-20 x 1.38 Pan Shoulder Tapping | 385709-5 T Bolt — 1/2-13 x 1.38 Pan Head 
(.50 Shoulder) Shoulder Locking 


Part No. 


386273-S100 
386274-S100 


1А 


© 
š 


382629-51 | 


382583-S1 
386272-S1 
386276-S100 


Washer — 1/2 Flat (.25 Thick) 
Bolt — 1/2 x 13 Pan Locking 


EET 
% 


IL 


= 


386277-S100 


382580-S100 Washer — 7/16 етә 


386392-5100 IG Bolt — Pan Head Tapping 383754-S36 
| (7/16-20 х 2.15) 


(.88 Shoulder) 
384966-5100 | V | Bolt— 7/⁄16-20 x 1.75 Pan Head Tapping | | 


(D Identification letter on top of bolt head or face of spacer. 


NOTE: Bolt Torque Must be Maintained at 30-43 Nem (22-32 ft-lbs) CR3104-2B 


Bolt — 1/2-13 x 2.25 Pan Locking 


FRAME AND 


MOUNTING 


Е-150--ЕЗ50, F-150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


INSPECTION 


Frame Inspection 


Frame misalignment is the result of damaged frame 
components. 


Diagonal or X Frame Checking Method 

Frame alignment can be checked without removing the 
body from the frame by using the diagonal or X 
checking method. 
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02 
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Before checking frame alignment, inspect all frame 
members for damage, cracks, twists, or bends. Check 
all welded connections for cracks. Inspect all rivets, 
bolts, and body support brackets for looseness. Make 
all necessary repairs or replacements. 


This method should be used to identify misalignment 
prior to any attempt to straighten a frame. 


1. Place the vehicle on a clean level floor and set the 
parking brake. 


02-01-2 


02-01-2 


INSPECTION (Continued) 


2. Select at least four points along one frame side 
member and transfer these points to the floor with 
a plumb bob. If desired, paper can be taped on 
the floor along both sides of the vehicle below the 
frame. Mark the points on the floor as accurately 
as possible. 


3. Locate the corresponding points along the 
opposite frame side member and transfer these 
points to the floor in the same manner. 


4. Move the vehicle away from the marks on the 
floor, and measure diagonally between all points 
on the floor. Both measurements should be equal 
within 6.35mm (1/4 inch). 


5. Measure between corresponding points paralle! 
to the frame side members. These measurements 
should be within 3.18mm (1/8 inch) of each 
other. 


The squareness of the frame side member web to the 
floor at the spring hangers and at the steering gear 
mounting location should be within 1.59mm (1/16 
inch). The squareness of the frame side member web 
to the floor at all other points should be within 3.18mm 
(1/8 inch). The web and flange should be square at all 
other points within 3. 18mm (1/8 inch). 


Any point on one side member should be within 

3. 18mm (1/8 inch) ahead, behind, above, or below 
the corresponding point on the opposite side member. 
The frame side member should not be bowed more 
than 3. 18mm (1/8 inch) for each 2540mm (100 
inches) of frame length. The overall width of the frame 
should not vary more than 3. 18mm (1/8 inch). 


NOTE: An alternate method of checking frame 
alignment is to use a frame gauge. 


REPAIR OPERATIONS 


Frame Repair 
Drilling Precautions 


Do not drill holes in the frame flanges, since this 
tends to reduce the frame strength. 


If a hole must be drilled in the frame, insure that it 
meets all the following requirements: 


The hole is located in the upper half of the frame. 


The edge of the drilled hole and the edge of the 
nearest hole are at least 25mm (1 inch) apart. 


The edge of the drilled hole is at least 25mm ( 1 


inch) from the edge of the flange. 


The drilled hole is not adjacent to any other 
existing frame brackets or components. 


Welding Precautions 


CAUTION: Disconnect the negative battery 
ground cable before using any electric welding 
equipment. 


All frame welding must be done with electric welding 
equipment, and the heat should be kept in a small area 
to prevent change in hardness of the metal. Do not 
use gas welding equipment. A double 
reinforcement must be added to frames where 
heat or weld is applied to the area to be repaired. 
The welds are to run lengthwise along the 
reinforcement when a reinforcement is to be 
welded to a side member. 


Frame Straightening 


Frame misalignment can be corrected by straightening 
the out-of-line parts or by replacing the 
crossmembers, braces, or brackets if they are badly 
damaged. 


Straightening should be attempted on frames that fail 
to meet specifications of the diagonal checking 
method or where damage is visually apparent. 


However, to prevent internal stresses in the metal, 
frame straightening should be limited to parts which 
are not severely bent. If heat is needed to 
straighten a frame member, keep the 
temperature below 649°C (1200°F) (a dull red 
glow). Excessive heat may weaken the metal in 
the frame members and cause permanent 
damage. 


Frame Reinforcing 


After a bent frame member has been straightened, 
inspect the member closely for cracks. If any cracks 
show, the frame member should be reinforced or 
replaced. 


Reinforcements should be made from angle or flat 
stock of the same material and thickness as the frame 
member being reinforced, and should extend a 
minimum of 152.40mm (6 inches) to either side of the 
crack. Ideally, the reinforcement should be cut from 
the corresponding area of a similar frame. 


Weld Attachment 


The following procedure must be adhered to if it is 
deemed necessary to weld reinforcements to the 
frame and to ensure quality repair. 


The crack should be prepared before welding the 
reinforcement to the cracked frame member by wire 
brushing the area around the crack to remove the 
paint, grease, mud, etc. to completely expose the 
crack and assure good weld adhesion. To stop the 
crack from spreading, drill a 6.35mm (1 / 4-inch) hole 
at a point 12mm (0.50 inch) beyond the root of the 
crack. Grind out the full length of the crack to the hole 
to form a V-shaped slot with the base of the “V” 
contacting the reinforcement. The base of the “V” 
should have at least 1.52mm (.06 inch) opening to 
insure weld penetration to the reinforcement when 
welding the crack. Drill clearance holes in the 
reinforcements, to clear rivet heads and bolt heads or 
nuts where necessary. 


02-01-3 Frame 02-01-3 


REPAIR OPERATIONS (Continued) 


In the event that repair is required to more than one 
frame surface (i.e., a flange crack which extends into 
the web) two pieces of flat stock (one for each 
surface) should be utilized and welded together where 
they join. The web reinforcement should be a minimum 
76.20mm (3.0 inch) high and have 63.50mm (2.5 inch) 
radius at each of the two corners. 


Completely clean the frame surface under and around 
the reinforcements. Clamp the reinforcements 
securely to the frame prior to welding. Weld the 
reinforcement all around after welding the crack “У” 
to the reinforcement. The flange edge weld should be 
ground smooth after all pit holes have been filled by 
the weld. 


GRIND EDGE 
AFTER 
WELDING 


WELD CRACK TO 
REINFORCEMENT- 
THIS SIDE 


VIEW A 


RADIUS 
CORNERS 


FRAME 


WELD ALL SIDES OF 
REINFORCEMENTS 


w A 


N5912-1A 


If a damaged, bolted on frame bracket is to be 
replaced, the new bolts, washers, and nuts should be 
of the same specifications and bolt torques as the 
original parts. 


In cases where it is necessary to remove rivets, 
replace them with Property Class 9.8 metric (Grade 8) 
nuts, bolts and washers of the next larger size (i.e., for 
3/8 diameter rivets use 7 / 16-inch bolts, for 7 / 16 
diameter rivets use 1/2-inch bolts). This requires line 
drilling of the holes to the same diameter as the new 
bolt (i.e., either 0.437 diameter or 0.500 diameter). 


Frame Member Replacement 


If a damaged frame member is to be replaced, new 
bolts, Property Class 9.8 metric (Grade 8) fasteners, 
and rivets required for replacement of parts should be 
of the same specifications as the original bolts or 
rivets. In cases where it is necessary to substitute a 
bolt for a rivet, use the next larger size bolt. 


Frame Extension 


For the recommended installation of frame extensions 
for mounting optional longitudinal spacers, refer to the 
1990 Ford Truck Body Builders Layout Book. 


Frame Side Rail to Rear Shock Bracket Repair 


Cracks may develop in the frame side rail at the rear 
gas shock bracket rivets if the vehicle is used for 
continuous off-road service. If it is determined that a 
repair must be made, a frame reinforcement kit 
(FOTA-5L005-BA) is available for this type of repair. 


1. Position the vehicle on supports. Remove rear 
wheels and inspect rear shock bracket areas for 
cracks and/or damage. 


Disconnect shock absorber from upper and lower 
mounting points. Locate the crack and clean the 
surface. A crack which has traveled past the 
midpoint of the siderail bend radius should not be 
repaired; a new frame assembly is required. 
Refer to Frame Member Replacement in this 
section. If the crack has not traveled past the 
midpoint of the siderail bend radius, the frame can 
be repaired. Use the following procedure for 
frame siderail repair. 


Remove any fuel and brake lines in the damaged 
area. 


Remove three rivets attaching shock absorber 
bracket to side rail. Use the following procedure 
to remove rivets. 


Drill 1/8 inch hole thru rivet. 


Drill same hole with 11/32 inch drill thru 
shank. 


a. 
b. 


с. Useair-chisel to remove head. 
d. 


Clean affected area with a wire brush. 


Drive out rivet with punch. 


To repair, drill a 3/ 16 inch hole at the crack 
termination into the siderail. 


Grind out a groove, top and bottom, one quarter 
of metal thickness deep along the crack. 


Qo 


Run a continuous weld along groove. Weld 
direction is away from hole. Weld both sides and 
fill crack termination hole. 


Grind all weld deposits flush with siderail metal. 


10. Place the reinforcement plate over the outside of 


the siderail. 


. Drilling from the inside out, use the shock bracket 
holes in the frame rail as a guide and line drill thru 
the rail and plate with 12mm drill bit. Drill the 
shock absorber bracket mounting holes to 12mm. 


12. Install the shock bracket using 12mm fasteners 
and nuts. Place bolt head to outside, nut to inside 


of frame rail. Tighten to 120 N-m (88.5 ft-Ibs). 


Weld plate to rail. 


NOTE: Refer to the instruction sheet in the frame 
reinforcement kit for proper weld locations. 


Paint repaired area after cooling. Reinstall the 
shock absorber. Install the wheel and remove 
vehicle from supports. 


13. 


14. 


02-01-4 Frame 


REPAIR OPERATIONS (Continued) 


Steering Gear Frame Liner Repair —F-350 


Cracks may appear in the frame at the rail near the 
steering gear or steering gear bolt heads, or in the 
steering gear frame liner. 


GEAR LINER TO FRAME RIVET REPAIR 


STEERING 
GEAR 


PITMAN 


ARM N9221-A 


STEERING 


GEAR SPACER 


02-01-4 


The following areas of the frame should be checked 
before performing a steering gear frame liner repair; 
the frame rail near the steering gear top and bottom 
flanges, and the frame rail at the steering gear bolt 
heads. If there are cracks in these areas of the frame, 
the frame, must be replaced. Inspect the mounting 
surface of the steering gear for signs of motion, loose 
rivets or cracks. Removal of the steering gear may be 
necessary to check for cracks in the frame liner. If the 
frame liner is cracked or has loose rivets, repair the 
liner by using Frame Repair Kit E6TZ-5K 130-A. If 
necessary a steering gear liner to frame, rivet repair 
can be made by using the following procedures: 


Rivet Removal and Replacement 
1. Drilla 1/8inch hole through rivet. 


2. Redrill the hole through the shank of the rivet with 
an 11/32 inch drill. 

3. Useanair chisel to remove rivet head. 

4. Drive out rivet with a punch or other suitable tool. 


TOP FLANGE 
WELD 


a» 
FRONT OF 
VEHICLE 
REMOVE THIS RIVET 
NUMBER ONE (V RIVET) ' 
CROSSMEMBER ' 
SECTION A N9222-A 


Line drill one 7 / 16 inch hole marked ‘‘V’’ to 9/ 16 
inch diameter. 


Install one 9 / 16 inch bolt in the direction shown in 
the following illustration. 


02-01-5 Frame 02-01-5 


REPAIR OPERATIONS (Continued) 


BOLT — INSTALL 
AS SHOWN 


19-31mm 
(3/4-1-1/4 INCH) 


TACK WELD NUT 
TO BOLT ` 


BOLT FLAT 
TO REAR 


SECTION A N9223-A 


REMOVAL AND INSTALLATION 
7. Position bolt head on top (next to crossmember) 
with hex head flat to the rear to provide best 


clamping. Frame and Crossmembers 

8. Install one 9/ 16 inch washer nut side only and F-150 —F-350, F-Super Duty Regular Cab, 
one 9/ 16 inch nut. Tighten to 190 N-m (140 ft-Ib). E-150 — E-350 and Bronco | 
NOTE: Tack weld the nut to the bolt as shown in The crossmembers for Ғ-150--Ғ-350, F-Super Duty 
the above illustration. Regular Cab, Е-150—Е-350 and Bronco Vehicles аге 


shown in the following illustrations. 


02-01-6 Frame 02-01-6 


REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation —F-150 —F-350, 
F-Super Duty Chassis Cab and Bronco 


NO. 3 CROSSMEMBER 
5028 


NO. 4 CROSSMEMBER 
5030 


F-350 CHASSIS CAB 
F-SUPER DUTY CHASSIS CAB 


NUT 
N620483 
65-88 N-m 
(48-65 FT-LB) 
NO. 4 

RIVET CROSSMEMBER 
REINFORCEMENT 


NO. 4 
CROSSMEMBER № 
5030 
Z 


NUT 
N620483 EN \ 
70-100 М-т 
(52-74 FT-LB) CROSSMEMBER = 
5C128 >Z 
F-150 (4x2) : 


F-150 REG. CAB (4x4 W/STAB. BAR) 


RIVET 
RIVET N647096 CROSSMEMBER T 
N800937 
58-77 N:m 
(43-57 FT-LB) 


NO. 4 
CROSSMEMBER N \ 
5030 


NO. 3 
CROSSMEMBER 
GUSSET 
5098 (LH) 
5097 (RH) 


N802114 


F-150-250-350 AND BRONCO 
VIEW Y 


N8405-A 


02-01-7 


REMOVAL AND INSTALLATION (Continued) 


Transmission Crossmember 
Installation — E-150 — E-350 


NUT 

379696 
75-101 Nem 
(55-75 FT-LB) 


NUT 
379696 

75-101 N-m 
(55-75 FT-LB) 


VIEW FOR 
C6 AND AOD 
AUTOMATIC TRANSMISSION 


F-Super Duty Commercial Stripped Chassis and 
Motor Home Chassis 


The frame and crossmembers for F-Super Duty 
Stripped Chassis Vehicles are shown in the following 
illustrations. 


02-01-7 


VIEW FOR 
E40D AUTOMATIC 
TRANSMISSION 


NUT-379696 
75-101 N:m 
(55-75 FT-LB) 


N8406-A 


NOTE: F-Super Duty Commercial Stripped Chassis 
and Motor Home Chassis crossmember numbering 
differs from F-150—F-350 crossmember numbering. 
When replacing crossmembers on these vehicles, 
make sure that you specify the correct crossmember 
location. For crossmember part numbers, refer to the 
1990 Light Truck Master Parts and Accessories 
Catalog. 


02-01-8 


Frame 


02-01-8 


REMOVAL AND INSTALLATION (Continued) 


Frame and Crossmember Installation — F-Super 
Duty Commercial Stripped Chassis (158 inch) 


NO. 3 CROSSMEMBER 


5028 


NO. 2 CROSSMEMBER 
|. . 5026 


NO. 1 CROSSMEMBER 
SEE BUMPER REMOVAL 


NO. 6 CROSSMEMBER 


REINFORCEMENT 
5K140 


BOLT 
N601414 


FOR CROSSMEMBERS 6 AND 7 
(CROSSMEMBER 7 MOUNTED 
IN OPPOSITE DIRECTION) 
VIEW U 


NO. 4 CROSSMEMBER 
5030 


| SUPPORT 


5030 


NO. 4 CROSSMEMBER 
50 


LES 
x 


RIGHT FRAME 
RAIL-5015 


BOLT 
NO. 7 CROSSMEMBER 
N601414 5015 5035 


WASHER 
N630089 


REINFORCEMENT 
5K140 


WASHER 
N30089 


VIEW V 


BOLT 
N801332 
60-95 N:m 
(45-70 FT-LB) 
BOLT 
N802115 


WASHER 


ENGINE N690089 


MOUNT 
SPACER 
6B020 


М МОТ-М620469 
60-95 N:m 
(45-70 FT-LB) 


NO. 6 CROSSMEMBER 
NO. 5 CROSSMEMBER 


5035 


< sss 


44 


' NO. 7 CROSSMEMBER 
5035 


LEFT FRAME 
RAIL-5016 


NO. 4 CROSSMEMBER 
5030 
RIVET 


| N647098 5015 


NO. 2 CROSSMEMBER 


BOLT 
N601798 


WASHER 
N630089 


WASHER 
N630089 


N5332-B 


NO. 3 CROSSMEMBER NO. 4 CROSSMEMBER NO. 4 CROSSMEMBER NO. 6 CROSSMEMBER (REAR) 
5028 5030 5030 5035 


(208° ONLY) 


NO. 2 CROSSMEMBER 
5026 


NO. 1 GUSSET = | 
CROSSMEMBER 5097-B (RH) x СА ГА ср REINFORCEMENT 
| 5К140 
GUSSET 
5097-A (LH) 


-7 
" 


-77 
2 


a шот | NO. 5 CROSSMEMBER 
5035 


FRAME RAIL 
5015 


LEFT FRAME 
RAIL-5016 


NUT REINFORCEMENT REINFORCEMENT NO. 6 NO. 1 


80-120 N-m 5K140 5K140 CROSSMEMBER CROSSMEMBER 
jue s (REAR) 


(59-89 FT-LB) 


WASHER 
N630089 


BOLT 
N601414 
E 80-120 N-m 
NO. 6 (9. N601414 (59-89 FT-LB) 


CROSSMEMBER - 
(REAR) BOLT NO. 2 CROSSMEMBER 
5035 N601798 


NO. 4 CROSSMEMBER 
5030 ж GUSSET 
| i 5097 


REARMOST УУТ NO. 3 
SET OF HOLES < CROSSMEMBER 


NUT 2 ои, di A NUT 
60-90 N-m 80-120 N:m 
N647098 (44-66 FT-LB) | (59-89 FT-LB) 


N5692-2A 
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02-02-1 Body Mounting 02-02-1 
SECTION 02-02 Body Mounting 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION (Cont'd.) 

Checking Body For Misalignment........................... 02-02-1 Body Mounts — F-150 —F-350 — Regular Cab, 
DISASSEMBLY AND ASSEMBLY Super Cab, and Super Duty Chassis 

Body Моипів--АІ!І.................................................. 02-02-9 GOD PEE 02-02-1 
REMOVAL AND INSTALLATION Bronco Моипів--Вгопсо....................................... 02-02-3 

Body Mounts — E-150 — E-350 and Club VEHICLE APPLICATION .............................................02-02-1 

Мадоин ьалаа наос NS NEU iya 02-02-5 


VEHICLE APPLICATION 


E-150—E-350 and Club Wagon, F-150—F-350, F-Super 
Duty Chassis Cab and Bronco 


ADJUSTMENTS 


Checking Body For Misalignment 


NOTE: Refer to the 1991 Body Builders Book for 
dimensional data when performing repair operations 
on the body cab or frame. 


To align or square up a body, take two opposite 
diagonal measurements between pillars. Use a 
measuring tram for these measurements. Take the 
measurements between reference points such as 
crease lines or weld joints which are diagonally 
opposite each other on the two pillars being 
measured. Since all measurements should be made 
from the bare metal, remove all interior trim from the 
checking points. 


REMOVAL AND INSTALLATION 


Body Mounts —F-150—F-350—Regular Cab, 
Super Cab, and Super Duty Chassis Cab 


The body mounts for F-150—F-350—regular and 
super cab are shown in the following illustrations. 


In some cases, it is difficult to obtain proper body 
alignment when repairing a body that is damaged on 
both sides. In these cases, horizontal and vertical 
measurements can be taken from a body of the same 
body style. Once these basic dimensions are taken 
and established on the damaged body, alignment can 
be made by diagonal measurements taken from points 
on the two pillars. 


Do not attempt to correct any serious misalignment 
with one jacking operation. This is particularly true if 
other sections of the body also require aligning. Align 
each section proportionately until the proper 
dimensions are obtained. 


Door openings are checked in the same manner as the 
body. Horizontal, vertical, and diagonal checking 
points are established on all four sides of the door 
opening that is being measured. 


NOTE: NO LUBRICANTS OF ANY KIND ARE TO BE USED 2 
DURING THE BODY MOUNT INSTALLATION. 
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SPACER 
N800788-S2 


WASHER 
N801201-S2 


SPLIT SHIM 
1000145 


NUT 
N621946-S2 
TIGHTEN TO 
48-67 N-m 
(35-50 FT-LB) WASHER 


385127-S2 


SHIM 


387676-S 
BOLT 


UPPER N605801-S2 


ABSORBER 
1000192 


BRACKET 
5A041 


LOWER 
ABSORBER 
2500155 


ALTERNATE 
OF RIVET 
BOLT 
N800442-S2 


TIGHTEN TO NUT 
AOZ NN N620482-S2 


: TIGHTEN TO 
(45-75 FT-LB) E NUR 
(27-37 FT-LB) 


BOLT 
389838-S100 
TIGHTEN TO 
68-95 N-m 
(50-70 FT-LB) 


UPPER ABSORBER 
ASSEMBLY 
1000192 
BRACKET 
5078-(LH) 
5077-(RH) 


LOWER ABSORBER 
ASSEMBLY 
1000155 


FLARED AT 
ASSEMBLY 


LOWER RETAINER 
389672 


RIVET (F150) 
N647096-S 
(REG. CAB) 
OR 
N647097-S 
(SUPER CAB) 


VIEW W 


gA N Ó 
a p 7 С ОУ жж, 
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я VIEW W 


UPPER 
ABSORBER 
1000192 


SHIM AS REQUIRED 
TO ACHIEVE NOMINAL 
STACK HEIGHT 


. 32.3mm 


LOWER 
ABSORBER 
1000193 


BRACKET 
5A041 


WASHER 
N801201-S2 


RETAINER 
389672 


BOLT 

387 165-S 100 
TIGHTEN TO 
68-95 Nem 
(50-70 FT-LB) 


UPPER 
ABSORBER 
ASSEMBLY 
1000192 


LOWER 
ABSORBER 


ASSEMBLY 
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02-02-3 Body Mounting 02-02-3 
n t sy sss 
REMOVAL AND INSTALLATION (Continued) 


Body Mounts — F-150 — F-350, Styleside Box to 
Frame 


ISOLATOR 
5C036 


LONG PICK-UP BOX ONLY 
VIEW V 


BOLT 
N803023 


N803022 


„ые 
— 
= 


NUT NUT 

N620483 N620483 
ISOLATOR қ 54-95 М-т 54-95 М-т 
5С036 (40-70 FT-LB) (40-70 FT-LB) 


VIEW X VIEW Y 


Bronco Mounts — Bronco 


The body mounts for Bronco are shown in the following 
illustration. 


te. UE 
FRONT OF VEHICLE UE 


VIEW 2 


BOLT 
389838-S100 
68-95 N:m 
(50-70 FT-LB) 


BOLT 
387165-S 100 
68-95 N:m 
(50-70 FT-LB) 


WASHER 
385127-S2 


ABSORBER 
1000155 


| ABSORBER 
1000155 


FLARE AT ASSEMBLY 


NUT NUT-389671-S2 


389671-S2 
VIEW V VIEW W 


WASHER 
385127-S2 


RIVET 
65068-S 


NO LUBRICANTS OF ANY KIND ARE TO BE USED 


FOR BODY MOUNT INSTALLATION 


BOLT 
389838-S100 
68-95 Ne-m 
(50-70 FT-LB) 


BOLT 
N605801-S2 
TIGHTEN TO 

37-57 N-m 
(27-37 FT-LB) 


RIVET 
N674096-S 


ABSORBER 
1000192 


BRACKET 
5084 


ABSORBER 


OF RIVET 


FLARE AT ASSEMBLY N620482-S2 
NUT-389671-S2 


VIEW X 


BOLT 
389838-5100 
68-95 N:m 
(50-70 FT-LB) 


WÁSHER 


C 385127-S2 


FLARE AT ASSEMBLY 


VIEW Y 


ABSORBER 
1000192 


BRACKET 
5077-RH 
5078-LH 


ABSORBER 


NUT-389672-S2 


| f 
38.9mm 


(1.53 INCH) 


SHIM AS REQUIRED 
NOMINAL STACK 
HEIGHT 


VIEW U 


NUT-N621946-S2 
48-68 Nem 
(35-50 FT-LB) 


SPACER 
N800788-S2 


> 


WASHER 
N801201-S2 E 


ABSORBER 
1000192 


ABSORBER 
2500155 
N800442-S2 
TIGHTEN TO 
61-102 N:m 
(45-75 FT-LB) 


N4777-H 


0o23uoJg — sjunow Apog 


(рәпициод) NOLLV TTV.LSNI ОМУ TVAOW3H 


v-c0-cO 


биципои Apog 


ӯ-с0-с0 


02-02-5 Body Mounting 02-02-5 
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REMOVAL AND INSTALLATION (Continued) 


Body Mounts —E-150 —E-350 and Club Wagon 
Removal and Installation 


The E-150—E-350 body mounts are shown in the 
following illustrations. 


02-02-6 Body Mounting 02-02-6 
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REMOVAL AND INSTALLATION (Continued) 


Body Mounts — Vans and Club Wagons 


REAR END 


BUMPER 


<р” 5В097 


‘FOR E-350 VAN ONLY 
VIEW W 


BOLT-387165-S100 
41-67 N:m (30-50 FT-LB) 


WASHER 
388235-S2 


C 


SHIMS 


BOLT 6200145 


387165-S100 
41-67 N-m (30-50 FT-LB) 


RETAINER 
(E-250/E-350) 
10001A42 


RETAINER 
1000192-A (E-150) 
10001A42 (E-250/E-350) 


UPPER ABSORBER 
(E-250/E-350) 
1000154-G 


BRACKET 
5077 


LOWER ABSORBER 
1000155 


SO cunc А 


RETAINER 
1000192-A (E-150) 
10001A42 
-(E-250/E-350) 


UPPER ABSORBER 
(E-250/E-350) 
1000154-G 


= 


a 


UPPER ABSORBER 
1000192-B (E-150) 
1000154-F (E-250/E-350) 


LOWER ABSORBER 
1000155 


RETAINER 
1000151 


LOWER 
RETAINER RETAINER ABSORBER 
1000151 1000151 1000155 


VIEW Z 


VIEW Y 


N2573-J 


02-02-7 


Body Mounting 


02-02-7 


REMOVAL AND INSTALLATION (Continued) 


Body Mounts — Supervans and Superwagons 


BUMPER 
ASSEMBLY 
5B097 


#2A AND #3A MOUNTS 


(E-350 SUPER VAN ONLY) 
VIEW X 


BOLT ABSORBER RETAINER 
385886-S100 1000192-A (E-150) 


TIGHTEN TO 1 E-250/E- 
41-67 Nem 0001A42 (E-250/E-350) 
(30-50 FT-LB) 


UPPER 
ABSORBER 
1000154-G 
(E-250/E-350) 


: LOWER 
SHIMS ABSORBER 
6200145 1000155 


WASHER 
388235-S2 


=“—.N LOWER RETAINER 
~~ N ASSEMBLY 
1000151 


BRACKET-5077 


FESM MOUNT 
VIEW U 


BOLT-387165-S100 
TIGHTEN TO 
41-67 Мт 

(30-50 FT-LB) 


ABSORBER RETAINER 
1000192-A (E-150) 
10001A42 (E-250/E-350) 


UPPER ABSORBER 
1000154-GA 
(E-250/E-350) 
LOWER 
ABSORBER 
1000155 
LOWER RETAINER 
ASSEMBLY 
1000151 
#3 AND #4 MOUNTS 


REAR END 


BOLT-387165-S100 
TIGHTEN TO 
41-67 Nem 

(30-50 FT-LB) 


ABSORBER 

RETAINER 

1000192-B (E-150) 
10001A42 (E-250/E-350) 


UPPER ABSORBER 
1000154-F 
(E-250/E-350) 


LOWER 
ABSORBER 
1000155 


LOWER 
RETAINER 


ASSEMBLY 
#1 MOUNT 1000151 


VIEW V 


FRONTEND Ж 
VIEW V 


' хуб 
, `` 
' 7° 
H 
Ur 
2 


BOLT-387165-S100 
TIGHTEN TO 
41-67 N:m 

(30-50 FT-LB) 


ABSORBER RETAINER 
1000192-B (E-150) 
10001A42 (E-250/E-350) 


UPPER ABSORBER 
1000154-F 
(E-25-/E-350) 


LOWER 
ABSORBER 
1000155 


LOWER RETAINER 
ASSEMBLY 
1000151 


#5 AND #6 MOUNTS 
VIEW Z 


BOLT-387165-S100 
TIGHTEN TO 
41-67 Nem 

(30-50 FT-LB) 


ABSORBER 

RETAINER 

1000192-A (E-150) 
10001A42 (E-250/E-350) 


UPPER 
ABSORBER 
1000154-G 
(E-250/E-350) 
LOWER 
ABSORBER 
1000155 
LOWER 
RETAINER 
#2 MOUNT ASSEMBLY 
VIEW w 1000151 


N5125-F 


02-02-8 Body Mounting 02-02-8 
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REMOVAL AND INSTALLATION (Continued) 


E-350 Body Mounts and Spacers—Cutaway 


SPACER 
SPACER 5C051 SPACER 
ASSEMBLY 5C052 
158” WHEELBASE 
SPACER 5C050 


ASSEMBLY 
138” WHEELBASE 


REAR END SHOWING SPACER 
MOUNTS LONGITUDINAL SYSTEM 
(138" AND 158" WB-STANDARD) 


SPACER 
ASSEMBLY SPACER 
| SPACER 5C051 ASSEMBLY 
THROW-AWAY gU ASSEMBLY-5C050 


INSTALLATION ON 138” WB 

CUT-AWAY VEHICLES WITH 

-ATERAL SPACER OPTION 
W/THROW-AWAY TANK ONLY REAR END 
SHOWING SPACER MOUNTS 


LATERAL SYSTEM 


BOLT-387165-S100 
41-67 N:m 
(30-50 FT-LB) 


RETAINER-10001A42 


SPACER ASSEMBLY ABSORBER 


5C050 RELOCATED ee 1000154 
ы y 148-67 N-m UPPER ABSORBER-1000154-F 
THROW-AWAY а (35-50 FT-LB) 
FUEL TANK © т LOWER ABSORBER 


1000155 


FLARED AT 
ASSEMBLY 


LOWER RETAINER D 
4 (442 MOUNT) ASSEMBLY-1000151 — |, MOUNT) 
BOLT BS = VIEW Y VIEW X 


SPACER BOLT 


ASSEMBLY 385886-S100 
— 


RETAINER 


10001A42 hw 
UPPER ABSORBER FLARE AT 


385886-5100 REPLACE BOLT ІМ ABSORBER 

TIGHTEN TO (MUST BE SHIPPED WITH VEHICLE 
41-67 N:m FOR USE IN ATTACHING SPACER 

(30-50 FT-LB) ViEW V ASSEMBLY TO FRAME). 


WASHER BOLT-385886-S100 


388235-S2 ae TIGHTEN TO 41-67 Nm 
(30-50 FT-LB) 1000154-F ASSEMBLY 
RETAINER 7 
100001442 жи СЕ SHIMS-6200145 LOWER ABSORBER go 


1000155 ”— — l—— 


LOWER RETAINER 
ASSEMBLY-1000151 


TYPICAL 12 PLACES (138" AND 158" WB) TYPICAL 10 PLACES (176" WB) 
VIEW Z 


UPPER ABSORBER- 1000154-G 
LOWER ABSORBER-1000155 


LOWER RETAINER 
ASSEMBLY-100151 


(FESM MOUNT) 
VIEW W 


N4820-F 


02-02-9 Body Mounting 02-02-9 


DISASSEMBLY AND ASSEMBLY 


Assembly 
Position the upper retainer and absorber 


Body Mounts — Аі! 
Disassembly 1. 


Remove interior trim as required. 


Back out body mount bolt four or five turns and 
strike with a hammer to drive out the lower 
retainer. 


If the body mount bolt is not long enough to drive 
out the lower retainer, then install a longer bolt 


and strike with a hammer to drive out the retainer. 


TYPICAL BODY MOUNT 


UPPER 
ABSORBER 
RETAINER 


UPPER 


| ABSORBER 
FLARED AT 2 
PLANT b LOWER 
ASSEMBLY ABSORBER 


LOWER 
RETAINER 


— 


assembly on top of the frame or frame bracket 
and install any shims that were removed during 
disassembly. 


Position the body on the upper absorbers and 
install the body mount bolts. 


Position the lower absorber and retainer 
assembly to the bottom of the frame or frame 
bracket and install the lower retainer on the body 
mount b bolt. 


NOTE: If the original body mounts are being 
installed back into the vehicle, it may be 
necessary to remove the flare on the lower 
retainer using a file or other suitable tool. 


Tighten the body mount bolts, refer to the 
appropriate illustration for the correct bolt torque 
specification. 


02-03-1 Engine/ Transmission Mounting 02-03-1 
SECTION 02-03 Engine/ Transmission Mounting 
SUBJECT PAGE SUBJECT PAGE 
REMOVAL AND INSTALLATION VEHICLE APPLICATION.............................................. 02-03- 
Engine биррогів.................................................... 02-03-1 
Transmission Supports.......................................... 02-03-1 


VEHICLE APPLICATION 


F-150—F-350, F-Super Duty Chassis Cab and Bronco 


REMOVAL AND INSTALLATION 


Engine Supports 
Removal 
1. Remove the fan shroud attaching screws. 


2. Support the engine using a wood block and a jack 
placed under the oil pan. 


3. Remove the nuts and washers attaching the 
insulators to the crossmember bracket. Lift the 
engine sufficiently to disengage the insulator 
upper stud from the crossmember engine 
bracket. 


4. Remove bolt attaching fuel pump shield to LH 
engine bracket, if required. 


Transmission Supports 
Removal 


1. Placea block of wood and a jack under the 
transmission. 


2. Remove the two nuts attaching the insulator to 
the crossmember. Raise the transmission 
sufficiently to lift the insulator from the 
crossmember. 


3. Onvehicles so equipped, remove the fasteners 
attaching the exhaust hanger to the rear engine 
mount. 


4. Remove the two bolts attaching the insulator to 
the transmission and remove the insulator and 
retainer assembly. 


5. 


Remove insulator-to-engine or engine bracket 
attaching nut and washer assembly. Remove 
engine mount. 


Installation 


1. 
2. 


3. 


Install the engine mount to the engine. 


Install the bolt attaching fuel pump shield to LH 
bracket, if required. Tighten to specification. 


Lower the engine until the insulator stud engages 
in the slot /hole of crossmember bracket. Install 
attaching nuts and tighten to specification. 


Remove the jack and wood block from the engine 
oil pan. 


Install the fan shroud attaching screws and 
tighten to specifications. 


Installation 


1. 


Position the insulator and retainer assembly to 
the transmission. Install the two attaching bolts 
and tighten to specification. 


If so equipped, install the fasteners attaching the 
exhaust hanger to the insulator. Tighten to 
specification listed in Section 09-00, Exhaust 
System— General Service. 


Lower the transmission and install the 
insulator-to-crossmember attaching nuts. Tighten 
to specification. 


Remove the jack and wood block from under the 
transmission. 


02-03-2 Engine / Transmission Mounting 02-03-2 
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REMOVAL AND INSTALLATION (Continued) 


Engine Front Supports and Insulator 
Assembly —F-150 —F-350/Bronco with 4.9L, 


5.0L and 5.8L Engine 
BRACKET T BOLT 
6028 (RH) 5 387811 АН INSULATOR үн INSULATOR 
81-108 N-m ASSEMBLY ASSEMBLY 
е? q (60-80 FT-LB) 6038 6B032 
BOLT т) 
N802114 ТЕ 65,52: 
S Wel fav 
rN ° NS JANI BOLT 
NUT S | °, N802114 
N800937-S37 [Ss JN ` / LA 
58-77 М-т f ' S ALT BRACKET 
(43-57 FT-LB) | E: ë С | {Сой | 6061 (LH) 
N NUT 
24 N800937 
N £^ 58-77 Nem 
— (43-57 FT-LB) 
@- Ь 
FRONT OF VEHICLE B ut AND 
NUT AND wae 
WASHER 74-100 N:m 
390128 (54-74 FT-LB) 
(54-74 FT-LB) И BRACKET ub. 
81-108 N:m FRONT OF VEHICLE 
NUS (60-80 FT-LB) 4.9L ENGINE INSTALLATION 
N800937 BRACKET INSULATOR SHIELD 
(43-57 FT-LB) MT | 


BOLT 
N802114 


BRACKET 
LH 
6061 


«> 


FRONT OF VEHICLE 


NUT AND 
WASHER 
N801995 
96-127 N-m 
(71-94 FT-LB) 


5.0L & 5.8L ENGINE INSTALLATION 
N8416-A 


02-03-3 Engine / Transmission Mounting 02-03-3 


REMOVAL AND INSTALLATION (Continued) 


Engine Front Supports and insulator 
Assembly —F-250 — F-350/F-Super Duty with 
7.5L Gasoline Engine and 7.3L Diesel Engine 


NUT 
N800937-S7 аф. 
BOLT 58-77 N:m 
N803205 (43-57 FT-LB) FRONT OF VEHICLE 
108-150 N:m BRACKET 


76 
(80-110 FT-LB) — 
| BOLT 
NUT N802114 SCREW AND 
NB003937 А WASHER 
58-77 N:m Oe 387811 
BRACKET (43-57 ЕТАВ) | (6 6 81-108 N-m 
NS 6046 ` < (60-80 FT-LB) 
«й 60037 — : 
ve LH ONLY xS 
BOLT 
INSULATOR 
ASSEMBLY N802114 
LH BRACKET 
—-. _ 6061 
„== 
М 2 — 
277 NUT AND 
WASHER 
N801995 
96-127 N:m 
NUT 
_ (71-94 FT-LB) Tee 
NUT AND WASHER 68-77 Nem 
N801995 (43-57 FT-LB) 
96-127 N-m VIEW Z 
(71-94 FT-LB) 7.5L GAS ENGINE INSTALLATION 
SCREW AND 
WASHER 
RH INSULATOR RH BRACKET 387811 
ASSEMBLY 81-108 М-т 
6038 BOLT-BRACKET (60-80 FT-LB) 
NUT AND BRACKET TO ENGINE 
WASHER (RH) 389696 
N801995 6028 INSULATOR 
96-127 N-m TO BRACKET BRACKET 
(71-94 FT-LB) CEN 387811-S100 6B033 
e SE z LH INSULATOR 
SY 6B032 
(5 LH BRACKET 
| 6061 
2 9. ia 
FRONT OF VEHICLE 
72 
SCREW АМО 
WASHER NUT AND 
389696 WASHER 
N801995 
96-127 N-m 
(71-94 FT-LB) 
BOLT — NUT-N800937-S7 
N802114 58-77 Nm 
(43-57 FT-LB) 


7.3L DIESEL ENGINE INSTALLATION 


N8418-A 


02-03-4 


Engine/ Transmission Mounting 02-03-4 


REMOVAL AND INSTALLATION (Continued) 


Hydroelastic Front Engine 
Mounts —F-150 —F-350 and Bronco with 4.9L 


Engine 


SCREW AND 
WASHER 
387811 
80-110 N-m 
(59-81 FT-LB) 


STUD ut Y 
390979 
CE 
VT 
BOLT —ÑÑ — 
N802114 w 


(42-56 FT-LB) 


NUT AND 
WASHER 
N801995 
96-127 N:m 
(70-93 FT-LB) 


NUT AND 
WASHER 
N801995 
96-127 N:m 
(70-93 FT-LB) 


RH BRACKET 
6046 


RH ENGINE 
SHIELD 
6C038 


INSULATOR 
6038 


RH BRACKET 
6028 


NUT AND 


WASHER 
N801995 
| 96-127 N-m 


(70-93 FT-LB) 
LH BRACKET 


INSULATOR 
6038 


BOLT 
N802114 


N800937 
65-85 Nm 65-85 М-т 


(48-62 FT-LB) 


N8419-A 


02-03-5 Engine/ Transmission Mounting 


REMOVAL AND INSTALLATION (Continued) 


Engine Mounts — E-150 — E-350 with 4.9L 
Engine —All Transmissions 


STUD 
390979 
INSULATOR 
(RH) 
INSULATOR INSULATOR 
6038 (LH) 9 AND RETAINER 
6B032 6D091 
SCREW AND SCREW AND 
WASHER BRACKET I Hi Pa WASHER 
N 6061 ‹ 15 Nem 
(50-70 FT-LB) | — (60-80 FT-LB) 
ДІ NE 
] VIEW Z 


- 


SUPPORT 
BRACKET (RH) 
6028 


NUT AND 
WASHER 
390128 
81-108 N-m 
(60-80 FT-LB) 
q. NUT AND WASHER NUT NER 
- 390128 
FRONT OF VEHICLE 81-108 N-m 81-108 N-m 
(60-80 FT-LB) (60-80 FT-LB) 
NUT 
382400 BOLT 
47-67 N:m 56761 
(35-50 FT-LB) 


VIEW Z 
SHOWING INSTALLATION SHOWING INSTALLATION 
OF REAR ENGINE OF REAR ENGINE 
MOUNT WITH AUTO & AOD MOUNT WITH MANUAL 
TRANSMISSIONS TRANSMISSION 


02-03-5 


N8420-A 


02-03-6 Engine / Transmission Mounting 02-03-6 


REMOVAL AND INSTALLATION (Continued) 


Engine Mounts — E-150 — E-350 with 5.0L, 5.8L 
and 7.5L Gasoline Engines 


MAIN VIEW FOR 
5.0L & 5.8L ENGINE INSTALLATION 


INSULATOR 
ASSEMBLY (RH) BOLT 
6038 387811 


67-95 N:m INSULATOR AND 


(50-70 FT-LB) 'RETAINER 
p 6D091 
S i N я . 


FRONT OF VEHICLE FRONT 


Mí» X) NUT AND SUPPORT 
WASHER BRACKET (RH) 


\ 


\ 4 


45354 6037 = 
67-95 N-m SX oF 
(50-70 FT-LB) —y ыы 8 ~= 
Oe VIEW Z 
A INSULATOR : SCREW AND 
A m 2 WASHER 
390066 
| 81-108 М-т 
(60-80 FT-LB) 
NUT AND 
WASHER 
N621945 
CROSSMEMBER 81-108 N:m 
5020 (60-80 FT-LB) 


379696 
75-101 N-m Em 
(55-75 FT-LB) БВ 47-67 М-т 
ха, BOLT (35-50 FT-LB) 
NUT | 387811 FRONT 
382400 BRACKET 67-94 Nm SUPPORT 
47-67 N:m 6A016 (50-70 FT-LB) BRACKET (LH) 
(35-50 FT-LB) 6061 
VIEW Z 
BRACKET SHOWING INSTALLATION OF 
6046 е REAR ENGINE MOUNT WITH 
70.58 в) | M40D MANUAL TRANSMISSION 
NUT-379696 | d ? i . #2 CROSSMEMBER 
(55-75 FT-LB)| & P 
— / . INSULATOR AND 
dio ай. RETAINER 
Z АЗ 60091 
< 
ы agp VIEW 2 
| N SCREW AND 
FRONT ENGINE а WASHER 
SUPPORT BRACKET ее 390066 
(LH)-6061 < 81-108 N-m 
| rN (60-80 FT-LB) 
/ А ) 
А INSULATO 
NUT AND % 6038 d 
WASHER {2 | | : 
45354 | 
67-95 N-m > 
(50-70 FT-LB) NUT AND 
WASHER 
N621945 
81-108 N-m 
(60-80 FT-LB) 
(35-50 FT-LB) 
FRONT 
read + Í SHOWING INSTALLATION OF 
sey АН) : ita КОМОР VEHIGIE REAR ENGINE MOUNT WITH C6 
eee EIER MAIN VIEW FOR AUTO & AOD TRANSMISSIONS 


7.51 ENGINE INSTALLATION 


N8421-A 


02-03-7 Engine/ Transmission Mounting 02-03-7 


REMOVAL AND INSTALLATION (Continued) 


Engine Mounts — E-250 — E-350 with 7.3L Diesel 


Engine 
INSULATOR 
AND RETAINER 
SCREW AND 
MAIN VIEW FOR 7.3L 
ENGINE INSTALLATION 
NUT AND 
BOLT WASHER 
M pest N621945 
An Erin 81-108 М-т 
60 k RH INSULATOR : 
атыз) ASSEMBLY BOLT-389696 (60-80 FT-LB) 
6038 RACKET ,88-115 Nm 
: (65-85 FT-LB) a 
SAME AS MAIN VIEW FOR 7.3L & 7.5L 
ENGINES EXCEPT AS SHOWN FOR EA0D TRANS 
RH SUPPORT 
BRACKET 
ENGINE Т INSULATOR AND 
BOLT BRACKET TE RETAINER-6D091 PME 
56761 68033 | | 
390066 
BOLT 81-108 Nm 
NUT 389696 NUT AND (60-80 FT-LB) 
390128 “А a 88-115 Nm WASHER 
74-100 N-m | (65-85 FT-LB) N621945 
(54-74 FT-LB) 27 ! 81-108 N-m 
LH SUPPORT ` (60-80 FT-LB) 
INSULATOR BRACKET 
(LH) 
6B032 
CROSSMEMBER М605934 
өлер NUT 
N620483 
77-104 М-т 
FRONT OF VEHICLE (56-76 FT-LB) 
ah BOLT 
387811 pub 


81-108 Nem 
(60-80 FT-LB). 


VIEW X 


М8422-А 


02-03-8 Engine/ Transmission Mounting 02-03-8 
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REMOVAL AND INSTALLATION (Continued) 


Transmission Support — Е- 150 —F-350 Regular 
Cab and Super Cab and F-Super Duty — 4x2 — All 
Transmissions Except E40D 


GUSSET 


INSULATOR 
AND RETAINER 
ASSEMBLY 
6D091 


SCREW AND 
WASHER 
390066 
87-96 N:m 
(64-71 FT-LB) 


DAMPER a 
4A263 ' NUT AND 
f WASHER 
N621945 
81-109 Nem 
(60-80 FT-LB) 


BOLT 
N802114 eT 


GUSSET 


SUPPORT 
' 5060 


NUT 
N800937 


59-77 N-m 
(43-57 FT-LB) 


REAR FRAME HOLE 


М8423-А 


02-03-9 Engine / Transmission Mounting 02-03-9 
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REMOVAL AND INSTALLATION (Continued) 


Transmission Support —F-350 Chassis Cab and 
F-Super Duty Chassis Cab— All Transmission 
Except E40D 


GUSSET (RH) 
7R314 


GUSSET (LH) 
7F468 


GUSSET (RH) 
78314 GUSSET (LH) 
SUPPORT d» 
5060 


FRONT OF VEHICLE 


M50D FRAME HOLE 


N8424-A 


02-03-10 Engine / Transmission Mounting 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support —F-150 — F-250 and 
Bronco — 4x4 — All Transmissions Except E40D 


GUSSET (RH) 
7R314 


SUPPORT 
5060 
GUSSET (LH) 
7F468 


BOLT 
N802114 


GUSSET (RH) 
7R314 


SUPPORT 
5060 


J 
< 


айй. 


FRONT OF VEHICLE 


NUT 
N800937 


58-77 N:m 
GUSSET (LH) | (4357 PLB) 


02-03-10 


INSULATOR 
AND RETAINER 
6D091 


SCREW AND 


(60-80 FT-LB) 


GUSSET 


SUPPORT 
5060 


02-03-11 Engine / Transmission Mounting 02-03-11 
ras samim 
REMOVAL AND INSTALLATION (Continued) 


Transmission Support—F-350 Chassis 
Cab—4x4—All Transmissions Except E40D 


BOLT | Ec I^ add 


N802114 р Е 
uo NS \ 2 М802114 58-77 N-m 
Ж Ұ> SUPPORT (43-57 FT-LBI 
— - DEI 5060 
EN s 


FRONT OF VEHICLE BOLT 


NUT 
GUSSET (RH) N800937 


7R314 58-77 N-m 
SUPPORT (43-57 FT-LB) 


N802114 


N9216-A 


02-03-12 Engine/ Transmission Mounting 02-03-12 
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REMOVAL AND INSTALLATION (Continued) 


Transmission Support —F-150 —F-350, F-Super 
Duty and Bronco with E40D Transmission 


INSULATOR 


GUSSET 
TAINER 
(А.Н) SUPPORT 6009" | 
5060 ~ 
GUSSET | 


(LH) 


SCREW AND 
WASHER 


390066 
82-109 М-т 
(60-80 FT-LB) 


NUT AND 
WASHER 
N621945 
82-109 N-m 
(60-80 FT-LB) 


BOLT 
| / 
р SUPPORT 

5060 


A 


GUSSE 


02-03-13 Engine/ Transmission Mounting 02-03-13 
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REMOVAL AND INSTALLATION (Continued) 


Transmission Support — F-150 —F-350, F-Super 
Duty and Bronco with E40D Transmission Cont'd. 


INSULATOR AND 


GUSSET 
(LH) RETAINER 
SUPPORT 7F468 
5060 


SCREW AND 
WASHER 


390066 
82-109 N-m 
(60-80 FT-LB) 


Е-150-350 (4x4) 
F-SUPERDUTY & BRONCO 


NUT AND 
WASHER 
N621945 
82-109 N:m 
(60-80 FT-LB) 


VIEW X 


BOLT 
N802114 та. 


59-77 М-т 
(43-57 FT-LB) 


(43-57 FT-LB) 
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VEHICLE APPLICATION 


E-150-E-350, F-150-F-350, F-Super Duty, and Bronco 
Vehicles 


04-00-2 Suspension — General Service 04-00-2 
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DESCRIPTION 


Front Wheel Alignment 


Wheel alignment measurements describe the angular 
orientation of the wheel /tire assembly and the 
steering axis. Caster, Camber and Toe are the three 
major, measurable, alignment parameters that most 
affect tire wear and directional stability. A description 
of these and other alignment related parameters 
follow. It is important to note that the values of 
these change when a vehicle is loaded and 
driven. Therefore, the specifications shown in 
this section reflect the static measurement of 
alignment required so that the vehicle will have 
an alignment when driven that is most favorable 
for tire wear and directional stability. 


CASTER 
CASTER IS A TERM USED TO DESCRIBE THE VERTICAL 
CAMBER FORE-AFT TILT OF THE STEERING AXIS. THIS 
CAMBER IS A TERM USED TO AXIS IS DEFINED BY A LINE DRAWN THROUGH 
DESCRIBE THE VERTICAL TILT OF THE CENTERS OF THE SPINDLE BALL JOINTS. 
THE WHEEL. RAISING (OR LOWERING) THE REAR, WITHOUT CHANGING 


FRONT RIDE HEIGHT, WILL SUBSEOUENTLY DECREASE 
(OR INCREASE) THE CASTER ANGLE BY THE SAME 
AMOUNT THE FRAME ANGLE CHANGES. 


FRAME ANGLE 
MEASURED IN FLAT AREA AHEAD 
OF REAR WHEELS. 


STEERING AXIS 


NEGATIVE POSITIVE 
CAMBER CAMBER 


| WHEEL END GEOMETRY 
INCLUDED 
ANGLE 


CAMBER ANGLE 


STEERING AXIS POSITIVE SHOWN 


INCLINATION (S.A.!.) 
OR KING PIN 
INCLINATION (К.Р.1.) 


TOE-IN 
POSITIVE 


SCRUB RADIUS 
VERTICAL TOE-OUT 


SIDE-TO-SIDE LEAN 

NOTE: INCLUDED ANGLE DOES NOT NEGATIVE 
CHANGE WITH CHANGES IN 

RIDE HEIGHTS OR FRAME ANGLES. 
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04-00-3 Suspension —General Service 


DESCRIPTION (Continued) 


Front Wheel Alignment Specifications 
Vehicles without Aftermarket Modifications 


The following reflects vehicle alignments after 
shipment from the assembly plant and prior to any 
aftermarket and/or body-builder modifications. 
Alignment can be checked at any time to help 
diagnose a problem. Always perform an inspection of 
the front end components, and repair where 
necessary, prior to attempting to adjust the alignment 
to specification. Refer to ‘‘Front End General 
Inspections”. 


FRONT WHEEL ALIGNMENT SPECIFICATIONS — VEHICLES WITHOUT AFTERMARKET MODIFICATIONS 


e No driver, passengers or cargo е Full Fluids 


e No aftermarket equipment or body/chassis modifications 
@ All tire sizes comparable to original equipment and set to specified pressure. 


Average Camber & Caster Settings Maximum Side-to-Side Difference 


(Side-to-Side Height Differences) Centerline 


Optimum 


Model Alignment Settings | Opening | Opening 


Bronco 


F-150 4X2 

F-250 4X2 

F-350 4X2 SRW | 
F-350 4X2 DRW 
F-150 4X4 

F-250 4X4 

F-350 4X4 
F-Super Duty 
Super Duty Strip 


E-150 


Toe 


Caster Split 
(LH Caster - 
RH Caster) 
Caster Split 
(LH Caster - 
RH Caster) 
Camber Split 
(LH Camber - 
RH Camber) 


15 mm 
(5/8 inch) 


20 mm 
(3/4 inch) 


E-250 
E-350 


NOTE: This represents the preferred alignment for optimum tire life and vehicle performance with original equipment tires. 


04-00-3 


Box 


20 mm 30 mm 
(3/4 inch) | (1-1/4 inch) 


* Defined as (LH camber + RH camber) divided by 2. Vehicles set to this specification, as measured with vehicle loaded to normal loading conditions will 


result in optimum tire wear. 


** Defined as (LH caster + RH caster) divided by 2. These are not recommended values for settings. They are only maximum and minimum limitations. 


@ Vehicles which exceed the maximum average caster value shown above can result in shimmy concerns. 
e Vehicles operated below the minimum average caster value shown may result in wander and poor steering returnability concerns. 
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FRONT WHEEL ALIGNMENT SPECIFICATIONS — VEHICLES WITHOUT AFTERMARKET MODIFICATIONS — STRIPPED CHASSIS 


ө Full Fluids 
Maximum Side-to- 
Side Difference 


1/32" 
07° 


(5/32" to 
NOTE: If caster is below specification, a caster wedge should be installed only if the vehicle exhibits poor steering returnability. 


F53/59 
Stripped 
Chassis 


20mm 
(3/4 in) 


15mm 
(5/8 in) 


3/32" out) 


e No driver, passengers or cargo 
Vehicie condition for checking e No aftermarket equipment or body/chassis modifications (includes body for stripped chassis models.) 
this alignment ө All tire sizes comparable to original equipment and set to specified pressure. 


Lean 
(Side-to-Side Height Differences) Centerline 


of Front 
Tread to 
Centerline 
of Rear 
Tread 


Rear 
End of 


Pick-Up 
Box 


20mm 
(3/4 in) 
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DESCRIPTION (Continued) 


Vehicle with Aftermarket Modifications 


Alignment graphs for Bronco, E-150—E-350 and 
F-150—F-350 vehicle are provided below to assist in 
checking caster and camber for various ride heights 
due to the additional weight from permanently 
attached aftermarket equipment. The graphs also 
show the maximum (or minimum) caster and minimum 
camber to expect for a vehicle at its minimum ride 
height. This minimum height is an indication of the 
maximum weight, of the modified vehicle with 
passengers and cargo, allowable for the suspension. 
The GVW апа GAWR’s for your vehicle тау be less 
due to limitations of other components, such as tires. 
Vehicles with alignments beyond these limits of 
maximum caster and/or minimum camber may 
be overloaded. 


NOTE: The graphs maximums and minimums reflect 
the use of “гего” degree caster / camber adjusters at 
the spindle upper ball joints. Check to see which 
adjusters have been installed, and their orientation, 
and interpret the graphs accordingly. The assembly 
plant sometimes installs a different adjuster to control 
alignment. The change may also be the result of a prior 
repair. 


FRONT WHEEL ALIGNMENT SPECIFICATIONS — F-150, F-250, F-350 AND BRONCO WITH AFTERMARKET MODIFICATIONS 
RIDE HEIGHT NOTE: ALL GRAPHS SHOW ONLY A NOMINAL LINE. THE TOLERANCE AWAY FROM THE LINE IS 1.0 DEGREE 


F-150/250/350 (4x2) 


BOTTOM OF SPRING 
TOWER TO TOP OF 
AXLE MEASURED AT 
CENTER FRONT 
FACE OF JOUNCE 
BUMPER 


F-150 (4x4) BRONCO F-250 (4x4) 


BOTTOM OF SPRING 
TOWER TO TOP OF 
AXLE MEASURED AT 
OUTBOARD FRONT 
FACE OF JOUNCE 
BUMPER 


TO TOP OF AXLE 


ALIGNMENT AT MAXIMUM VEHICLE WEIGHT 
Maximum Minimum 
Caster (degs.) Camber (degs.) 
F-Super Duty 
Commercial 5.7? N.A. 
Motorhome 


F-350 (4x4) F-SUPER DUTY 
MONOBEAM CHASSIS CAB (4x2) 


BOTTOM OF FRAME (4 
BOTTOM OF METAL BOTTOM METAL 


F-SUPER DUTY 
a CHASSIS 


BOTTOM OF FRAME 
TO TOP OF FRONT 


JOUNCE STOP TO 
TOP OF SPACER — 


FRONT SPRING | FRONT SPRING SPRING SHOCK 
PLATE" PLATE NOTE. MOUNTING PLATE 
CAMBER ANGLES ap eh OF 


NOT ADJUSTABLE 
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FRONT WHEEL ALIGNMENT SPECIFICATIONS — 
E-150, E-250, E-350 WITH AFTERMARKET MODIFICATIONS 


NOTE: ALL GRAPHS SHOW ONLY A NOMINAL LINE. THE 
TOLERANCE AWAY FROM THE LINE IS 1.0 DEGREE 


RIDE HEIGHT 


BOTTOM OF SPRING 
TOWER 


“ С” 


| 


E 


FRONT RIDE HEIGHT 
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Toe 


Toe is intended to change slightly with ride height to 
provide optimum handling and tire life within the vehicle 
load range limits. It tends to change toward toe-out as 
the ride height is lowered. If toe is within specification 
for the vehicle condition described in the specifications 
under ‘‘vehicles without aftermarket modification” 
there should be no need to readjust toe setting with 
varying loads. However, if aftermarket equipment that 
significantly affects the ride height (i.e., snowplow, 
second unit bodies, tool boxes) is added, the toe may 
need to be adjusted. Toe should be maintained at the 
specified setting with the vehicle in the loaded 
condition that it experiences for more than 50 percent 
of its use. 


F-150, Bronco 9 mm (0.35 Inch) 
F-250 (4x2) 18 mm (0.71 Inch) 
F-350 (4x2) 

F-250 (4x4) 

E-150 — E-350 


46 mm (1.81 Inch) 


Dog Tracking 


All F-150—F-350 (4x2) (4x4), Bronco and 
E-150—E-350 vehicles with single rear wheels (SRW) 
have, by design, a front tread that is wider than the 
rear tread. Front tread is the distance between the 
two front tires, and likewise for the rear. The 
illustration below shows these differences. 


When a vehicle with these tread differences is driven 
on a crowned road the front may tend to ride higher up 
the crown than the rear, making these vehicles appear 
to dogtrack, as illustrated below. 


F-150, Bronco 18 mm (0.71 Inch) 
F-250 (4x2) 36 mm (1.42 Inch) 
F-350 (4x2) 

F-250 (4x4) 64 mm (2.52 Inch) 
E-150 — E-350 


92 mm (3.62 Inch) 
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DIAGNOSIS GUIDES 


Refer to Section 00-05, Roadability, for additional 
Diagnostic Guides related to alignment. 
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DIAGNOSIS GUIDES (Continued) 


Refer to Section 00-05, Roadability, for additional Diagnostic Guides related to alignments. 


| | CONDITION | POSSIBLE CAUSE RESOLUTION | 


e Vehicle leans to one side 


e Front bottoming or riding low 


1. 


Incorrect tire pressure. 


. Improper tire/wheel usage. 


. Vehicle overloaded or unevenly 


loaded. 


. Loose, worn or damaged front or 


rear suspension components. 


. Improper spring usage or 


improperly installed and seated. 


. Incorrect front axle ride height. 


ө Lateral tilt out of specification 
(Figs. 3, 4 and 5). 


. Incorrect rear axle ride height. 


€ Lateral tilt out of specification 
(Figs. 3, 4 and 5). 


. Incorrect tire pressure. 
. Improper tire/wheel usage. 


. Vehicle overloaded or unevenly 


loaded. 


. Broken or incorrectly installed front 


springs. 


. Loose or broken shackles. 
. Distorted or split jounce bumper. 


. Incorrect springs. 


. Assure correct tire pressure for all 


tires. 


. Install correct tire/wheel 


combination. 


. Correct as required. 


. Visually inspect suspension 


systems. Repair or replace as 
required. 


. Correct as required. 


. To adjust, refer to "Vehicle Lean 


Correction" in this section. 


. To adjust, refer to "Vehicle Lean 


Correction" in this section. 


. Correct as required. 
. Install correct tire/wheel 


combination. 


. Correct as required. 


. Repair or replace as necessary. 


. Tighten or replace as necessary. 
. Correct as required. 
. Replace springs. 
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DIAGNOSIS GUIDES (Continued) 


CONDITION 7 POSSIBLE CAUSE | RESOLUTION 


ө Dog tracking of rear wheels . Loose or damaged front or rear . Inspect, repair or replace as 
suspension components. required 


. Loose rear spring U-bolts. . Tighten to specification. 


. Rear springs improperly installed . Repair as required. 


on axle. 
. Rear spring center bolt bent. . Replace center bolt. 


. Improperly installed front leaf . Repair as necessary. 
springs (4x4). 


e Shimmy or wheel tramp . Loose front axle pivot bracket 


attaching parts. 


. Tighten to specification. 


. Incorrect tire pressure. . Adjust air pressure in tires. 


. Excessive tire sidewall deflection. 3. Inspect, adjust air pressure and 


replace as necessary. 


. Irregular tire wear or tire sizes not 
uniform. 


. Check front wheel alignment, 
adjust and replace with same 
size tires. 


. Loose wheel lug nuts. . Tighten to specifications. 


. Front wheel bearing adjustment. . Adjust to specifications. 


. Out-of-round wheels. . Replace as required. 


. Out-of-round tires. . Replace as required. 


о о N O о 
о о N O о 


. Follow tire and wheel runout 
check — Section 00-04, Noise, 
Vibration and Harshness 

Diagnosis. 


. Wheel and tire lateral runout not 
to specifications. 


. Incorrect wheel and tire balance. . Balance wheels and tires. 


11. Set toe to specifications. Set 
caster to specifications on 
vehicles with front leaf springs. 


Front wheel alignment (toe-in and 
caster) out-of-specification. 


. Deteriorated radius arm bushing. . Replace. 


. Loose, worn or damaged shock 
absorbers. 


13. Tighten and replace as 
necessary. 


. Loose, worn or damaged steering 
linkage and idler arm 
connections. 


. Tighten or replace as necessary. 


. Broken or sagging springs. 15. Replace as required. 


. Loose steering gear mounting. 16. Tighten to specifications. 


. Incorrect steering gear 
adjustment. 


. Adjust to specifications. 


. Worn ball joints. . Replace ball joints. 


. Replace spindle pins and spindle 
pin bushings. 


. Worn spindle (king) pins. 
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DIAGNOSIS GUIDES (Continued) 


ө Sway or roll . Unequal load distribution (side-to- . Correct as necessary. 
| side). 
. Excessive load or body height. . Correct as necessary. 


. Incorrect tire pressure. . Adjust air pressure in tires. 


. Loose wheel lug nuts. 


. Tighten to specifications. 


. Worn or loose stabilizer 


. Tighten or replace as required. 
assembly. 


. Broken or sagging spring. . Replace as required. 


. Incorrect steering gear 
adjustment. 


7. Adjust to specifications. 


. Loose steering gear mounting. . Tighten to specifications. 


9. Excessive front or rear overhang. . Correct as necessary. 


. Broken tie bolts on rear spring. . Replace as required. 


INSPECTION 


Front End General Inspection 


CAUTION: Do not attempt to adjust front wheel 
alignment without first making a preliminary 
inspection of the front end parts, and correcting 
where necessary. 


Prior to inspection, fill all fluids to specification. Assure 
spare tire or wheel, and related equipment are 
properly stored. Remove all payloads and any 
excessive accumulation of mud, dirt or road deposits 
from the chassis and underbody. Inflate all tires to the 
pressure specified on the Safety Compliance 
Certification Label (usually located on the inside 
driver's door pillar). Check both front tires making sure 
they are the same size, ply rating, and load range. 


NOTE: Codes identifying the front and rear spring 
options and springs are printed on the Safety Standard 
Certification Label. If a spring should require 
replacement because it is damaged or worn it should 
be replaced only with the same part as specified on 
the label. In rare instances, the spring codes will not 
reflect the springs as installed due to a DSO option or 
Assembly Plant substitution. If a DSO option number is 
shown on the certification label, the District Office can 
establish whether springs are affected. If the 
factory-installed springs do not agree with the code 
printed on the Safety Standard Certification Label 
(right and left spring part number should match), 
replace the damaged or worn spring with a new spring 
of the same part number as the damaged or worn 
spring. It will not be necessary to replace the 
matching, non-worn or undamaged spring. 


1. Inflate all tires to the specified pressure (cold). 
Check both front tires. They should be the same 
size, ply rating and load range. Refer to Section 
04-04, Wheel and Tire—General Service. 


CF3599-2C 


Check for excessive wheel bearing end play. See 
the procedure in this section. Adjust and/or 
replace the wheel bearings as described in the 
appropriate Section in Group 04. 


Check for worn or damaged spindle ball joints. 
Replace the ball joints as described in the 
appropriate Section in Group 04. 


Check for bent steering linkage or excessively 
worn joints. See the appropriate Section in Group 
11. 


Check the steering gear mounting bolts and 
tighten to the specified torque. 


Inspect the radius arm to be sure it is not bent or 
damaged. Inspect the bushings at the radius 
arm-to-frame attachment for wear and looseness. 
Repair or replace parts as required. 


Check other suspension components for 
damage. 


Check for aftermarket changes to steering, 
suspension, wheel and tire components (i.e., 
competition, heavy duty, etc.). Specifications in 
this manual do not apply to vehicles with these 
changes. 


Front Wheel Bearing End Play Inspection 
Raise the vehicle until the tire clears the floor. 
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INSPECTION (Continued) 


Grasp each front tire at the top and bottom and push 
the wheel inward and outward while lifting the weight 
of the tire off the bearings. Make sure the wheel 
rotates freely and that the brake pads are retracted 
sufficiently to allow movement of the wheel assembly. 


If the wheel /hub-rotor is loose on the spindle or does 
not rotate freely, adjust the wheel bearings as outlined 
in the appropriate Section in Group 04. 


With the vehicle resting on the ground, parking brake 
fully applied, have someone turn the steering wheel 
back and forth 360 degrees and watch for relative 


motion of the studs in the steering linkage ball sockets. 


Excessive vertical motion of the studs relative to the 
sockets may indicate excessive wear. Also watch for 
a loose steering gear attachment to the frame. 
Another method is to raise the front tires off the 
ground, grasp the tire at the front and rear and watch 
for excessive play in the joints while trying to steer the 
wheels. Steel, reusable, joints can be checked for 
excessive wear by measuring the torque it takes to 
turn the stud. Remove the tapered stud from its seat 
and thread the attaching nut back onto the stud. Turn 
the stud with an in-lbs torque wrench and note the 
torque to turn the stud. New steel joints will take near 
40 in-lbs to turn the stud in the socket. Good, used 
joints will show 5 to 40 in-ibs and a joint with excessive 
play will be below 5 in-Ibs. Some joints reduce to near 
5 in-Ibs in the first 1,000 miles of driving and stay there 
for the life of the vehicle. Only replace if it reads below 
5 in-Ibs. 


5 TIRE ROTATION FOR USE 
WITH REGULAR SPARE 


Й 
f. Ë 
©) 


REGULAR SPARE 


4 TIRE ROTATION 
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Tire Rotation 


To equalize tire wear, tires may be rotated, but not until 
the cause of unusual or uneven tire wear is determined 
and corrected. Tire rotation is recommended every 
8,000- 12,000 km (5,000-7,500 miles). 


NOTE: Tire tread wears fastest in the first 5,000 
miles. Therefore it is very important to perform the first 
rotation within the specified mileage range to minimize 
uneven wear. 


Upper and Lower Ball Joint Inspection 


F-Series Twin І-Веат Front Axle Equipped with 
Joints 


Prior to performing any ball joint inspection, adjust the 
front wheel bearings as described in the appropriate 
Section of Group 04, Wheels and Tires. 


1. Raise the vehicle and place safety stands under 
the I-Beam axle beneath the spring as shown 
below. 


Have an assistant grasp the lower edge of the tire 
and move the wheel in and out. 


While the wheel is being moved, observe the 
lower spindle arm and the lower part of the axle 
jaw. 


A 0.794mm (1/32 inch) or greater movement 
between the lower part of the axle jaw and the 
lower spindle arm indicates that the lower ball 
joint must be replaced. 
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INSPECTION (Continued) 


For checking the upper ball joints, grasp the 
upper edge of the tire and move the wheel in and 
out. A 0.794mm (1/32 inch) or greater 
movement between the upper spindle arm and the 
upper part of the axle jaw indicates that the upper 
ball joint must be replaced. 


PLACE SAFETY STAND HERE 


GRASP TIRE HERE 
F3023-18 


Shock Absorber Checks 


Both the hydraulic shock absorbers and the low 
pressure gas shock absorbers are of the direct, 
double-acting type. They provide a continuous 
dampening effect both compression and rebound. 
These shock absorbers are of telescopic design with 
rubber grommets at the mounting points for quiet 
operation. The low pressure gas shock absorbers are 
sealed and charged with nitrogen gas to reduce shock 
absorber fade and improve vehicle ride. The shock 
absorbers are sealed, non-adjustable units and must 
be replaced as complete assemblies. 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 
psi) for 1 inch and 1 3/ 16 inch bore, and 1034 
kPa (150 psi) for 13/8 inch bore. Do not attempt 
to open puncture or apply heat to the shock 
absorbers. 


Before replacing a shock absorber, check the action 
of the shock absorbers as follows: 


On Vehicle Tests 


1. Check the shock absorber to be sure it is 
securely and properly installed. Check the shock 
absorber insulators for damage and wear. 
Replace any worn or damaged insulators and 
tighten attachments to the specified torque (on a 
shock absorber which incorporates internal 
insulators, replace the shock absorbers). Tighten 
shock absorber attachments to specified torque 
in the Specifications section of each Suspension 
Group. 


Inspect the shock absorber for evidence of fluid 
leakage. A light film of fluid is permissible. Be sure 
any fluid observed is not from sources other than 
the shock absorber. 


Suspension — General Service 


Replace the shock absorber if leakage is severe. 


3. Disconnect the lower end of the shock absorber. 
Extend and compress the shock absorber as fast 
as possible, using as much travel as possible. 
Action should become smooth and uniform 
throughout each stroke. Higher resistance on 
extension than on compression is a normal 
condition. Faint swish noises are also normal. 
Ensure that the part number of the 
replacement is the same as that of the 
original shock absorber. 


Vehicle Lean Check 


F-150 —F-250 —F-350 (4x2), F-150 (4x4) and 
Bronco 


Side to side vehicle lean should be verified by 
measuring the fender lip to ground dimension before 
beginning diagnosis and service actions. Normal 
acceptable limits are: 


e Maximum of 16 mm (5/8 inch) variance between 
left and right front wheel lips to ground. 


e Maximum of 19 mm (3/4 inch) variance between 
left and right rear wheel lips to ground. 


Once a lean condition has been verified, the following 
procedure should be followed to resolve the condition: 


1. Place the vehicle on a flat, smooth surface. 
Vehicle should be inspected for any heavy 
add-ons that may cause excessive weight on any 
corner of the vehicle. Vehicle should be empty, 
fuel tanks should be full, no cargo in the pick-up 
box or rear body section of Bronco, such as 
tools, equipment or debris. Vehicle must be 
setting on the wheels and tires and not a hoist, 
jack or jack stands. 


Check all wheels and tires: 


e Wheels must be same size and design, right 
and left side on each axle. 


ө Wheel size and design, tire size and tire design 
should be as indicated on the Vehicle 
Certification Label. 


€ Check air pressure of all tires; inflate to 
specifications indicated on the Vehicle 
Certification Label. 


Check front and rear suspension. Make sure the 
same spring is on the left / right front and left / right 
rear. The front springs have 1.0. Tags indicating 
the part number. The rear springs have the part 
number stamped on the bottom just behind the 
U-bolt attachment. 


Jounce the vehicle's front and rear suspension to 
normalize the vehicle static ride height. 
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INSPECTION (Continued) 


5. 


Measure the height of the right and left fender lip 
openings as shown in the specifications charts in 
the description area of this section, dimensions A 
and B, noting dimensions of each and side-to-side 
differences. If these differences are greater than 
16 mm (5/8 inch) between left or right front 
and/or 19mm (3/4 inch) between left and right 
rear, adjustment can be performed following the 
procedure under Adjustments in this section. 


NOTE: All vehicles are expected to exhibit a 
slight lean caused by differences in-side-to-side 
weight distribution generated by various option 
content. The following flow chart has been 
developed to help diagnose lean concerns due to 
possible suspensions involvement. 
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SIDE-TO-SIDE LEAN 
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INSPECTION (Continued) 


Vehicle leans side to side 
Front or Rear 


Verify lean by measuring fenderlip to 
ground distance. Dimension A & B shown on 
Step 5 of Vehicle Lean Check 


e Make sure the same springs are used on each side of the vehicle 
ө inspect for loose, worn, damaged suspension components 
ө Make sure all tires have proper tire pressure 


Меаѕиге weight of vehicle at each wheel and 
check the side to side weight difference 


No 


Repair or Replace 
Defects 


FOR DIAGNOSIS ONLY 


Add weight to the light side 
of the vehicle to balance the 
side to side weight distribution 


* Difference 
Greater than or 
equal to 50% 


Does 
vehicle still 
lean 


Measure fenderlip to ground 
distance. Dimension А and B shown 
on Step 5 of Vehicle Lean Check. 


Remove 
Weight 


Vehicle lean is caused by 
unequal weight distribution 

due to vehicle option control 
Springs are O.K. 


Remove weight 


Difference 
greater than 
or equal to 

3/4" (19 mm) 


Measure distance between axle and frame 
at location of jounce bumper. 


Diff. 
greater than 
or equal to 
3/8" (9.5 mm) 


Switch Springs from 
Side to Side 


Remove and Replace 
the "low side" spring 
and recheck the ride 
height 


Change 
in lean 
condition 


Install one shim on “low side" of 
vehicle (D9TA-5742-AA) Refer to 
Section 14-31, Rear Suspension Leaf 
Springs. This action will adjust the 
vehicle about 3/8" of an inch 
Note: Adding more than 1-shim can affect 
the fatigue life of the spring 


Vehicle 
Leans 


Lean is not caused by 


susp. components so springs 
should not be replaced 


No 


Done Vehicle Yes Contact your FSE to | 
No Leans discuss other lean contributor 
CF7276-2A 
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ADJUSTMENTS 


Front Wheel Alignment Adjustments 


Refer to the specifications charts in the Description 
area of this section. 


Caster and Camber Adjustment 
Е-150--Е-250--Е-350 


Camber is not adjustable on Econoline. The caster 
angle can be adjusted with the use of a service kit 
(E5TZ-3K064-A) or equivalent. 


Camber / Caster Adjustment 
Bronco and F-150 — F-250 (4x4) 


Camber / Caster adjustment is provided by means of a 
series of interchangeable mounting sleeves (camber 
adjusters) for the upper ball joint stud. There is one 
adjuster available for caster. Our sleeves are available 
in 1/2 degree camber increments, providing a 3 
degree range of camber adjustment. For caster the 
adjuster is + 1 degree for a 2 degree range of 
adjustment. 


SLOTS IN SLEEVE ENGAGE LUGS 

TO PREVENT ROTATION OF SLEEVE, 
WHICH WOULD RESULT IN 

CHANGE OF CASTER ANGLE 


SPLIT IN SLEEVE 
ALLOWS SLEEVE TO EXPAND 
WHEN BALLSTUD NUT IS 
TIGHTENED, LOCKING SLEEVE 
AND BALLSTUD IN LOCATION 


BALLSTUD (COMPONENT 
OF BALL JOINT ASSEMBLY) 


BALLSTUD Mt ч 


Measure camber with available alignment 
equipment. If camber is out of specification, 
proceed to step 2. 
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04-00-13 


After front wheel alignment has been checked, make 
the necessary adjustments as described below. 


CAUTION: Do not bend axles or radius arms to 
change alignment. 


This kit includes complete instructions for increasing 
caster in 1/2 degree increments by installing an 
adjustment cam on the bottom of the front radius arm. 
Its intended use is to provide a method to correct 
side-to-side caster splits. Refer to Section 00-05, 
Roadability. 


SUPPORT COLLAR WITH 
INTEGRAL INDEXING LUGS 
WELDED TO AXLE ARM STAMPING 


STEP IN SLEEVE FOR 
ENGAGEMENT ОҒ 2-JAW 
PULLER WHEN NECESSARY 
FOR REMOVAL 


AXLE STAMPING 


ANGLE AT WHICH SLEEVE 
HOLDS BALLSTUD DETERMINES 
| CAMBER CASTER 


SLEEVE AND SUPPORT COLLAR 
AXIS (ALSO THE BALLSTUD AXIS 
WHEN 09 CAMBER SLEEVE IS 
INSTALLED) 


2. Raise vehicle on hoist and remove the front 
wheels. 


F2852-D 


3. Remove the upper ball joint cotter pin and nut. 
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ADJUSTMENTS (Continued) 


Loosen the lower ball joint nut to the end of the 
stud. 


Strike the inside of the spindle near the upper and 
lower ball joints to break the spindle loose from 
the ball joint studs. 


Remove the camber adjuster sleeve. If required, 
use Pitman Arm Puller T64P-3590-F or equivalent 
to remove the adjuster out of the spindle. 


Install the replacement service adjuster. 

ө To increase camber (more positive) point the 
arrow on the adjuster outboard. 

@ To decrease camber (more negative) point the 
arrow on the adjuster inboard. 


Remove the lower ball stud nut and apply Loctite 
242 or equivalent to the lower stud. 


Hand start the lower nut and partially tighten to 
54 N-m (40 ft-lb). 


. Install the new upper nut and tighten to 115-135 
N-m (85-100 ft-Ib). Advance the nut to the next 
castellation and install a new cotter pin. 


. Finish tightening the lower nut to 128-149 Nem 
(95-110 ft-Ib). 


. Important: Excessive spindle turning efforts, 
causing poor steering returnability, may result if 
the fastener tightening sequence described in 
steps 8, 9 and 11 are not followed exactly. 


. Reinstall the wheel and lower the vehicle. 


. Check camber and set toe per alignment 
procedure. 


Caster Adjustment 


Bronco and F-150 (4x4) 


The caster adjustment procedure is the same as is for 
camber adjustment except for using the appropriate 
sleeve slots for caster adjustment. 


Caster Adjustment 
F-250 (4x4) 


The caster angle оп the F-250—F-350 with a leaf 
spring type suspension can be adjusted by inserting a 
shim between the spring and axle. Shims are available 
from Service in O degrees, 1 degree and 2 degree 
increments. The O degree shim is used to adjust side 
to side height. 


1. Toadjust caster, raise the vehicle and support 
the front axles on safety stands. 


NOTE: If possible, caster adjustment should 
always be done on the right front axle to avoid 
changing front driveshaft alignment. 


Suspension — General Service 


04-00-14 


Loosen U-bolt nuts and separate spring from 
axle. Install caster shims between spring and 
axle. Position the thin edge of the shim towards 
the front of the vehicle to increase caster, thin 
edge to the rear to decrease caster. 


NOTE: Caster shims installed on the LH axle will 
change the front driveshaft angle. If a caster shim 
is used on the LH axle, driveshaft angles must be 
checked and conform to specifications in Section 
15-60, Driveshaft General Service. Always 
attempt to correct side-to-side caster variations 
by adjusting the RH axle caster. 


Tighten U-bolt nuts until all nuts contact cap. Tighten 
nuts to 142 N-m (105 ft-Ib). 


Caster and Camber Adjustment 


F-350 (4x4) Monobeam Front Drive Axle and 
F-Super Duty Monobeam Non-Driving Axle 


Caster and camber are not adjustable on F-350 (4x4) 
or on the F-Super Duty. 


Caster and Camber Adjustment 


F-150 —F-250 —F-350 4x2 with Ball Joint 
System 


Caster and camber adjustment is possible with service 
adjusters available in the 1/2 degree, 1 degree, and 
1-1/2 degree increments. One adjuster is used to 
adjust both caster and camber as described below. 


1. Measure vehicle caster and camber. Refer to the 
alignment charts in the Description portion of this 
section to determine if the vehicle is within 
specifications. Note any difference between the 
actual measurements and the specification. This 
information will be used to select the correct 
service adjuster. 


Refer to the chart following this procedure. Using 
the information from step 1 select the correct 
service adjuster. Note the orientation of the slot 
required to obtain the correct alignment. 


Example: If caster and camber together must be 
reduced 1 degree at the LH wheel, select the 1-1/2 
degrees service adjuster and orientate the slot 315 
degrees from the straight-ahead position in the 
vehicle. 


If the same adjustment was required for the RH side 
the orientation would be 255 degrees from the 
straight-ahead position. 


In all cases, select the service adjuster that will bring 
the alignment into specification with the smallest 
side-to-side variation (minimize caster and camber 
splits). 


3. Remove the front wheel. 
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ADJUSTMENTS (Continued) 


4. Loosen the pinch bolt at the upper ball joint and 
pry the adjuster out of the axle with the blade of a 
screwdriver. If required use Pitman Arm Puller 
T64P-3590-F or equivalent to remove the 
adjuster. 
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Install the new service adjuster. Orientate the slot 
as specified in the following chart. A 1-1/2 inch 
Socket may be used to rotate the adjuster into 
position. 


Tighten the pinchbolt to 67-88 N-m (50-65 ft-Ibs). 


7. Install the front wheel. 
8. Check alignment and reset toe to specification. 


Position Sit — | — нае — n  — — | CORA 
in Axle Camber Change Caster Change Camber Change Caster Change 
(Degrees) (Degrees) (Degrees) (Degrees) (Degrees) 
x da | Oo | cs SENE MN, б, Е 
ТЕЛЕ ЖЕН O j| No j| Oo Pasa EE 
BN a метан заноне жас” MINI желек кедені MC == 
12 | |  —05 | sos j +025 
|в |  -o5 |) o +075 
1-12 ——— ————— +100 
— рл S 
MEE C | OO ee | ee ` 
a ee re ЖЕРИ ӨРКЕН ee 
12 x ds [| — x05 — | 95 2 
ЕЕЕ j| 15 — | — 05 — | — 05 — -075 
ur | 3  [ ШЕШЕГІ 
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NOTE: The hole is centered on a zero-degree 


adjuster — not offset as shown. 
FRONT OF VEHICLE 


NOTE: The assembly plant sometimes builds 
vehicles with adjusters that are not zero- 225° 

degree type to control alignment. This table 135? 
shows the alignment changes that will 

occur if the vehicle was originally built with 180* 

zero-degree adjusters. Always check to see 
which adjuster has been installed (and it's 


uide : TOP VIEW OF CAMBER/CASTER ADJUSTER 
orientation) before making changes. 


(POSITION SLOT IN AXLE TO OBTAIN DESIRED ALIGNMENT) 
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ADJUSTMENTS (Continued) 


Checking and Adjusting Toe Alignment 


Refer to toe specifications for F-150—F-250—F-350 
and Bronco and Е-150—Е-250—Е-350 in the 
Description area of this section. 


Clear Vision is a term used to describe a level or well 
centered steering wheel. 


The F-Series and Econoline steering linkage has 
adjustments in both the tie rod and the drag link. First, 
remove the horn pad and insure that the steering 
wheel is properly installed as described in Section 
11-04A, Steering Column—Shift Rod. If correct, turn 
steering wheel from stop to stop to determine the 
center position. Return the steering wheel to the 
center position and lock in place using a steering 
wheel holder. With steering wheel locked in place, set 
toe to correct specification. 


E-150 - E-250 — E-350 


AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS 
ON THE ADJUSTING SLEEVE MUST BE POSITIONED 
WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) AS 
SHOWN WITH THE THREADED END OF THE BOLTS 
POINTING DOWN. 


F-150 — F-250 - Ғ-350 — F-SUPER DUTY AND BRONCO 


AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS 
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED 
WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) 

AS SHOWN WITH THE THREADED END OF THE BOLTS 
ON THE LEFT HAND SLEEVE POINTING TOWARDS THE 
FRONT OF THE VEHICLE AND THE THREADED END OF 
THE BOLTS ON THE RIGHT HAND SLEEVE FACING 
REARWARD. 


Suspension — General Service 


Loosen the clamp bolts for the adjusting sleeve at 
each end of the tie rod and link assembly 
connecting to the spindles. 


Rotate the sleeve until the correct toe alignment 
is obtained. 


With the clamps 4.76mm (3/ 16 inch) from the 
end of the sleeve on (4x4) models and centered 
between the adjustment sleeve lock ring nibbs on 
F-150—F-250—F-350 and F-Super Duty (4x2) 
and E-150—E-250—E-350 models, position the 
bolts as shown below. 


NOTE: Lubricate clamp fasteners prior to 
tightening. 


Recheck the toe alignment to make sure no 
changes occurred as the clamp nuts were 
tightened. 


F-SUPER DUTY 


AFTER SETTING TOE, THE CLAMP BOLT/NUT 
ON THE RIGHT (TIE ROD) ADJUSTING 
SLEEVE MUST BE POSITIONED WITHIN 

A LIMIT OF 45 DEGREES (PLUS/MINUS) AS 
SHOWN WITH THE THREADED END 

OF THE BOLT POINTING FORWARD. 


AFTER SETTING TOE, THE CLAMP BOLT/NUT 
ON THE LEFT (DRAG LINK) ADJUSTING SLEEVE 
MUST BE POSITIONED WITHIN A LIMIT OF 

45 DEGREES (PLUS/MINUS) AS SHOWN 

WITH THE THREADED END OF THE 

BOLT POINTING FORWARD. 


F3022-2D 
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ADJUSTMENTS (Continued) 


Steering Stop 


All F-150—F-250—F-350 (4x2) and F-Super Duty 
and E-150—E-250—E-350 models have built in 
steering stops which cannot be altered. 
E-250—E-350 models have non-adjustable steering 
stop pins which are pressed into the axle. These stop 


pins are matched to tire size and may necessitate 
replacement with different length stop pins if the tire 
size is changed. 


F-150—F-250—F-350 (4x4) models use a welded in 
screw and lock nut which is not adjustable. A spacer 
cap is used with wide tread tires on F-150 (4x4). 


Spindle Arm Adjustments 


The chart below shows the degree position of the front 
wheels when checking the stop adjustment angles. 


Vehicle Type 


F-150 (4x2) Regular & Super Cab 


36.8 
F-250/350 (4x2) Regular Cab, | 35.0 | 
Super Cab and Crew Cab | | 

Е-150 (4x4) Regular Cab, Super 

Cab and Bronco 

F-250 (4x4) Regular Cab, Super 

Cab and Crew Cab 

F-350 (4x4) Regular Cab, F-250 

HD (4x4) 


"All stops are non-adjustable. 
(034.0 with 10x15 size tires. CF2364-1J 


Ball Joint | 


Vehicle Lean Correction 
Front Lean 


Measure the LH and RH front wheelhouse openings to 
ground as depicted in the Vehicle Lean Check portion 
of this section. Refer to the Vehicle Lean Test portion 
of this section for the specified limits on their 
side-to-side difference or lateral tilt. A vehicle within 
these limits would not have an objectionable lean 
appearance. However, if the lean is objectionable 
perform the following to adjust: 


e Vehicles with coil springs: 
If the side-to-side difference is less than 19mm (3/4 
inch) install a 6.35mm (1/4 inch) Service Shim (P/N 


3891 17-82) under the lower spring seat on the low 
side. No more than one shim is to be added. 
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If there is a side-to-side difference of 19mm (3/4 inch) 
or more remove the high side spring from the vehicle 
and compare it with a service replacement part having 
the same part number. 


If the free height of the original equipment spring 
exceeds the free height of the service part by 13mm 
(1/2 inch), install the service part in this location. If the 
free height of the original spring is less by atleast 
13mm (1/2 inch), remove the low side spring. 
Compare the service spring to both of the original 
sprints and select the two springs most evenly 
matched. Install the higher spring at the low side. 


ө Vehicles with front leaf springs. 


A service shim is available that installs between the 
spring and the axle. 


Rear Lean 


A side-to-side lean at the rear of the vehicle can be 
adjusted by approximately 10mm (3/8 inch) by 
installing a shim between the rear spring and axle on 
the low side of the vehicle. А “low at the rear” vehicle 
can be raised approximately 10mm (3/8 inch) by 
installation of one shim on each side. Use the following 
procedure to install the shim (D7TZ-5742-AZ): 


1. Raise the vehicle frame until the weight is off the 
rear springs but with the tires still touching the 
floor. 


2. Loosen the spring U-bolts to allow the axle to 
separate from the spring approximately 13mm 
(1/2 inch). 


3. Position the shim (D7TZ-5742-AZ) between the 
spring and the spring seat and with the tie bolt 
head through the hole in the shim. On 4x4 
vehicles, position the shim between the rear 
spring and axle spacer. Tape may be used to hold 
the shim in position. 


4.  Assure that the spring leaves are properly 
aligned and the spring U-bolts contact the edges 
of the spring assembly or axle seat. 


5.  Tighten the spring U-bolt sufficiently to assure 
that the spring tie bolt head that extends through 
the shim enters the hole in the axle seat. 


6. Tighten U-bolt nuts to 102-135 N-m (75-100 
ft-lbs) on F-150 (4x2 and 4x4) / Bronco and 
E-150—E-250—E-350 and to 204-282 N-m 
(150-210 ft-lbs) on F-250—F-350 (4x2) апа 
E-250—E-350. 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 
me male ”” — r—q vh w ] 
F-150 (4x2) with Stamped Twin -Веат Axles — Removal of Camber Adjusting Sleeve 


T78P-5638-A Suspension Bushing Service Set | 6.75” and 7.5" 4-Bar Rear Axle Vehicles 
T80T-5638-A Front Suspension Bushing Too! Front Drive Axle Suspension Bushing Removal and Installation 
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SECTION 04-01А Suspension, Front 
Түгіп-І-Веат / Solid-l-Beam 
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VEHICLE APPLICATION 


F-150—F-350 (4x2), E-150—E-350 and F-Super Duty 
Chassis Cab, Commercial Stripped Chassis and Motor 
Home Chassis Vehicles 


DESCRIPTION 


Front Suspension 
The F-150—F-250—F-350 (4x2) and Е-150--Е-350 
vehicles use coil springs with the two l-beam type front 
axles. The springs are mounted between the frame 

spring pocket and the axle. 
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DESCRIPTION (Continued) 


Front Suspension —F-150 — F-250 — F-350 (4x2) 


UPPER SPRING 
SEAT-5A318 (RH) UPPER SPRING 


SEAT-5B315 (LH) 


SPINDLE 
3105 (RH) 
RADIUS 
( АВМ-3405 
— 
# ONS 
(nF 
RIGHT AXLE 6007 
3006 
C 4 SPINDLE 
FRONT OF VEHICLE LEFT AXLE 3106 (LH) 
F4668-2B 
Front Suspension — E-150 — E-250 — E-350 
| $НОСК АВ$ОВВЕВ 
fe 18045 
N = 
[P Е 


SPRING-5310 


RIGHT AXLE 
3006 


NOTE: 

CLAMPS MUST BE 
INSTALLED IN POSITION 
SHOWN + 45° 


RADIUS 
ARM 


RADIUS ARM-3405 


CES —À 


E-250 — E-350 VEHICLES 
OTHERWISE SAME AS ABOVE 


SPINDLE 

3105 (RH) 

E-150 SHOWN 3106 (LH) 
MAIN VIEW 
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04-01A-3 
DESCRIPTION (Continued) 


The F-Super Duty Chassis Cab vehicle uses two leaf 
springs attached to a solid l-beam front axle. The 
springs are mounted to the front axle with U-bolts and 
are attached to the frame side rails using a ''fixed" 
bracket at the rear and a moveable shackle at the 
front. 


Front Suspension —F-Super Duty Chassis Cab 


FRONT TRACK 
BAR ASSEMBLY 


DRAG LINK 
ASSEMBLY 
3B008 


FRONT SPRING 
SHACKLE 
5K316 
FRONT SOLID 
I-BEAM 
AXLE-3010 


F-Super Duty Commercial Stripped Chassis and Motor 
Home Chassis Vehicles use two leaf springs attached 
to a solid l-beam front axle. The springs are attached 
to the frame side rails using a ''fixed'' bracket at the 
front and a moveable shackle at the rear. 


Front Axle 


The F-150—F-250—F-350 (4x2) and 
E-150—E-250—E-350 vehicles use two l-beam type 
front axles (one for each front wheel). One end of each 
axle is attached to the spindle and a radius arm, and 
the other end is attached to a frame pivot bracket on 
the opposite side of the vehicle. 


F-Super Duty series vehicles use а solid l-beam type 
front axle and is attached by two leaf springs to both 
frame side rails. The springs are mounted to the axle 
by U-bolts. 


Suspension, Front Twin-I-Beam/ Solid-I-Beam 
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LEAF SPRING 
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REAR SPRING 
BRACKET 
5341 (LH) 


SHOCK 
ABSORBER 
18124 
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HUB AND ROTOR 
ча ASSEMBLY 


I.N 


Each spindle is held in place on the axle by ball joints 
(F-150—F-350 4x2) on I-Beam axles or a spindle pin 
(kingpin) (Е-150--Е-350 and F-Super Duty Series) 
which pivots in bronze bushings pressed in the upper 
and lower ends of the spindle on forged І-Веат axles. 
A thrust bearing is installed between the lower end of 
the axle and the spindle to support the load on the 
axle. All vehicles (except F-Super Duty Stripped 
Chassis and Motor Home Chassis Vehicles) have a 
steering arm which is an integral part of the spindle. 


Tracking Bar 


On the F-Super Duty Chassis Cab vehicles, a tracking 
bar is attached to the left hand side of the # 1 
crossmember and to the right hand side of the axle 
I-beam inboard of the right hand spring pad. 


Front Shock Absorber 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 


psi). Do not attempt to open, puncture or apply 
heat to the shock absorbers. 
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DESCRIPTION (Continued) 


The hydraulic shock absorbers and the low pressure 
gas shock absorbers are of the direct, double-acting 
type. They provide a continuous dampening effect 
both on compression and rebound. These shock 
absorbers are of telescopic design with rubber 
grommets at the mounting points for quiet operation. 


The low pressure gas shock absorbers are sealed and 


charged with nitrogen gas to reduce shock absorber 
fade and improve vehicle ride. The shock absorbers 


are sealed, non-adjustable units and must be replaced 


as complete assemblies. 


Front Wheel Assembly 


Each front wheel and tire assembly is bolted to its 
respective front hub and rotor assembly. Two 
opposed tapered roller bearings are installed in each 
hub. A grease retainer is installed at the inner end of 
the hub to prevent lubricant from leaking onto the 
rotor. The entire assembly is retained to its spindle by 
the adjusting nut, washer, retainer, cotter pin and 
grease Cap. 


E-350, F-350 and F-Super Duty vehicles equipped 
with dual wheel rear axles have the wheel and tire 
assembly attached to the hub and rotor with integral 
two-piece swiveling lug nuts. 


WARNING: Do not attempt to use past model lug 
nuts (cone-shaped, one-piece) to replace the 
integral two-piece swiveling lug nuts. If so used, 
past model lug nuts can come loose in vehicle 
operation. Do not attempt to use past model 
wheels, which have cone-shaped lug nut seats, 
on this vehicle. Do not attempt to use the new 
design wheels and lug nuts on past model wheel 
hubs. Attempted use of intermixed wheels can 
lead to damage to the wheel mounting system 
and could result in wheels coming loose in 
operation. 
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Wheel End Assembly — Vehicles with Single Rear 


Wheels 


INNER 
BEARING 


RETAINER 
374536 


HUB AND 
ROTOR 


1102 LUG NUT 
381542 


F2948-1B 


Front Stabilizer Bar —F-150—F-350 (4x2), 
F-Super Duty Series and Econoline 


The front stabilizer bar is located behind of the front 
axle and is attached to the І-Веат through a rubber 
insulated link assembly. Not all F-Super Duty vehicles 
are equipped with a stabilizer bar. Stabilization is 
acquired through torque loads transmitted to the 


frame side rails through the stabilizer bar assembly. 
F-Super Duty Chassis Cab— The front stabilizer bar 
on these vehicles is attached to the rear of the axle 
beam, and is connected to each frame side rail by 
insulated link assemblies. 
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ADJUSTMENTS 


Front Wheel End Assembly — Vehicles with Dual 
Rear Wheels 


ROTOR 


INNER 
BEARING 


SPINDLE 


GREASE 
SEAL 


INNER 
BEARING 
CUP 


Wheel Bearing Adjustment —F-Super Duty 
Stripped Chassis Vehicles 

To check the wheel bearing adjustment, raise the front 
of the vehicle. Then, grasp the tire at the sides, and 
alternately push inward and pull outward on the tire. If 
any looseness is felt, adjust the front wheel bearings. 


Raise the vehicle until the tire clears the floor and 
install safety stands. 


Remove the wheel cover. Remove the grease 
cap from the hub. 


Wipe the excess grease from the end of the 
spindle. Remove the cotter pin and locknut. 


04-01A-5 
"D" WASHER 
GREASE 
CAP 
OUTER 
BEARING ADJUSTING 
NUT NUT 
RETAINER 
F6556-2A 


Loosen the adjusting nut three turns. Attempt to 
obtain running clearance between the rotor brake 
surface and the shoe /linings by rocking the 
wheel, hub and rotor assembly in and out several 
times to push the shoe and linings away from the 
rotor, or by light tapping on the caliper housing or 
some other means that does not damage the 
rotor lining surfaces. DO NOT PRY ON THE 
CALIPER PHENOLIC PISTON. If running 
clearance cannot be maintained throughout 
bearing adjustment in Steps 5 and 6, the caliper 
must be removed. Refer to Section 06-03, 
Brakes, Disc—Light and Heavy Duty —Sliding 
Caliper. 


Tighten the wheel bearing adjusting nut to 23-34 


N-m (17-25 ft-Ib) while rotating the disc brake 
rotor in the opposite direction. 


Back the nut off approximately 120 to 180 
degrees. 


Tighten the nut to 2.03-2.26 N-m (18-20 in-Ib) 
while rotating the disc brake rotor. 


ө End play should be .006-. 127mm 
(.00025-.005 inch). 
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ADJUSTMENTS (Continued) 


e Torque required to rotate the hub should be 
1.13-2.82 N-m (10-25 in-Ib). 


Install the retainer, new cotter pin, and grease 
cap. 


Install the caliper (if removed). 


. Install the wheel and tire assembly. 


. Lower the vehicle and tighten the lug nuts to 190 
N.m (140 ft-Ib). 


. Install the wheel cover or hub cap, if so equipped. 


. Before driving the vehicle, pump the brake pedal 
several times to restore normal braking action. 


. After 800 kilometers (500 miles) of operation, 
retighten the lug nuts to specifications. Failure to 
retighten the lug nuts could result in the wheel 
coming off while the vehicle is in motion. 


Front Wheel Bearing Adjustment 


F-150 —F-350, F-Super Duty (Chassis Cab) and 
E-150 — E-350 

To check the wheel bearing adjustment, raise the front 
of the vehicle. Then, grasp the tire at the sides, and 
alternately push inward and pull outward on the tire. If 
any looseness is felt, adjust the front wheel bearings. 


Raise the vehicle until the tire clears the floor and 
install safety stands. 


Remove the wheel cover. Remove the grease 
cap from the hub. 


Wipe the excess grease from the end of the 
spindle. Remove the cotter pin and locknut. 


Loosen the adjusting nut three turns. Attempt to 
obtain running clearance between the rotor brake 
surface and the shoe/linings by rocking the 
wheel, hub and rotor assembly in and out several 
times to push the shoe and linings away from the 
rotor, or by light tapping on the caliper housing or 
some other means that does not damage the 
rotor lining surfaces. DO NOT PRY ON THE 
CALIPER PHENOLIC PISTON. If running 
clearance cannot be maintained throughout 
bearing adjustment in Steps 5 and 6, the caliper 
must be removed. Refer to Section 06-03, Disc 
Brakes—Light and Heavy Duty—Sliding Caliper. 


Tighten the wheel adjusting nut to 23-34 Nem 
(17-25 ft-lbs.) while rotating the disc brake rotor 
in the opposite direction. 


Back off the adjusting nut 120 degrees to 180 
degrees turn and install the retainer and new 
cotter pin without additional movement of the 
adjusting nut. Bearing end play should be 
0.006-0. 127mm (0.00025-0.005 inch). Bend the 
ends of the cotter pin around the castellated 
flange of the locknut. 


Check front wheel rotation. If the wheel rotates 
properly, reinstall the grease cap and wheel 
cover. If rotation is noisy or rough, remove and 
inspect the bearings. Service as required. 


Before driving the vehicle, pump the brake pedal 
several times to restore normal brake pedal 
travel. 


REMOVAL AND INSTALLATION 


Front Wheel Grease Seal and Bearing 
Removal 


Wheel bearing lubricant is a lithium base grease, Long 
Life Lubricant C 1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. 


Sodium-base grease is not compatible with 
lithium-base grease and should not be intermixed. 
Therefore, do not lubricate front and / ог rear wheel 
bearings without first identifying the type of original 
wheel bearing lubricant. Usage of incompatible 
bearing lubricants could result in premature lubricant 
breakdown. 


If bearing adjustment will not eliminate looseness or 
rough and noisy operation, the hub and bearings 
should be cleaned, inspected, and repacked with 
specified wheel grease. If the bearing cups or the cone 
and roller assemblies are worn or damaged, they 
should be replaced. 


1. Raise the vehicle until the tire clears the floor and 
remove the wheel and tire assembly from the hub 
and rotor as described in Section 04-04, Wheels 

and Tires. 


Remove the brake caliper, (refer to Section 
06-03, Disc Brakes), and wire it to the underbody 
to prevent damage to the brake hose. It is not 
necessary to disconnect the hose from the 
caliper. Do not let the caliper hang with its weight 
on the brake hose or the hose may become 
stretched, twisted or ruptured. 


3. Remove the grease cap, cotter pin, retainer 
adjusting nut and washer. 


Remove the outer bearing cone and roller. 


5. Pull the hub and rotor off the spindle and remove 
and discard the grease seal, if necessary. 


6. Remove the inner bearing cone and roller from the 
hub. Remove all traces of old lubricant from 
bearings, hub and axle spindle. 


7. Inspect the cups for scratches, pits or cracks. If 
the cups are worn or damaged, remove them with 
a drift. Clean the inner and outer bearing cones 
and rollers with solvent and dry thoroughly. Do 
not spin the bearings dry with compressed 
air. 


Inspect the cones and rollers for cracks, nicks, 
brinelling, or seized rollers. Inspect the grease 
retainer and replace it if it is cracked, nicked, 

dented, or worn. 
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REMOVAL AND INSTALLATION (Continued) 


9. 


Cover the spindle with a clean cloth and brush all 
loose dust and dirt from the brake assembly using 
Rotunda Brake and Clutch Service Vacuum 

09 1-0000 1 or equivalent. Remove the cloth 
from the spindle carefully to prevent dirt 
from falling on the spindle. 


Installation 


1. 


If inner or outer bearing cups were removed, 
install replacement inner and outer bearing cups 
in the hub with the appropriate bearing cup 
replacer tool (refer to the Special Service tool 
chart in the Specifications portion of this section) 
and Driver Handle T80T-4000-W). Be sure to 
seat the cups properly in the hub. The cups will be 
properly seated when they are fully bottomed. 
Replace grease retainers. Polish grease retainer 
journal on spindle with 400 grit sandpaper. Clean 
with clean cloth. 


Pack the inside of the hub with lithium-base 
grease, Long-Life Lubricant, C1AZ-19590-BA 
(ESA-M 1C75-B) or equivalent. Fill the hub until 
the grease is flush with the inside diameters of 
both bearing cups. Pack the bearing cones and 
rollers with wheel bearing grease. Use a bearing 
packer for this operation, Rotunda model 
108-00074, 108-00076, or 108-00078, or 
equivalent. ға packer is not available, work as 
much lubricant as possible between the rollers 
and cages. Lubricate the cone surfaces with 
grease. 


BEARING CUP 
DRIVER 


WHEEL 


BEARING CUP 
DRIVER 


Place the inner bearing cone and roller in the inner 
cup and install the new grease seal with Seal 
Replacer, T73T-1190-B. Be sure that the seal is 
fully bottomed. 
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SEAL REPLACER 
TOOL 
T73T-1190-B 


F1465-1D 


4. Installthe hub and rotor on the wheel spindle. 
Keep the hub centered on the spindle to 
prevent damage to the grease retainer or the 
spindle threads. 


5. Install the outer bearing cone and roller and the 
flat washer on the spindle, then install the 
adjusting nut, and adjust the wheel bearing as 
outlined under Adjustments in this Section. 


6. Install the retainer, new cotter pin, and grease 
cap. 


7. Install the caliper, (refer to Section 06-03, Disc 
Brakes. 


8. Install the wheel and tire assembly on the hub as 
described in Section 04-04, Wheels and Tires. 


9. Lower the vehicle and tighten the lug nuts to 
specification. Re-install the wheel cover or hub 
cap. 


10. Before driving the vehicle, pump the brake pedal 
several times to restore normal brake pedal 
travel. 


11. Retighten the lug nuts. Refer to the caution below. 
Failure to retighten the lug nuts could result in the 
wheel coming off while the vehicle is in motion. 


WARNING: On vehicles equipped with single 
rear wheels, retighten wheel lug nuts to the 
specified torque at 500 miles (800 km) of 
new vehicle operation and at the intervals 
specified in the separate Maintenance 
Schedule ad Record Log. 


On vehicles equipped with dual rear wheels 
retighten the wheel lug nuts to the specified 
torque at 100 miles (160 km), and again at 500 
miles (800 km) of new vehicle operation and at 
the intervals specified in the separate 
Maintenance Schedule and Record Log. 


Also retighten at 500 miles (800 km) after any 
wheel change or any time the lug nuts are 
loosened. 
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REMOVAL AND INSTALLATION (Continued) 


Failure to retighten wheel lug nuts at mileage 
specified could allow wheels to come off while 


the vehicle is in motion, possibly causing loss of 
vehicle control and collision. 


Front Spring—F-150—F-350 (4x2) and 
E-150—E-350 

Front Spring and Shock 
Absorber — F-150— F-350 (4x2) 


NUT AND WASHER 
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INSULATOR 
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' — Е (27-37 FT-LB) 
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E: 
OMS AG WG NUT-620469 
(55 70-100 N:m 
LOWER SHOCK (52-74 FT-LB) 


A 
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>t. BRACKET-18126 BOLT 
чы, —— ————— 805033 
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(269-329 FT-LB) D М, 
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129-149 Мт COTTER PIN AND DRAG LINK 


(95-110 FT-LB) 642569 F4669-E 
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REMOVAL AND INSTALLATION (Continued) 
Front Spring and Shock Absorber 
Installation — E-150 — E-250 — E-350 
UPPER WASHER 
d WASHER | NUT-34992 
NUT 1. NUT-384485 379572 109-162 Nem 
THIS RIVET USED BOLT-304684 «ә 25-37 М-т INSULATOR : 4 
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HE | m$). INSULATO 
no NN = ABSORBER 3B203 
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LOWER 34992 BRACKET 
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70-95 FT- -250 — E- 
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Removal 


1. Raise the front of the vehicle and place safety 
stands under the frame and a jack under the axle. 
Refer to Section 50-04, Hoisting and Jacking 
Light-Medium-Heavy, Pre-Delivery Manual, for 
hoisting instructions. 


NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. 
If the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
installation of the spring, the disc brake caliper 
must be removed from the spindle according to 
the procedures specified in Section 06-03, Disc 
Brakes. After removal, the caliper must be placed 
on the frame or otherwise supported to prevent 
suspending the caliper from the brake hose. 
These precautions are absolutely necessary to 
prevent serious damage to the tube portion of the 
caliper hose assembly. 


Disconnect the shock absorber from the lower 
bracket. 


F3725-E 


Remove the spring upper retainer attaching bolts 
or screws from the top of the spring upper seat 
and remove the retainer. 


Remove the nut attaching the spring lower 
retainer to the lower seat and lower insulator and 
axle and remove the retainer. 


5. Slowly lower the axle and remove the spring. 


Installation 


1. Place the spring in position and slowly raise the 
front axle. 


Position the spring lower retainer over the stud, 
lower insulator (if so equipped) and lower seat, 
and install the attaching nut. 


Position the upper retainer over the spring coil 
and against the spring upper seat, and install the 
attaching screw. 


Tighten the upper retainer attaching bolt and 
lower retainer attaching nut to specifications 
which follow: 
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REMOVAL AND INSTALLATION (Continued) 


e F-150 (4x2) 


- Upper Retainer, 18-24 N-m (13-18 
ft-lbs) 


- Lower Retainer, 95-135 N-m (70-100 
ft-lbs) 


@ F-250—F-350 (4x2) 


- Upper Retainer, 18-24 N-m (13-18 
ft-lbs) 


- Lower Retainer, 95-135 N-m (70-100 
ft-lbs) 


ө E-150—E-250—E-350 


- Upper Retainer 28-40 N-m (20-30 
ft-lbs) 


- Lower Retainer 95-135 N-m (70-100 
ft-lbs) 
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Connect the shock absorber to the lower 
bracket. Install the lower bolt with head towards 
the tire and tighten nut as follows: 

E-150/ 250/350 55-81 N-m (40-60 ft-lbs); 
F-150/ 250/350 70-100 N-m (52-74 ft-lbs). 


Remove the jack and safety stands. 


Front Spring-——F-Super Duty Chassis Cab, 
Commercial Stripped Chassis and Motor Home 
Chassis Vehicles 


Refer to the following illustrations and procedure for 
front spring removal and installation. 
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REMOVAL AND INSTALLATION (Continued) 


Front Spring, Shock Absorber and Tracking 
Bar — F-Super Duty Chassis Cab 
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REMOVAL AND INSTALLATION (Continued) 


Front Spring and Shock Absorber —F-Super Duty 
Commercial Stripped Chassis and Motor Home 
Chassis Vehicles 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 


Raise the vehicle frame until the weight is off the 
front springs with the wheels still touching the 
floor. 


2. Support the front axle with jacks to remove the 
weight from the spring U-bolts. 

3. Remove the nut and washer that holds the shock 
absorber to the spring spacer. Disconnect the 
shock absorber from the spring spacer. 

4. Remove the nut and bolt that retains the spring to 
the front spring shackle. 

5. Remove the nut and bolt that retains the spring to 
the front spring bracket. 

6. Remove the four U-bolt nuts. Remove the jack 
bracket or stabilizer bar bracket. Remove the 
U-bolts. 

7. Remove the spring from the vehicle. 

Installation 


1. 


Position the spring at the spring seat on the front 
axle and align the spring eye with its mating hole 
in the front spring shackle. 
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9. 


Prior to installation, coat the bushing with Long 
Life Lubricant C1AZ-19590-BA (ESA-M1C75-B) 
or equivalent. Gently guide the bolt through the 
shackle and spring eye. 


Install the retaining nut. Tighten to 163-203 N-m. 
(120-150 ft-Ibs). 


Align the spring eye with its mating hole in the 
spring bracket. 


Coat the bushing with Long Life Lubricant 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 
Gently guide the bolt through the bracket and 
spring eye. Install the retaining nut. Tighten to 
specification. 


Position the spring spacer on the locating boss in 
the spring. 


Install the U-bolts. Install the jack bracket or 
stabilizer bar bracket on the forward U-bolt. 
Install the four U-bolt nuts and tighten to 
specification. 


Install shock to spring spacer. Install the nut and 
washer that holds the shock absorber to the 
spring spacer and tighten to specifications. 


Remove the jacks from under the front axle. 


10. Lower the vehicle. 
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04-ОЛА-14 
REMOVAL AND INSTALLATION (Continued) 


Front Shock 
Absorber —E-150—E-250—E-350 
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SCREW — б) / i SPRING UPPER e, 102-142 №т 
2741 Nm NUT-382400 P 3 Y RETAINER e (75-105 FT-LB) 
20-30 FT-LB I [X WASHER 9) RADIUS ARM 
( BOLT-56761 (езе 34792 INSULATOR REAR BRACKET 
PE IGE LOWER 3B243 (LH) 
(35-50 FT-LB) P 26 WASHER 3B094 (RH) 
BUNTES М =< SHOCK INSULATOR 
LOCKNUT — ABSORBER 3B203 
34992 _ — BOLT 
95-135 Nem | қ >< 304905 RETAINER 
(70-100 FT-LB) Ыз SF 55-81 М-т 3B186 
SPRING A ° uis abes 
LOWER ^ 
RETAINER LÀ 
5A349 INSULATOR 
5414 RADIUS ARM 
SPRING LOCKNUT SHOCK LOWER 395 
3499 BRACKET 
SEAT . 18126 
TM шы Yee RADIUS ARM 
sS . 3405-(E-150) 
AXLE I ; NUT-34979 
ASSEMBLY BOLT-384208 95-129 N-m 
326-433 N-m (70-95 FT-LB) 
| 240-320 FT-LB) OTHERWISE SAME AS ABOVE 


CAUTION: The low pressure gas shock absorbers 
are charged with Nitrogen gas to 931 kPa (135 
psi). Do not attempt to open, puncture or apply 
heat to the shock absorbers. 


Removal 


1. Insert a wrench from the rear side of the spring 
upper seat to hold the shock absorber upper 
retaining nut. Loosen the stud by turning the hex 
provided on the exposed (lower) part of the stud 
and remove the nut. 


Disconnect the lower end of the shock absorber 
from the lower bracket (bolt and nut). 


Remove the shock absorber, washers and rubber 
insulators. 


F3725-E 


Installation 


1. Wheninstalling a new shock absorber, use new 
rubber insulators. Install the lower washer and 
insulator on the stud end, and position the shock 
absorber in the spring upper seat. Install the 
upper insulator, washer and self-locking nut. 
While holding the nut as described in Step 1 of 
Removal, tighten to 25-37 N-m (18-28 ft-Ibs) by 
turning the hex provided on the stud. 


Connect the lower end of the shock absorber to 
the lower bracket by installing the bolt and nut. 
Tighten to 55-8 1 N-m (40-60 ft-lbs). 


Front Shock 
Absorber —F-150—F-250—F-350 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 
psi). Do not attempt to open, puncture or apply 
heat to the shock absorbers. 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 


Insert a wrench from the rear side of the upper 
spring seat to hold the shock absorber retaining 
nut in place. Loosen the stud by turning the hex 
provided on the exposed (lower) part of the stud 
and remove the nut and washer. 


2. Disconnect the lower end of the shock absorber 
from the lower bracket by removing the nut and 
bolt. 

3. Compress the shock absorber and remove it from 
the vehicle. 

4. Cut out the insulator from the upper spring seat. 

Installation 

1. Coat the upper spring seat with a soap solution 
and install a new one-piece insulator in the seat. 

2. Insert the upper shock absorber stud through the 
insulator. Install the steel washer and hand start 
the nut. Insert a wrench from the rear of the upper 
spring seat to hold the upper nut stationary. 
Tighten the hex on the shock absorber to 34-47 
N-m (25-35 ft-lbs) Nem (25-35 ft-lbs). 

3. Position the shock absorber in the lower bracket. 


Install the bolt so the bolt head faces the tire. 
Install the nut and tighten to 70-100 N-m (52-74 
ft-lbs). 


Front Shock Absorber—F-Super Duty Chassis 
Cab, Commercial Stripped Chassis and Motor 
Home Chassis Vehicles 


Removal 


1. 


Remove the nut and bolt that retains the shock 
absorber to the upper shock bracket. 


2. Remove the nut and bolt that retains the shock 
absorber to the eyes on the spring spacer. 

3. Remove the shock absorber from the vehicle. 

installation 

1. Position the shock absorber in the upper shock 
bracket. Install the nut and bolt and tighten to 
specification. 

2. Position the lower end of the shock absorber in 


Front Wheel Spindle —E-150—E-250—E-350 
and F-Super Duty Series Vehicles 

Removal 

Refer to the following illustrations. 


the spring spacer eyes. Install the nut and bolt 
and tighten to specification. 


Suspension, Front Twin-I-Beam/ Solid-|-Beam 
шананы ата ааа ааа аа ала ааа ENNEENCIEGMENEINEE CM IDEM DN Ж at OD) 


Front Wheel Spindle Installation — E- 150 with 
Spindle Pins 


NUT-33985 


68-101 N-m e PLUG-3B435 
iz: -91 Nm 
d В ы (50-65 FT-LB) 
PIN SEAL | SPINDLE 
3178 Me. PIN 
NUT-34671 77%-ы 
52-84 N-m 
(38-62 FT-LB) 
уум SPINDLE 
N = ASSEMBLY 
> Д) 
AXLE Í Ñ 52 
4? i \ б» 
Mc СУ 
2 PLUG-3B435 
LOCKWASHER E 5691 Nan 
(50-65 FT-LB) 
ROD A SPINDLE | 
Р ТСМ K ЫМ BEARING | 
| 3123 F3902-D 


Front Wheel Spindle Installation — E-250 — E-350 


with Spindle Pins 


PLUG-3B436 
AXLE 


50-65 N:m 
(37-48 FT-LB) 
LOCKWASHER 


SPINDLE 


PIN-3115 
SPINDLE BOLT 


LOCK PIN 


SPINDLE 
PIN SEAL 


SPINDLE 
ASSEMBLY 


NUT-34671 
52-84 N-m 
(38-62 FT-LB) 


SPINDLE 
PIN BEARING 
3123 


CALIPER 
ROD AND LINK 
ASSEMBLY NUT восвэ Le аер 
68-101 № 
(50-75 FT- LB) gov? PR 


(37-48. ЕТ. LB) 
Е4670-С 
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04-01A-16 Suspension, Front Twin-I-Beam/ Solid-l-Beam 04-01A-16 
Ба сес е жат a уке ыы селе II zas me r V ss 


REMOVAL AND INSTALLATION (Continued) 


Front Wheel Spindle Installation —F-Super Duty 


with Spindle Pins 
SPINDLE 
ASSEMBLY Á 
GREASE Ф 
PLUG - D. / 
\ < к 
| < 
“Жо жы 
SPINDLE PIN SPINDLE 
T SEAL PIN 


rd GREASE 
x“ @2—— PLUG 


со М, SPINDLE PIN 
LOCK BOLT 

MM Y 77 i 

SS 4) 52 y 


S THRUST 
^d е?-- BEARING 
SPINDLE PIN 


LOCKNUT 
AND WASHER 


04-01A-17 
REMOVAL AND INSTALLATION (Continued) 


Front Wheel Spindle Installation — Typical 
F-Super Duty Commercial Stripped Chassis and 
Motorhome Chassis 


PLUG 
ASSEMBLY 
3B435 


Suspension, Front Twin-l-Beam/ Solid-I-Beam 


AXLE a COTTER 
Ne SPINDLE дом 
ылмы. “О” NUT DURING ASSEMBLY 
75-105 Мт SPINDLE SELECT SHIMS-3117-TO FILL 
NUT (55-77 FT-LB) ASSEMBLY THE GAP SNUGLY 
75-105 N:m 
NL, (6577 FTLB | ОСАЛ | COTTER PIN | BUSHING 
-70 М. 72071 
(37-52 FT-LB) яс FT-LB) 
55-7 - p | SEAL 
BEARING 3 | (METAL SIDE UP) 
3123 анаи 4 z LIP TOWARD AXLE 
š SPINDLE 
STEERING = nds 
2 = 3130 
SPINDLE 
ARM-3146 M THRUST 
MSN BOUT BEARING ASSEMBLY 
NUT У; МД 389029 
75-105 Nm” ; Z ТЕ ROD 
(55-77 FT-LB) SPINDLE END-3280 
COTTER PLUG мө 
PIN ASSEMBLY 
72109 3B435 


Raise the front of the vehicle and install safety 
stands. 


Remove the wheel and tire assembly. 


Remove the caliper assembly from the rotor and 
hold it out of the way with wire. Refer to Caliper 
Removal instructions in Section 06-03, Brakes, 
Disc—Light and Heavy Duty—Sliding Caliper. 


Remove the dust cap, cotter pin, nut retainer, nut, 
washer, and outer bearing, and remove the rotor 


from the spindle. 


Remove inner bearing cone and seal. Discard the 
seal. 


Remove brake dust shield. Refer to Section 
06-03, Disc Brakes. 


Disconnect the steering linkage from the spindle 
arm by removing the cotter pin and nut, and then 
removing the tie rod end from the spindle arm with 
Tie Rod End Remover, TOOL-3290-D or 
equivalent. 


On Commercial Stripped Chassis and Motor 
Home Chassis Vehicles disconnect the drag link 
from the steering arm with Tie Rod End Remover, 
TOOL-3290-D or equivalent. 


Remove the nut and lockwasher from the lock 
pin, and remove the lock pin. 


. Remove the upper and lower spindle pin plugs; 
then, drive the spindle pin out from the top of the 
axle and remove the spindle and thrust bearing. 
Remove the spindle pin seal and thrust bearing. 


04-01A-17 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Make sure the spindle pin hole in the axle is free 
of nicks, burrs, corrosion or foreign material. 
Clean up the bore as necessary and lightly coat 
the surface with a lithium-base grease, Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. 


Install a new spindle pin seal with the metal 
backing facing up towards the bushing into the 
spindle as shown. Gently press seal into position, 
being careful not to distort the casing. 


Install a new thrust bearing with the lip flange 
facing down towards the lower bushing as 
shown. Press until the bearing is firmly seated 
against the surface of the spindle. 


Bearing Seal Installation, E-150 — E-250 — E-350 
and F-Super Duty — Typical 


SEAL 
(METAL BACKING 
TOWARD BUSHING) 


ADJUSTING SHIMS 
F-SUPER DUTY 
ONLY 


BEARING 
(INSTALLED PRIOR TO 


F1469-1C 


Lightly coat the bushing surfaces with grease and 
place the spindle in position on the axle. 


Hold the spindle with thrust bearing in place tight 
against the axle and measure the space between 
the axle and the spindle at the top of the axle. If 
the vehicle uses shimes, select the proper shims 
(3117) and install. 


Install the spindle pin with the “Т” stamped on 
one end towards the top, and the notch in the pin 
aligned with the lock pin hole in the axle. Insert 
the spindle pin through the bushings and axle 
from the top until the spindle pin notch and axle 
lock pin hole are in line. 


Suspension, Front Twin-I-Beam/ Solid-I-Beam 


10. 


11. 


12. 


13. 


14. 


15. 


04-01A-18 


Install the lock pin with the threads pointing 
forward and the wedge groove facing the spindle 
pin notch. Firmly drive the lock pin into position 
and mount the lockwasher and nut. Tighten the 
nut to specifications. 


Install the spindle pin plugs into the threads at the 
top and bottom of the spindle. Tighten the plugs to 
48-67 N-m (35-50 ft-lbs). 


Lubricate the spindle pin and bushings with 
Long-Life Lubricant C1AZ-19590-BA 

(ESA-M 1C75-B) or equivalent, through both 
fittings until grease is visible seeping past the 
upper seal at the top and from the thrust bearing 
slip joint at the bottom. If grease does not appear, 
recheck the installation procedure to correct the 
problem. Lack of adequate lubrication will result 
in rapid failure of the spindle components. 


Install the dust shield. Refer to Section 06-03, 
Disc Brakes. 


Pack the inner and outer bearing cone with 
bearing grease. Use a bearing packer. If a 
bearing packer is unavailable, pack the bearing 
cone by hand working the grease through the 
cage behind the rollers. 


Install the inner bearing cone and seal as 
described in Section O4-O 1A, Suspension 

Front— Twin I-Beam/ Solid-l-Beam. Install the hub 
and rotor on the spindle. 


Install the outer bearing cone, washer, and nut. 
Adjust bearing end play and install the nut 
retainer, cotter pin and dust cap as described in 
Section 04-014. 


Install the caliper as described in Section 06-03, 
Disc Brakes. 


Connect the steering tie rod and drag link (if 
equipped) to the spindle. Tighten the nut to 
specifications and advance the nut as required for 
installation of the cotter pin. 


. Install the wheel and tire assembly. 
. Lower the vehicle. 


. Check and, if necessary adjust the toe setting. 


Refer to Section 04-00, Suspension— General 
Service under Adjustments. Check the brakes for 
proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Front Wheel Spindle-—F-150—F-350 (4x2) 
with Ball Joints 


USE BALL JOINT 
REMOVING TOOL 
D81T-3010-8 TO . 


UPPER 
Removal HI MOVE CAMBER 
Front Wheel Spindle instaliation—F-150—F-350 SPINDLE 
(4x2) 
CAMBER 
ADJUSTER NUT-620483 
NUT-800895 65-88 Nem 
94-135 N:m 48-65 FT-LB 
(70-100 FT-LB) | ) 
STRIKE HERE 
TO REMOVE 


BALL JOINT 


Raise the front of the vehicle and install safety 
stands. 


the lower ball joints loose from the axle beam. 


CAUTION: Do notuse a pickle fork to 
separate the ball joint from the axle as this 


will damage the seal and the ball joint socket. 


SOIT POP THE BALL’ 
LOWER JOINT LOOSE LOWER 
BALL BALL 
JOINT RING JOINT 
BOLT-388727 SPINDLE F6255-1A 
365-446 N-m 3105 (RH) 
(269-329 FT-LB) COTTER PIN 3106 (LH) 
642569 . - 
NUT-383489 12. Remove the spindle and ball joint assembly from 
129-149 М-т STEERING ARM the axle 
(95-110 FT-LB) AND DRAG LINK F4671-1C 
Installation 


Place the spindle and the ball joints into the axle. 


Install the nut on the lower ball joint stud and 


2. Remove the wheel and tire assembly. tighten to 129-149 N-m (95-110 ft-Ib), and 
Remove the caliper assembly from the rotor and continue tightening the castellated nut until it lines 
hold it out of the way with wire. Refer to Caliper up with the hole in the stud. (Install the cotter pin.) 
Removal instructions in Section 06-03, Disc Install the camber adjuster in the upper spindle 
Brakes. over the upper ball joint stud. Be sure the adjuster 

4. Remove the dust cap, cotter pin, nut retainer, nut, к дн а iplis ш Ж 
washer, and outer bearing, and remove the rotor Refer t S. : in О 406 S nsion—G neral 
from the spindle. 2. daran i E 

5. Remove inner bearing cone and seal. Discard the Install the clamp bolt and nut into the axle boss. 
seal. Tighten the nut to 65-88 N-m (48-65 ft-lb). 

6. Remove brake dust shield. Refer to Section Install the dust shield. Refer to Section 06-03, 
06-03, Disc Brakes. Disc Brakes 

7. Disconnect the steering linkage from the integral Pack the inner and outer bearing cone with a 
spindle and spindle arm by removing the cotter lithium-base grease, Long-Life Lubricant 
pin and nut and then removing the tie rod end from C1AZ-19590-BA (ES A-M1C75-B) or equivalent. 
the spindle arm with Tie Rod End Remover, Use a bearing packer. If a bearing packer is 
TOOL-3290-D or equivalent. unavailable, pack the bearing cone by hand 

8. Remove the cotter pin and castellated nut from working the grease through the cage behind the 
the lower ball joint stud. rollers. 

9. Remove the nut from the axle clamp bolt an К Wheel Hubs an 
(EMONG E pol MOM tne eade: Bearings—Front (except Front Drive). Install the 

10. Remove the camber adjuster from the upper ball hub and rotor on the spindle. 
joint stud and axle beam. Install the outer bearing cone, washer, and nut. 

11. Strike the inside area of the axle as shown to pop Adjust bearing end play and install the nut 


retainer, cotter pin and dust cap as described in 
Section O4-O 1A, Suspension Front— Twin 
I-Beam/ Solid-l-Beam. 


04-01A-20 
REMOVAL AND INSTALLATION (Continued) 


Install the caliper as described in Section 06-03, 
Disc Brakes. 


. Connect the steering linkage to the spindle. 
Tighten the nut to 94-135 N-m (70-100 ft-Ibs) and 
advance the nut as required for installation of the 
cotter pin. 


. Install the wheel and tire assembly. 
. Lower the vehicle. 


. Check, and if necessary, adjust the toe setting. 
Refer to Section 04-00, Suspension— General 
Service under Adjustments. Check the brakes for 
proper operation. 


Camber Adjuster —F-150 —F-350 (4x2) with 
Ball Joints 


Removal 
Raise the vehicle and remove the wheel and tire. 


Remove the upper ball joint camber adjuster 
clamp bolt nut and remove the clamp bolt from the 
axle. 


Remove the camber adjuster from the axle using 
Ball Joint Removing Tool D81T-3010-B or 
equivalent to wedge the adjuster out of the axle. 


Installation 


Install the correct camber adjuster into the axle 
aligning the slot in the adjuster correctly. 


Install the adjuster on the upper ball joint stud and 
tap the adjuster into the axle. 


Install the clamp bolt and nut in the axle. Tighten 
the nut to 65-88 N-m (48-65 ft-Ib). 


Upper and Lower Ball Joints —F-150—F-350 
(4x2) 


Removal 


1. Remove the spindle and ball joint assembly from 
the axle as described in this section under Front 
Wheel Spindle-F- 150—F-350 (4x2) with ball 
joints. 


Install the spindle assembly in a vise and remove 
the snap ring from the lower ball joint. Remove the 
lower ball joint from the spindle using C-Frame 
Assembly T74P-3044-A 1 or equivalent and 
Receiver Cup D81T-3010-A or equivalent. Turn 
the forcing screw clockwise until the ball joint is 
removed from the spindle. 


Suspension, Front Twin-I-Beam/Solid-I-Beam 


04-01A-20 


LOWER BALL JOINT REMOVAL 


Уу 


INSTALLATION CUP 


Ñ D81T-3010-A4 


C-FRAME ASSEMBLY 


3. Assemble C-Frame Assembly and receiver cup 
on the upper ball joint, and turn forcing screw 
clockwise until ball joint is removed from the 
spindle. 

NOTE: Always remove lower ball joint first. 


CAUTION: Do not heat the ball joint or the 
spindle to aid in removal. 


REMOVING UPPER 
BALL JOINT 


С. № 
INSTALLATION C-FRAME ASSEMBLY 
CUP T74P-3044-A1 
D81T-3010-A4 
F6257-B 
Installation 


NOTE: Lower ball joint must be installed into the 
spindle first. 


04-01A-21 
REMOVAL AND INSTALLATION (Continued) 


1. Toinstall the lower ball joint, assemble C-Frame 
Assembly, Ball Joint Receiver Cup 
(081Т-3010-А5) and Installation Cup 
(D81T-3010-A 1 and D81T-3010-A3) or 
equivalents inside cup (081Т-3010-А4 or 
equivalent) in position on the spindle. Turn forcing 
screw clockwise until ball joint is seated. 


CAUTION: Do not heat the ball joint or axle to 
aid in installation. 


INSTALLING LOWER 
BALL JOINT 


< 
Qi 
- > 
RECEIVER 
INSTALLATION CUP C-FRAME ASSEMBLY 
CUP D81T-3010-A5 T74P-3044-A1 
D81T-3010-A4 


F6259-B 


2. Install the snap ring onto the ball joint. 


3. Toinstallthe upper ball joint, assemble the 
C-frame in position on the spindle and repeat Step 
Е. 


INSTALLING UPPER 
BALL JOINT 


= í RECEIVER 


INSTALLATION 
CUP CUP 
D81T-3010-A4 C-FRAME D81T-3010-A5 
AND ADAPTORS ASSEMBLY 
D81T-3010-A3 AND A1  T74P-3044-A1 F6258-B 


4. Install the spindle and ball joint assembly as 
described in this Section. 


Suspension, Front Twin-l-Beam/ Solid-I-Beam 


Axle Pivot Bushing 
Removal 


\ 
FORCING | AXLE 

SCREW | 
Т78Р-5638-А1 | 


РІУОТ BUSHING 
REMOVER 
T80T-5638-A2 


ms 


WRENCH 


RECEIVER CUP 
T78P-5638-A2 
BACKUP 


WRENCH F3315-E 


1. Remove front coil spring as described in this 
Section under Front Spring Removal and 
Installation. 


2. Remove the axle pivot nut and bolt. Pull the pivot 
end of axle down until bushing is exposed. 


3. Install Forcing Screw (T78P-5638-A 1), Bushing 
Remover T80T-5638-A2 and Receiver Cup 
(T78P-5638-A4) or their equivalents onto pivot 
bushing. Turn the forcing screw clockwise to 
remove the pivot bushing. 


Installation 


1. Place pivot bushing in axle. Assemble Receiver 
Cup (T78P-5638-A2), Forcing Screw 
(T78P-5638-A 1) and Bushing Replacer 
(T78P-5638-A3) or equivalents, as shown. Add 
four to six washers between head of forcing 
screw and Bushing Replacer (78P-5638-A3). 
Install bushing into axle, leaving 5.33-7.37mm 
(0.210-0.290 inch) gap between the shoulder of 
the bushing outer metal and the face of the 
І-Веат as shown in the illustration. 


BUSHING 
REPLACER AX 


T78P-5638-A3 FORCING SCREW 


T78P-5638-A1 
WASHERS 


| 
n3 m 


RECEIVER CUP 
T78P-5638-A2 


BACKUP 
WRENCH WRENCH 


F6668-1A 
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Suspension, Front Twin-I-Beam/Solid-I-Beam 
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REMOVAL AND INSTALLATION (Continued) 


А | 2. Position axle in pivot bracket and install axle pivot 
Axle Pivot Bushing Installed bolt through the bracket and axle. Install nut but 
do not tighten at this time. 
Boss: 3. Install spring, following the procedure in this 
° mm . š h 
(0.210-0.290 INCH) Section. Make sure spring is seated. 
iE 4. Lower vehicle and with the weight on the 
suspension, tighten pivot bushing bolt and nut to 
163-203 N-m (120-150 ft-lbs). 
FRONT OF 
VEHICLE Ж? 
BUSHING ASSEMBLY-3B177 
TO BE INSTALLED 
AS SHOWN. MUST BE FREE 
FROM OIL AND GREASE F6669-B 
Radius Arm 
Radius Arm Installation — F-150 — F-250 — F-350 
(4x2) —F-250 —F-350 
BOLT-40949 
18-24 Nm. , 
š SHOCK 
фай taa ES 18124 802210 RIVET 
v RADIUS ARM 647096 
SPRING ERN uie NUT-000937 
5310 спе) HEAT SHIELD] (77-100 FT-LB) 
CE 09A676 
NUT-34992 = (RH ONLY) 
94-135 М-т == | 
(70-100 FT-LB) I — NUT-620469 
RETAINER v >< (62.74 FTLB) 
da > 52-74 FT-L 
5A349 a> . LE o Ke ( 
T AC _ LOWER SHOCK 
ут ЖА Š BRACKET-18126 WASHER 
wali | BOLT 379572 
(27-37 FT-LB) | im 
(гі NUT-34992 
INSULATOR = J — 109-162 N-m 
5414 ae (80-120 FT-LB) 
LOWER SPRING ~ NUT-34992 | 1 
SEAT-5A316 365-446 N-m OUTER 
(269-329 FT-LB) Z INNER INSULATOR 
RETAINER INSULATOR 3A184 
RADIUS 3B186 3B203 
ARM-3405 Nut 
00937 
BOLT 65-88 Nem RIVET SPACER 
605291 (48-65 FT-LB) 647096 3B244 
CLAMP 
BOLT 
BOLT-388727 мог : 
365-446 N-m 
(269-329 FT-LB) ш Ni 


NUT 
383489 
129-149 Nem 


(95-110 FT-LB) JOI 


SPINDLE AND BALL 


NT ASSEMBLY F3908-F 
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REMOVAL AND INSTALLATION (Continued) 


Radius Arm Assembly —E-250 апа E-350 


PLUG-3B435 iis 
50-65 N:m 
(37-48 FT-LB) 
SPINDLE 
PIN SEAL 
3178 SPINDLE 


PIN 


LOCKWASHER 
793 


3479 SPINDLE BOLT 


LOCK PIN 
RADIUS ARM 
ASSEMBLY 
3405 
NUT-34671 
52-84 Nem 
(38-62 FT-LB) 
SPINDLE 
ASSEMBLY 
STEERING 
STOP PLUG 
ROD AND LINK 
NUT-800895 PLUG-3B435 
ASSEMBLY 68-101 N-m 48-67 Nem 
(50-75 FT-LB) (35-50 FT-LB) 
SPINDLE PIN 
BEARING-3123 F2379-H 


Removal I Remove the front spring as outlined in this 
Raise the front of the vehicle, and place safety Section. 


stands under the frame. Place a jack under the . Remove the spring lower insulator and seat from 
axle. the radius arm, and then remove the bolt and nut 
Remove front tires. that attaches the radius arm to the axle. 


Disconnect front stabilizer bar (if so equipped) at . Remove the nut, rear washer, insulator and 
ilie n ы бШірре9) spacer (F-150—F-250—F-350) from the rear 


side of the radius arm rear bracket. 
NOTE: The axle must be supported on the jack 


throughout spring removal and installation, and . Remove the radius arm from the vehicle, and 
must not be permitted to hang by the brake hose. remove the spacer (Е-150--Е-250--Е-350) 
If the length of the brake hose is not sufficient to inner insulator and retainer from the radius arm 


provide adequate clearance for removal and stud. 
installation of the spring, the disc brake caliper 
must be removed from the spindle according to Installation 


the procedures specified in Section 06-03, Disc 1 
Brakes. After removal, the caliper must be placed | 
on the frame or otherwise supported to prevent 

suspending the caliper from the brake hose. 

These precautions are absolutely necessary to 

prevent serious damage to the tube portion of the . Install the retainer, inner insulator and spacer 
caliper hose assembly. (E-150—E-250—E-350) on the radius arm stud 


Disconnect the lower end of the shock absorber and insert the stud through the radius arm rear 
from the shock lower bracket (bolt and nut). bracket. 


Position the front end of the radius arm to the 
axle. Install the attaching bolt from underneath 
through the radius arm and axle, and then install 
the nut finger-tight. 


04-01A-24 


REMOVAL AND INSTALLATION (Continued) 


3. Install the spacer (F-150—F-250—F-350), 
insulator, rear washer and nut on the arm stud at 
the rear side of the arm rear bracket. Tighten the 
nut to 109-162 N-m (80-120 ft-lbs). 


4. Tighten the nut on the radius arm to the axle bolt 
using the following torque: F-150 — 
F-250—F-350, 365-446 М-т (269-329 ft-lbs) 
E-150—E-250 — E-350, 326-433 N-m (240-320 
ft-lbs). 


5. Install the spring lower seat and spring insulator 
on the radius arm so that the hole in the seat goes 
over the arm-to-axle bolt. 


6. Install the front spring as outlined in the foregoing 
procedures in this Section. 


7. Connect the lower end of the shock absorber to 
the lower bracket on the radius arm with the 
attaching bolt and nut. On the F- 150 — F-250 — 
F-350, the bolt head must be installed towards 
tire. Tighten the nut to 70-100 N-m (52-74 ft-lbs). 
On the E- 150 — E-250 — E-350, tighten the nut 
to 55-81 Nem (40-60 ft-lbs). 


8. Reinstall front stabilizer bar (if so equipped) to 
link. Tighten nut to 70-100 N-m (52-74 ft-lbs). 


9. Reinstall front brake calipers if removed. 
10. Reinstall front tires. 
11. Lower the vehicle. 


Radius Arm Rear Bracket —E-150-E-250-E-350 


With the radius arm removed from the bracket, 
remove the three rear bracket-to-frame bolts and 
remove the bracket. Position the replacement bracket 
to the frame and install the three attaching bolts and 
nuts. Do not completely tighten one at a time. 
Partially tighten all three and repeat in sequence 
until specified torque of 102-142 N-m (75-105 
ft-Ibs) is obtained for all. 


Suspension, Front Twin-I-Beam/Solid-l-Beam 


Jounce Bumper 


Jounce Bumper 
Installation —F-150 — F-250 —F-350 


BOLT 


803500 
FRONT OF VEHICLE 1629 Wit 


(14-22 FT-LB) 


JOUNCE BUMPER 
3020 


INSTALL THIS 
SURFACE OUTBOARD 


F3909-1C 


Removal 


1. Remove hex head bolt that holds jounce bumper 
to Frame. Remove jounce bumper. 


Installation 


1. Place the jounce bumper in position under the 
frame and spring upper seat. For F-150 — F-250 
— F-350 (4x2) vehicles, position jounce bumper 
in rearward set of holes on R.H. side of the frame. 


NOTE: The rearward set of holes are for 
F-150—F-250—F-350 (4x2) vehicles only. The 
forward set of holes are for F-150 (4x4) and 
Bronco only. 


Install bolt and tighten to 19-29 N-m (14-22 ft-Ibs) 
for F-150—F-250—F-350, 25-40 N-m (20-30 
ft-lbs) for E-150—E-250—E-350. 


Jounce Bumper —F-Super Duty 


FRAME 
SIDE RAIL 


(18-30 FT-LB) 


2 BUMPER MOUNTING 
d | ВВАСКЕТ 
70-100 N-m 38251 
(52-74 FT-LB) c JOUNCE 
BUMPER 
4002 


04-01A-24 


04-01A-25 
REMOVAL AND INSTALLATION (Continued) 


Removal 


1. Remove the two nuts from the U-bolt or bolts that 
holds the bumper mounting bracket to the side 
rail. 


If required, remove the nut that holds the bumper 
assembly to the bumper mounting bracket. 


Axle Pivot Bracket (Right Side) 
F-150 —F-250 —F-350 (4x2) 


UPPER SPRING 
SEAT-5A318 (RH) ~ "= 


SPINDLE 
3105 (RH) 


RIGHT AXLE 
3006 


FRONT OF VEHICLE 


& 


ЗА == 


- 
“- 


> 


MAIN VIEW 


NUT-802073 
LEFT AXLE 104-149 Nem 
BRACKET 


3K090 


NUT-802073 
104-149 Nem 
(76-109 FT-LB) 


RETAINER 


BOLT-801079 BOLT-802246 


162-203 N:m 


LEFT AXLE 
3007 


Removal 

1. Remove front spring and radius arm as described 
in this Section and remove the І-Веат Axle and 
wheel spindle assembly. 


Remove the four attaching nuts and bolts and 
remove the axle pivot bracket. 


Suspension, Front Twin-I-Beam/ Solid-!-Beam 


04-01A-25 


Installation 


1. If removed, install the bumper assembly to the 
bumper mounting bracket. Tighten the nuts to 
specification. 


Position the bumper and mounting bracket 
assembly on the frame side rail. Install the U-bolt 
or bolts and tighten the retaining nuts to 
specification. 


UPPER SPRING 
SEAT-5B315 (LH) 


NJ 


RADIUS 
ARM-3405 


SPINDLE 
3106 (LH) 


BOLT-801079 
162-203 N:m 
(120-150 FT-LB) 


CROSSMEMBER 


FRONT OF VEHICLE RIGHT AXLE 


3006 


Installation 

1. Position the axle pivot bracket to the 
crossmember. Loosely install the bolts, bolt and 
retainer nuts. Do not tighten at this time. 


04-01A-26 Suspension, Front Twin-I-Beam/ Solid-l-Beam 04-01A-26 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: The two rearward vertical bolts must be 
installed with the bolt heads next to the engine oil 
pan to maintain the required clearance. The bolt 
and retainer assembly must be installed with the 
bolt heads on the inside surface of the pivot 
bracket. 


To ensure correct positioning of the axle pivot 
brackets, tighten the two forward (horizontal) 
fasteners to 149 N-m (110 ft-Ibs) first. Then, 
tighten the two rearward (vertical) bolts and nuts 
(at top of crossmember) to 149 N-m (110 ft-lbs). 


Install the І-беат axle and wheel spindle 
assembly, front spring, and radius arm as 
described in this section. 


04-01A-27 Suspension, Front Twin-l-Beam/ Solid-I-Beam 04-01A-27 
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REMOVAL AND INSTALL.ATION (Continued) 


Front Stabilizer Bar 
E-150 — E-250 — E-350 


STABILIZER 
BAR ASSEMBLY 


5482 (E-350 RV CUTAWAY ONLY) INSTALL LINK WITH OFFSET 


TOWARD FRONT AS SHOWN 


NUT 
384485 
25-37 N:m 
(18-28 FT-LB) WASHER LOCKNUT 
18041 ^, 34992 
INSULATOR 
"a 326-433 N-m 
(240-320 FT-LB) 
mM 
WASHER ae SPACER 
18171 м4 359735 
(SERVICE ONLY) 
LINK ASSEMBLY » 
5K483 
BOLT ў е 
605704 : NUT 


WASHER BRACKET Ç 55-88 N-m 
801527 SC499 (40-65 FT-LB) 
FLATWASHER 
(E-150 ONLY) 
379572 
BOLT 
384208 


STABILIZER 
BAR-5482 


RETAINER 
5С498 


INSULATOR 


SPACER RETAINER 
5C496 5C498 


I SCREW 
800459 801954 
(806263 E-350 RV 20-33 N-m 
CUTAWAY ONLY) (15-25 FT-LB) 
21-33 N-m i VIEW Y 
(15-25 FT-LB) 

FOR E-350 RV CUTAWAY 158 AND 176 INCH 

WHEEL BASE ONLY 


F1885-G 


04-01A-28 


REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 


Disconnect the left and right ends of the front 
stabilizer bar from the link assembly attached to 
the |-Beam bracket. 


Disconnect the retainer bolts and remove the 
stabilizer bar. 


Disconnect the stabilizer link assemblies by 
loosening the right and left locknuts from their 
respective І-Веат brackets. 


Suspension, Front Twin-I-Beam/Solid-l-Beam 04-01A-28 


Installation 
1. 


Connect the right and left stabilizer links to their 
respective І-Веат brackets by sliding the bolt 
with washer through the link, the I-Beam bracket 
hole and toward the inside of the side rail. Tighten 
the washer and locknut to 55-8 1 N-m (40-60 
ft-lbs). The link must be installed with the 
bend facing forward on E-150 — E-250 — 
E-350 as shown. 


Connect the stabilizer bar to the frame side rails 
by placing the two retainers on the bottom of the 
side rails and tightening the four through bolts to 
21-33 N-m (15-25 ft-lbs) torque. 


Connect the stabilizer bar left and right ends to 
the left and right link assemblies respectively 
making sure that the washers and insulators are 
properly positioned. Tighten the retaining nuts to 
25-37 N-m (18-28 ft-lbs). 


04-01A-29 Suspension, Front Twin-I-Beam/ Solid-i-Beam 04-01A-29 
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REMOVAL AND INSTALLATION (Continued) 


Front Stabilizer Bar —F-150—F-250—F-350 
(4x2) 


FRONT OF VEHICLE 


и> 


FRONT OF VEHICLE 


и> 


CROSSMEMBER an 


VIEW FOR F-150 ONLY 
FOR REMAINDER OF COMPONENTS SEE MAIN VIEW 


FRONT STABILIZER 


BAR-5494 dupl Ren 


LINK MUST BE 
MAIN VIEW Ғ-250 AND 350 (4х2) LOCATED OUTBOARD 


OF STABILIZER BAR 


STABILIZER BAR 
5494 


BOLT BOLT 


ig куй PA NER E iin SIDEMEMBER 
NUT | RETAINER 
620482 aga 623484 MOUNTING 
37-50 Мт oe NUT ease 
(27-37 FT-LB) Оу „_ 620482 
479 37-50 Nm NUT 
FRAME la A> 620469 (DIESEL ONLY) 5484 
BRACKET | 71-100 Nem 4 STABILIZER 
5C495 (RH) (52-74 FT-LB) BAR 
5D485 (LH) NUT 5494 
BOLT 620482 
Eit PALNUT BOLT 37-50 N-m RETAINER 
ee (27-37 FT-LB) 3B353 


7.3L DIESEL ENGINE WITH A/C AND 
SUPER COOLING 
VIEW Y 


SEAT 
5A307 (RH) 


(o> 


VIEW X 


d: P" d 5B316 (LH) 
BOLT ———— m NUT 
МАЗ 620469 
71-100 М-т 
AMA NR ra (52-74 FT-LB) 
(269-329 FT-LB) — RADIUS 
LINK “Кк [7 ауы 
ASSEMBLY "T. 
STABILIZER | 3C140 (LH) Б 
ВАН 3С141 (RH) 62046 
5494 71-100 М-т 
BOLT (52-74 FT-LB) 
805031 805033 BOLT (F-150) 
37-50 N:m RETAINER WASHER © 388727 
(27-37 FT-LB) 38353 FRONT 801527 389574 (F-250/350) 
VEHICLES WITH 7.3L DIESEL STABILIZER FOR F-150 THRU 350 (4x2) (F-150 SHOWN) 
ENGINE, A/C, AND SUPER COOLING BAR-5494 VIEW 2 


F2874-J 


04-01A-30 
REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Disconnect the left and right ends of the front 
stabilizer bar from the link assembly attached to 
the spring seat. 


2. Disconnect the retainer bolts and remove the 
stabilizer bar. 


3. Disconnect the stabilizer link assemblies by 
loosening the right and left locknuts from their 
respective І-Веат brackets. 


Installation 


1. Loosely assemble the entire stabilizer bar system 
with both link assemblies outboard of the 
stabilizer bar. Force the stabilizer bar rearward 
to connect the bar ends to the link assemblies. 


2. Tighten the nuts and bolts retaining the link 
assemblies to the stabilizer bar and spring seat to 
7 1-100 N-m (52-74 ft-lbs). 


3. Check to be sure the insulators are seated in the 
retainers and that the stabilizer bar is centered in 
the assembly. 


Tighten the stabilizer bar-to-frame retainer nuts 
and bolts to 37-50 N-m (27-37 ft-lbs). 


Suspension, Front Twin-!-Beam/ бойа-І-Веат 


04-01A-30 


Front Stabilizer Bar —F-Super Duty Chassis 
Cab 


STAMPED 
NUTS 
802158 
48-68 N-m 
(35-50 FT-LB) 
| | BOLT 
- | 605546 
ч 
< 4 "Уча. 
Pi xq 4, 4 «9 
EN |— 
7S L WASHER 
d NOS 801527 
MOUNTING š қ 
BRACKET S 
5C495 ` 
NUT 
620469 
70-100 N-m 
(52-74 FT-LB) BOLT-605704 
WASHER 
18171 
INSULATOR (UPPER) 
4A037 
STABILIZER 
BAR 
5494 
WASHER 
INSULATOR RM 
4A037 NUT 
384485 
| 21-32 М-т 
(15-24 FT-LB) 
F6261-B 
Removal 


1. Disconnect the left and right ends of the front 
stabilizer bar from the link assembly attached to 
the frame side rail mounting brackets. 


2. Disconnect the retainer bolt and remove the 
stabilizer bar from the front axle. 


3. Disconnect the stabilizer link assemblies by 
removing them from the frame side rail mounting 
brackets. 


Installation 


1. Loosely assemble the entire stabilizer bar system 
with both link assemblies loosely attached to the 
frame mounting brackets, and the stabilizer bar in 
position on the axle. 


2. Check to be sure the stabilizer bar insulators are 
seated in the retainers and that the stabilizer bar 
is centered between the front leaf springs. Attach 
the stabilizer bar to the axle by assembling the 
retainers to the axle mounting brackets. Tighten 
the retainer screws to 48-68 N-m (35-50 ft-Ib). 


3. Install the link assemblies to the frame mounting 
brackets using the bolts, washers and locknuts. 
Tighten the locknut to 70-100 N-m (52-74 ft-Ib). 


04-01A-31 Suspension, Front Twin-I-Beam/ Solid-Il-Beam 04-01A-31 


REMOVAL AND INSTALLATION (Continued) 


4. Install the link assembly to the stabilizer bar with 
two cup washers, two rubber insulators and one 


locknut. Tighten the locknut to 21-32 N-m (15-25 
ft-Ib). 


Front Stabilizer Bar —F-Super Duty Stripped 
Chassis 
Removal 


1. Disconnect the left and right ends of the front 
stabilizer bar from the link assembly attached to 
the front axle. 


F-Super Duty Commercial Stripped Chassis and 
Motor Home Chassis Vehicles 


FRONT OF VEHICLE 


= NUT | 
40-64 N-m 

STABILIZER (30-47 FT-LB) 
BAR (d ) 
5494 | 
/ CLAMP € 

INSULATOR ' 5488 

5484 = 


BOLT 
605920 


LH SIDE SHOWN 
RH SIDE SYMMETRICAL OPPOSITE 


Installation 


1. Loosely assemble the entire stabilizer bar system 
with both link assemblies loosely attached to the 
axle mounting brackets, and the stabilizer bar in 
position on the frame. 


Check to be sure that the stabilizer bar insulators 
are seated in the retainers and that the stabilizer 


bar is centered on the frame. Attach the stabilizer 
bar to the frame by assembling the retainers to 
the frame mounts. Tighten the bolts to 40-64 Nem 
(30-47 ft-lb). 


Remove the nuts and bolts connecting the 
stabilizer bar to the frame. Remove the stabilizer 
bar. 


Disconnect the stabilizer bar link assemblies by 
removing them from the axle mounting brackets. 


NUT 
20-34 М-т 
(15-25 FT-LB) 


WASHER 
18041 
STABILIZER 
B INSULATOR 
4A037 


WASHER 
18171 


LINK 
5K483 


BRACKET - 
STABILIZER WASHER 


MOUNT 
5A490 (LH) e iot 801527 
NUT i 
77-110 N:m 


(57-81 FT-LB) 


300-407 N:m 
(220-300 FT-LB) 


F6451-2A 


Install the link assemblies to the axle mounting 
brackets using the bolts, washers and locknuts. 
Tighten to 77-110 N-m (57-81 ft-Ib). 


Install the link assemblies to the stabilizer bar 
with two cup washers, two rubber insulators and 
one locknut. Tighten the locknut to 20-34 N-m 
(15-25 ft-Ib). 


04-01A-32 
REMOVAL AND INSTALLATION (Continued) 


Track Bar 

F-Super Duty Chassis Cab 

Removal 

1. Remove the bolt and nut attaching the track bar 


assembly to the mounting bracket attached to the 


number 1 crossmember. 


2. Remove the bolt and nut attaching the track bar 
to the mounting bracket at the axle. 


3. Remove the track bar. 


FRONT OF VEHICLE WASHER 
630090 


TRACK 
BAR-38241 


NUT 
163-203 N-m 


(120-150 
FT-LB) 
BOLT | 2 
@ Q- 2 
BAR AXLE 


3001 F7277-1A 


Suspension, Front Twin-I-Beam / Solid-I-Beam 


Installation 


Attach the track bar to the number 1 
crossmember mounting bracket with a bolt and 
locknut. Tighten the nut to 163-203 N-m (120-150 


1. 


ft-Ib). 


Attach the track bar to the axle mounting bracket 
with the bolt and nut. Tighten the nut to 163-203 
N-m (120-150 ft-Ib). 


Front Twin-l-Beam Axle 
Removal 


1. 


Remove the front wheel spindle, the front spring, 
and the stabilizer bar (if so equipped) as outlined 
in the foregoing procedures. 


Remove the spring lower seat from the radius 
arm, and then remove the bolt and nut that 
attaches the radius arm to the (I-Beam) front 
axle. 


Remove the axle-to-frame pivot bracket bolt and 
nut. 


04-01A-32 


04-01A-33 Suspension, Front Twin-!-Beam/ Solid-l-Beam 04-01A-33 


REMOVAL AND INSTALLATION (Continued) 


Axle Arm — Ғ-150--Ғ-356 


UPPER SPRING 
SEAT-5A318 (RH) 


UPPER SPRING 
SEAT-5B315 (LH) 


SPINDLE 
3105 (RH) 


`a 
RIGHT AXLE E perdi 
AXLE = (82 О ARM-3405 
B. 
FRONT OF VEHICLE (6 
А) tí 
t a <s `v 
T. way <e.. AY, 
: eh (Cos SPINDLE 


3106 (LH) 
MAIN VIEW 


NUT-802073 
LEFT AXLE 104-149 Nem 
BRACKET (76-109 FT-LB) 
3K090 


NUT-802073 
104-149 N:m 


(76-109 FT-LB) BOLT-801079 


f EN 162-203 N-m 
BOLT-801079 ; 2: RETAINER Ae 2 (120-150 FT-LB) 


eed $  BOLT-802246 
йо CROSSMEMBER 


FRONT OF VEHICLE RIGHT AXLE 


3006 


04-01A-34 Suspension, Front Twin-I-Beam/ Solid-l-Beam 04-01A-34 
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REMOVAL AND INSTALLATION (Continued) 


Axle Arm — E-150— E-250 — E-350 


BOLT-58654 


NUT-34991 
120-150 N:m 
(89-110 FT-LB) 


NUT-382400 
68-94 N:m 
(50-70 FT-LB) 


RIGHT AXLE 
ARM-3006 


LEFT AXLE 
ARM-3007 


BOLT-58726 
(INSTALL BOLT THIS 
DIRECTION ONLY) 


PIVOT BRACKET 


” RIGHT AXLE ARM 3K090 
VIEW Y 


IVOT BRACKET 
3B178 


| — BOLT-58726 
(INSTALL BOLT THIS 
DIRECTION ONLY) шай ыс 


| NUT-34991 
120-150 М-т 
| (89-110 FT-LB) 


F3911-D 


Front Axle 
F-Super Duty Series Vehicles 
Removal 


1. Using a hoist, raise the vehicle by the frame until 
the weight is off the front springs with the wheels 
still touching the floor. 


Installation 


1. Toinstall, position the axle to the frame pivot 
bracket and install the bolt and nut finger-tight. 


Position the opposite end of the axle to the radius 
arm. Install the attaching bolt from underneath 
through the bracket, the radius arm, and the axle. 


Install the spring lower seat and spring insulator 
on the radius arm so that the hole in the seat 
indexes over the arm-to-axle bolt and the pin on 


Remove the wheel and tire assemblies. 


Remove the caliper assemblies from the rotators 


and hold them out of the way with wire. Refer to 
caliper removal instructions in Section 06-03, 
Disc Brakes. 


the spring seat engages the slot in the radius arm. 


Install the front spring as outlined in this Section. 


Install the front wheel spindle and, if so equipped, 


he stabilizer bar as outlined inthis Seton Install the wheel and tire assemblies with three or 


four lug nuts finger tight. 
Lower the vehicle. With the weight on the 
suspension, tighten the axle-to-frame pivot bolt to 
163-203 N-m (120-150 ft-Ibs). 


Remove the nuts that hold the stabilizer links to 
the stabilizer bar. Remove the washers and 
insulators and disconnect the links from the bar. 


04-01A-35 


REMOVAL AND INSTALLATION (Continued) 


6. Disconnect the steering drag link from the 
steering arm on the spindle using TOOL-3290-D 
or equivalent. Wire the steering drag link to the 
frame. 


7. OnChassis Cab vehicles, remove the nut and bolt 
securing the tracking bar to the axle and 
disconnect the bar from the axle mounting 
bracket. 


8. Remove the nuts from the U-bolts that hold the 
springs to the axle. Remove the U-bolts and 
stabilizer bar brackets, or jack brackets. 


9. Raise the vehicle anc roll the axle out from under 
the vehicle. 


Installation 


1. Position the axle so the spring seats on the 
-реат link up with the locating boss on the 
spring. 


2. Install the U-bolts and the jack brackets or 
stabilizer bar brackets. Tighten the U-bolt nuts to 
specifications. 


3. Connect the steering drag link to the steering arm 
on the spindle. Install the castellated nuts and 
tighten to specifications. 


4. OnChassis Cab vehicles, position the tracking 
bar to the axle, install the nut and bolt. Tighten to 
163-203 N-m (120-150 ft-ib). 


5. Position the ends of the stabilizer links onto the 
stabilizer bar. install the insulators, washers and 
nuts and tighten to 20-34 N-m (15-25 ft-Ib). 


6. Install the calipers as described in Section 06-03, 
Disc Brakes. 


7. Install the wheel anc tire assemblies and tighten 
to specification. 


8. Lowerthe vehicle. 


Suspension, Front Twin-l-Beam/ Solid-I-Beam 


Spindle Bushing —Bronze 
Removal and Installation 


Spindle Bushing — Cutaway View 


TOP BRONZE SPINDLE 
BUSHING-31100 
(INSTALL BUSHING WITH 
OPEN END GROOVES 

FACING OUTWARD 


BOTTOM BRONZE SPINDLE 
BUSHING-31100 

(INSTALL BUSHING WITH 
OPEN END GROOVES 
FACING OUTWARD) 


F3912-B 


1. Remove the spindle as described in this Section. 
Install the spindle in a vise. 


2. On E-150 vehicles (bronze spindle bushings have 
an inside diameter of 0.8600 / 0.86 10 inch), use 
the following tools: Reamer T53T-3110-DA 
Bushing Remover /Installer Driver D82T-3110-G 
and Driver Handle D82T-3 1 10-C or equivalents. 
On E-250—E-350 vehicles (bronze spindle 
bushings have an inside diameter of 
1.0552/ 1.0562 inch), use the following tools: 
Reamer D82T-3110-A, Bushing 
Remover /Installer Driver, D82T-3110-B and 
Driver Handle D82T-31 10-C or equivalents. 


04-01A-35 


04-01A-36 
REMOVAL AND INSTALLATION (Continued) 


Spindle Bushing Removal/Installation Tools 


Т” STAMPING 
USE FOR TOP 
BUSHING INSTALLATION 


REAMER 
T53T-3110-DA (E-150) BUSHING REMOVER/ 
D82T-3110-A INSTALLER DRIVER 


(E-250 — E-350) D82T-3110-G (E-150) 
T88T-3110-BH D82T-3110-B (E-350 — E-350) 
(F-SUPER DUTY) T88T-3110-AH 
(F-SUPER DUTY) 


'B' STAMPING 
USE FOR BOTTOM 


DRIVER HANDLE 
082T-3110-C BUSHING INSTALLATION 


T80T-4000-W 
(FOR F-SUPER DUTY) F3913-1E 


On the F-Super Duty, the bronze spindle bushings 
have an inside diameter of 1.301 / 1.302 inch and use 
the following tools: Reamer T88T-31 10-BH, Bushing 
Remover /Installer Driver Т88Т-3110-АН and Driver 
Handle T80T-4000-W or equivalents. 


Each side of the Bushing Remover /Installer Driver too! 
is marked with a “Т” ora “В”. Use the side with the 
“Т” stamping to install the top spindle bushing. Use 
the side with the “В” stamping to install the bottom 
spindle bushing. 


3. Remove and discard the seal from the bottom of 
the upper bushing bore of the upper spindle yoke. 


Suspension, Front Twin-I-Beam/ Solid-I-Beam 


4. Remove and install the top spindle bushing first. 


Install the driver handle through the bottom bore. 
Position a new bushing on the “Т” side stamping 
of the bushing Remover / Installer Driver. The 
bushing must be installed on the tool so the open 
end grooves will face outward when installed. 
Position the new bushing and driver over the old 
bushing, insert the handle into the driver and drive 
the old bushing out while the new bushing is 
driven in. Drive until the tool is seated. The 
bushing will then be seated at the proper depth 
(2.03mm [0.080 inch] minimum from bottom of 
upper spindle boss). 


NEW BUSHING 


INSTALL WITH OPEN DRIVER 
END GROOVES HANDLE 
FACING OUTWARD D82T-3110-C 
T80T-4000-W 
(F-SUPER DUTY) 


BUSHING REMOVER/INSTALLER 
DRIVER — INSTALL BUSHING 
ON SIDE WITH 'T' STAMPING 

(E-150) D82T-3110-G 
(E-250 — E-350) D82T-3110-B 
(F-SUPER DUTY) T88T-3110-AH 


F3914-1D 


04-01A-36 
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REMOVAL AND INSTALLATION (Continued) 


5. 


Remove and install the bottom spindle bushing. 
Install the Driver Handle through the top bushing 
bore. Position a new bushing on the “В” side 
stamping of the Bushing Remover / Installer 
Driver. The bushing must be installed on the tool 
so the open-end grooves will face outward when 
installed. Position the new bushing and driver 
over the old bushing in the bottom spindle bore. 
Insert the handle into the driver and drive the old 
bushing out while the new bushing is driven in. 
Drive until the tool is seated. The bottom bushing 
will then be seated at the proper depth (3.30mm 
[0.130 inch] minimum from the top of the lower 
spindle boss). 


NEW BUSHING-INSTALL 
OPEN ENO GROOVES 


DRIVER HANDLE FACING OUTWARD 


BUSHING REMOVER/ 
INSTALLER DRIVER 
INSTALL BUSHING ON 
SIDE WITH 'B' STAMPING 


F3916-1A 


Suspension, Front Twin-I-Beam/ Solid-I-Beam 


Ream the new bushings to 0.025-0.076mm 

(0.00 1-0.003 inch) larger than the diameter of a 
new spindle pin. Ream the top bushing first with 
the reamer tool. install the smaller diameter of the 
tool through the top bore and into the bottom bore 
until the reaming threads are in position in the top 
bushing. Turn the tool until the threads exit the top 
bushing. Ream the bottom bushing. The larger 
diameter portion of the tool will act as a pilot in 
the top bushing to properly ream the bottom 
bushing. 


REAMER 
T53T-3110-DA (E-150) 
D82T-3110-A (E-250-E-350) 
T88T-3110-BH (F-SUPER DUTY) ( 


SMALLER 


DIAMETER 
LARGER 


DIAMETER 


< 
Z 

° 9 
REAMING | 
THREADS 


= 


Clean all the metal shavings from the bronze 
bushings after reaming. Coat the bushings and 
spindle pin with Long Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent. 


Install a new seal on Bushing Remover /Installer 
Driver tool on the side with the 'T' stamping. 
Install the handle into the driver and push the seal 
into position in the bottom of the top bushing bore. 


Remove the spindle from the vise and install as 
described in this section. 


04-01A-37 


04-01A-38 Suspension, Front Тміп-1-Веат / Solid-I-Beam 04-01A-38 


SPECIFICATIONS 


F-150 (4x2) F-250 — F-350 (4x2) | Е450--Е250-- Е-350 | 
| Nm | Fbs | Nm | Fb | Nm | Fb | 
| — 162-203 | 120-3150 | 162208 | 120-150 | 162-200 | 120-150 | 

Axle to Upper Ball Joint 
іі Upo 


Axle Pivot Bracket (Left) to 


| 


68-94 50-70 


ALININ 
z| iglglg 
ë 
5 
3 
Š 


Coil Spring Upper Retainer to Spring 
Seat Nut and Bolt 18-24 


Jounce Bumper to Frame Bolt 19-29 м2 | 
— аса 


d 
NI CO 
MI N 
I 


199 | 
Lock Pin to Spindle Nut MEE 
Radius Arm to Rear Bracket Nut | 109-162 | 8020 | 


Radius Arm Rear Bracket to Frame Bot | 1051355 | 77-100 | 105-135 102-142 75-105 


Shock Absorber to Lower Bracket Nut 71-100 52-74 71-100 52-74 
and Bo 
Ix N 
Shock Absorber Bracket to Radius Arm 
Nut and Bolt 37-50 27-37 37-50 27-37 95-128 70-95 


Spindle Pin Plug to Spindle Nat — | — — — | — — T өз 
Stabilizer Bar Link to Bracket лэ | 524 |1 740 | sm [в | 
Stabilizer Bar Link to Stabilizer Bar 71100 25-37 18-28 


Stabilizer Bar Retainer to Frame 
жамалын | ve | ze | s= | ze | as | wa 


Steering Linkage to Spinde Nut | 50% | to | 55% | 7019 _ 


it 
Shock Absorber to Upper Spring 


CF3917-2F 


F-SUPER DUTY CHASSIS CAB FRONT SUSPENSION TORQUE SPECIFICATIONS 


вњ | 

70-00 

70105 

“Әнің Shae ofen ИГИ 19 

[SmmpoSpmSaeNa — — — E E | паню 

е озова зав | Cn  _ 
[eas 
“ъз — | 12:5 — | 


52-74 


Tracking Bar Retaining Nuts and Bolts |22 jo | 
Tracking Bar Mounting Bracket Nuts and Bolts and Brace to Crossmember | 
Jounce Bumper Bracket Mounting Nuts вю | 189 — | 
Spring to Rear Hanger Bracket [ mons [ — 46020 — | 

| S 486 |0 3550 0 


120-150 


Jounce Bumper Bracket U-Bot Nus ИИ s — | 


E” r = 
m 


CF6251-2C 


04-01A-39 Suspension, Front Twin-I-Beam/ Solid-l-Beam 04-01A-39 


SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS F-SUPER DITY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 


Pt-Lb 


iil 
i 


Stabilizer Link Through Bolt | 77- 
Stabilizer Link to Stabilizer Bar, Nut 


x | 


04-01A-40 


04-01A-40 Suspension, Front Twin-I-Beam/ Solid-I-Beam 


SPECIAL SERVICE TOOLS 


Rotunda Equipment 


Description 
Wheel Bearing Packer 
Wheel! Bearing Packer 


Brake and Clutch Service Vacuum 


SPECIAL SERVICE TOOLS 


D82T-3110-G Bushing Remover /Installer Driver 
D79P-3283-A Tie Rod Adjusting Tool 
TOOL-3290-D Tie Rod End Remover 
D80T-4020-F49 Gauge Tube (2.892 O.D.) 
T74P-4635-C C-Frame Assembly 

T78P-5638-A Suspension Bushing Service Set 
T80T-5638-A2 Front Suspension Bushing Tool 
T85T-5638-A І-Веат Bushing Remover / Веріасег 
T88T-3110-BH Reamer 

T88T-3110-AH Bushing Remover /Installer Driver 
T50T-100-A Impact Slide Hammer—2-1/2Lb. 
T50L-100-B Impact Slide Hammer—2-1/2Lb. 


Tool Number 
108-00076 
108-00078 
09 1-00001 


D79P-100-A 
T58L-101-B 
T77F-1102-A 
T75T-1170-A 
TOOL-1175-AC 
T75T-1176-A 
T73T-1190-B 
T73T-1202-A 
T73T-1217-B 
D78P-1225-B 
D79T-4000-A 
T80T-4000-W 
T73T-4222-A 
T73T-4222-B 


Impact Slide Hammer—5 Lb. 
Puller Attachment 
Bearing Cup Puller 

Lock Wedge Replacer 
Seal Remover 

Threaded Drawbar 

Seal Replacer 

Bearing Cup Replacer 
Bearing Cup Replacer 
Bearing Cup Puller 
Outside Thread Chaser 
Driver Handle 

Bearing Cup Replacer | 
Bearing Cup Replacer 


04-01B-1 


Suspension, Front, 4-Wheel Drive 


04-01B-1 


SECTION 04-01B Suspension, Front, 4-Wheel Drive 
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DESCRIPTION AND OPERATION 


Front Suspension 
Bronco, F-150 (4x4) 


The Bronco and F-150 (4x4) Independent Front 
Suspension (IFS) system is composed of a two-piece 
front driving axle assembly, two coil springs and two 
radius arms. 


The front driving axle consists of two independent axle 
arm assemblies. One end of each axle arm assembly 
is anchored to the frame. The other end of each axle 
arm assembly is supported by the coil spring and 
radius arm. 


04-01B-2 


Suspension, Front, 4-Wheel Drive 


DESCRIPTION AND OPERATION (Continued) 


Front Suspension Bronco, F-150 (4х4) 


STEERING 
CAP-3B434 


BOLT-801079 
163-203 N-m | 
(120-150 FT-LB) 


72 h 
Ë Ф; 


CLAMPS MUST M 


INSTALLED IN POSITION 
SHOWN WITHIN + 45" 
TIGHTEN NUTS 


NUT-620604 


40-57 N:m (29-42 FT-LB) 


STEERING ROD 
LINK-3B008 


04-01B-2 


FRONT OF VEHICLE 


NUT-800895 
70-100 N-m 
COTTER PIN 
(51-73 FT-LB) 642569 CLAMPS MUST BE 
CROSSMEMBER INSTALLED IN POSITION 
RIGHT AXLE SHOWN WITHIN + 45° 
3002 TIGHTEN NUTS 
VIEW W MAIN VIEW 40-57 N-m (29-42 FT-LB) 


CROSSMEMBER 


| 


NUT-802073 
104-149 N-m 
(77-110 FT-LB) 


BOLT-801079 
162-203 М-т 
(120-150 FT-LB) 


VIEW 


RADIUS ARM 
BRACKET 
3B183 (LH) 
3B095 (RH) 


BOLT-802210 
105-149 М-т 
(77-110 FT-LB) 


SPACER 


INSULATOR 


RETAINER 38203 


38186 


м” BOLT-802114 


BOLT 
802246 


NUT-802073 
104-149 N:m 
(77-110 FT-LB) 


NUT 
620604 


LEFT AXLE 


ARM 
X 


NUT-800937 
104-149 N:m 
77-110 FT- NUT-34922 
КӨ) 108-163 N-m 
(80-120 FT-LB) 


379572 | 


SHIELD R.H. 
ONLY 
3B463 


OUTER 
INSULATOR 
3A184 


VIEW Y 


NUT AND WASHER 
ASSEMBLY 
N805348 

34-48 N-m 

(25-35 FT-LB) 


NUT-388833 
94-134 N:m 
(70-100 FT-LB) 


LOWER SPRING Min Uae 


58316 AND 5A307 — - 


RETAINER-5A349 


INSULATOR 
5414 


STUD-390678 

POWER TIGHTEN TO 
258-311 N-m (190-230 FT-LB) 
HAND TIGHTEN TO 

326-352 N:m (240-260 FT-LB) 


BOLTS (2) 
40954 

28-35 N-m 
(20-26 FT-LB) 


FRONT AXLE 
RADIUS ARM 


BRACKET 
3B446 


INSULATOR-18198 


SPRING AND 
SHOCK BRACKET 
5B315 (LH) 

5A318 (RH) 


UPPER 
RETAINER 
5A333 


BOLT-40949 
18-24 Мт 
SPRING (13-18 FT-LB) 


5310 


N 


SHOCK-18045 


б 


NUT-620468 
37-50 N-m 
(27-37 FT-LB) 


(Qe, 
ро x 


| 


q 
ó 


NUT-620469 
71-100 N-m 
(52-74 FT-LB) 


7 


N 
2 


ү 


ЅНОСК ВВАСКЕТ 
18126 


Od. 


BOLT-805033 
(MUST BE 
IG INSTALLED IN 
| DIRECTION 
SHOWN) 
| RADIUS ARM 
3405 (RH) 
3A292 (LH) 


AXLE 


BOLT-58740 

POWER TIGHTEN TO 
364-440 N-m (269-325 FT-LB) 
HAND TIGHTEN TO 

434-461 N-m (320-340 FT-LB) 


F2856-K 


04-01B-3 Suspension, Front, 4-Wheel Drive 04-01B-3 
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DESCRIPTION AND OPERATION (Continued) 


F-250 (4x4) with Dana 44 or 50 Front Drive Axle The shock absorbers are the direct, double-acting 


The F-250 (4x4) Independent Front Suspension (IFS) type. They are attached to a frame bracket at the top 
system has a Dana 44 or 50 two-piece driving axle and to the U-bolt spacer plate at the bottom. 
attached to the frame with two semi-elliptic, leaf-type 

springs. Each spring is clamped to the axle arm 

assembly with two U-bolts. The rear eye of the spring 

is attached to the hanger bracket. The front of the 

spring is attached to a shackle bracket. 


PITMAN ARM 


CLAMPS MUST BE 
INSTALLED IN 
POSITION SHOWN 
WITHIN + 45° 
40-57 М-т 5310 
(30-40 FT-LB) 


NUT-620483 
71-100 Nem 
(52-74 FT-LB) 


NUT-620482 5 
26-40 Num ——* 


(19-30 FT-LB) 


JOUNCE BUMPER Y 
BRACKET-3B251 if ce 


NUT-620483 
71-100 N:m 
(52-74 FT-LB) 


JOUNCE 
BUMPER 
4002 


U-BOLT-801485 


BOLT-800021 


LH AXLE (REF) 


NUT-801342 
116-162 Nem 
(85-120 FT-LB) 


VIEW 2 


NUT-800895 


+J 


eu FRONT OF VEHICLE 


CLAMPS MUST 
BE INSTALLED IN 
COTTER PIN POSITION SHOWN 
642569 WITHIN + 45° 
TIGHTEN NUTS 40-57 N:m 
MAIN VIEW (30-40 FT-LB) 


NUT-620469 
70-100 N:m 
(52-74 FT-LB) 


UPPER 

SHOCK 

BRACKET 
\ 18035 


че, Bor 


\ 605815 


SHOCK 
ABSORBER 
18045 


NUT-620469 
70-100 N-m 
(52-74 FT-LB) 


FRONT SPRING 
PLATE SPACER 
5458 


FRONT SPRING 
5310 


U-BOLT SPACER 
5A500 


LH SIDE SHOWN, RH SIDE SAME 


BOLT-802114 


NUT 

802073 
104-149 N-m 
(77-110 FT-LB) 


LEFT AXLE 
PIVOT 


BRACKET —  Ə— 


3K090 L. 


- 


BOLT 
802039 
163-203 N-m 
(120-150 FT-LB) 


NUT 
802073 
104-149 N-m 
(77-110 FT-LB) 


NUT-620485 
200-280 N-m 
(150-210 FT-LB) 


SPRING 
INSULATOR 
SLEEVE-5L302 


Su. A 163-203 М-т 
FRONT SHACKLE 
AGAINST FRONT 


p^ ye (120-150 FT-LB) 
5K316 
SPRING CLIP 


NUT-620484 
FRONT SPRING 
INSTALL INSULATOR 
VIEW Y 


BOLT-802114 


NUT-802073 
104-149 N-m 
(77-110 FT-LB) 


RIGHT AXLE 
PIVOT BRACKET 
3B178 


BOLT-802039 

163-203 N-m 

(120-150 FT-LB) 
NUT-802073 
104-149 Nem 


——D шы MR 


BOLT AND 
RETAINER 


163-203 N:m 
(120-150 FT-LB) 


FRONT SPRING 
REAR BRACKET 
5340 


48-67 N:m 
(35-50 FT-LB) 


ж. 
0484 


NUT-62 
163-203 N-m 
(120-150 FT-LB) 


VIEW Z 
F2857-G 


9JXV әла 1u013 — Sl OS рие ан-5 31-ӯӮӯ 


eueg чим (pXp) OGZ-4— uoisuedsng 1u0143 


(рәпицио2) NOILVH3dO аму NOILdiHOS3Q 


әла Ile9euM-p 0014 'uoisuedsng Р-Я: 0-РО 


Ӯ-Я10-Ӯ0 


04-01B-5 Suspension, Front, 4-Wheel Drive 04-01B-5 
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DESCRIPTION AND OPERATION (Continued) 


F-350 (4x4) with Dana 60 Monobeam Front Drive The shock absorbers are the direct double-acting 
Axle type. They are attached to a frame bracket at the top 
The F-350 (4x4) has a Dana 60 Monobeam one-piece and to the U-bolt spacer plate at the bottom. 


driving axle attached to the frame with two 
semi-elliptical, leaf-type springs. Each spring is 
clamped to the axle assembly with two U-bolts. The 
rear eye of the spring is attached to the hanger 
bracket. The front of the spring is attached to a 
shackle bracket. On the right spring cap, a tracking 
bar is attached with the opposite end mounted on the 
crossmember. 


04-01B-6 Suspension, Front, 4-Wheel Drive 04-01B-6 
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DESCRIPTION AND OPERATION (Continued) 


Front Suspension —Е-350 (4x4) with Dana Model 
60 Monobeam Front Drive Axle 


1» 
% FRONT OF VEHICLE 


NUT-800895 
70-100 Nem 
(52-74 FT-LB) 


VIEW 
COTTER PIN А 
642569 


ВОО AND LINK 
ASSEMBLY 
3B008 


BOLT NUT-620485 NUT-620468 


WASHER SPRING 

601521 203-285 N-m 25-40 N:m 
BOLT 44877 BRACKET (150-210 FT-LB) (18-29 FT-LB) BOLT BOLT 
58634 5340 (RH) WASHER 605933 800021 


5341 (LH) 


NUT-620483 NUT-620469 
70-100 М-т 70-100 М-т 
(52-74 FT-LB) / (52-74 FT-LB) 


Әә 


163-203 N-m 
(120-150 FT-LB) 


123-203 N:m 
(91-150 FT-LB) 


w 605815 
NUT-620468 


д 70-100 N-m 
| Е BUMPER Өм, | (52-74 FT-LB) 
ASSEMBLY ag 
800991 4002 


U-BOLT 
801485 


SPACER 
PLATE 
5458 


SPRING 
ASSEMBLY 
5310 


SPRING 
ASSEMBLY 
5310 


ШШ ШШШ 


VIEW X 


шшен 


TRACKING BAR 


MOUNTING | BOLT 
BRACKET 800021 oe I 
BOLT 3A094 


601415 


ASSEMBLY 


TRACKING BAR 
ASSEMBLY 
3239 


NUT-802073 


BOLT 
803960 


| (77-110 FT-LB) 


115-163 N-m 
(85-120 FT-LB) 


NUT-620604 
163-203 N-m 
(120-150 FT-LB) 


LH SIDE SHOWN 
RH SAME EXCEPT AS SH0WN IN VIEW V 
VIEW 2 


RH SHOWN 
VIEW V 
F4418-D 


04-01B-7 
DESCRIPTION AND OPERATION (Continued) 


Front Shock Absorber 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 
psi). Do not attempt to open, puncture or apply 
heat to the shock absorbers. 


Quad Shocks — installation — Bronco and F-150 
(4x4) 


NUT AND WASHER 
ASSE MBLY-805348 
34-47 М-т 

(25-35 FT-LB) 


WASHER 
802084 


INSULATOR 
18198 


Suspension, Front, 4-Wheel Drive 


04-01B-7 


The hydraulic shock absorbers are of the direct, 
double-acting type. They provide a continuous 
dampening effect both on compression and rebound. 
These shock absorbers are of telescopic design with 
rubber grommets at the mounting points for quiet 
operation. The shock absorbers are sealed, 
non-adjustable units and must be replaced as 
complete assemblies. 


WASHER 
802084 


INSULATOR 
18198 


FRONT SPRING 
UPPER MOUNTING 
RETAINER-5A333 


BOLT-40949 
| 18-24 М-т 
J (13-18 FT-LB) 
Мота 4 5, SHOCK 
94-136 N:m Ley A = 1 
(70-100 FT-LB) 54 < 8045 
RETAINER = 
5A349 Qu 
' < NUT-620468 
INSULATOR e L = 37-50 N-m 
e 5414 ә Can g (27-37 FT-LB) NUT 
&> aS 620469 
STUD LOWER С A A 71-100 N-m 
39067 | SPRING SEAT | S (52-74 FT-LB) 
HAND TIGHTEN TO 5A307 AND ; pA SHOCK 
326-352 N-m 5B316 "EE 7 BRACKET 
(240-260 FT-LB) a (CE А 18126 
POWER TIGHTEN TO т D. e РЫ 
258-311 N-m SHOCK Ü ША. RADIUS ARM 
(190-230 FT-LB) 18045 р | Kari 
NUT AND 49-76 £ D7 
WASHER ASSEMBLY 2 BOLT-805033 
N806085 US: 6 2 (MUST BE INSTALLED 
inca ET boss ` “р 72 У BOLT IN DIRECTION SHOWN) 
Ps ) — 605921 
FRONT LOWER J] 
SHOCK BRACKET 
18A151 (RH) 
18A153 (LH) BOLT-58740 HAND TIGHTEN 
Б ТЕ TO 433-460 N-m (320-340 FT-LB) 
POWER TIGHTEN TO 
40954 (2 REQ'D) : 


28-35 N-m (20-26 FT-LB) 


REMOVAL AND INSTALLATION 


Front Spring 

F-150 (4x4), Bronco 
Removal 

1. 


Raise the vehicle on a hoist and remove the 
shock absorber-to-lower bracket attaching bolt 
and nut. 


364-446 N-m (269-329 FT-LB) F2858-L 


Remove spring lower retainer attaching nut from 
inside of the spring coil. 


Remove spring upper retainer attaching screw 
and remove the upper retainer. 


Position safety stands under the frame side rails 
and lower the axle enough to relieve tension from 
the spring. 


04-01B-8 Suspension, Front, 4-Wheel Drive 04-01B-8 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: The axle must be supported on the jack 5. Remove the spring lower retainer, and remove 
throughout spring removal and installation, and the spring from the vehicle. 
must not be permitted to hang by the brake hose. 

If the length of the brake hose is not sufficient to 

provide adequate clearance for removal and 

installation of the spring, the disc brake caliper 

must be removed from the spindle according to 

the procedures specified in Section 06-03, Disc 

Brakes. After removal, the caliper must be placed 

on the frame or otherwise supported to prevent 

suspending the caliper from the caliper hose. 

These precautions are absolutely necessary to 

prevent serious damage to the tube portion of the 

caliper hose assembly. 


04-01B-9 Suspension, Front, 4-Wheel Drive 04-01B-9 
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REMOVAL AND INSTALLATION (Continued) 


Front Suspension Bronco, F-150 (4x4) 


FRONT OF VEHICLE 


STEERING 
CAP-3B434 


INSTALLED IN POSITION 
SHOWN WITHIN + 45° 
TIGHTEN NUTS 
40-57 N-m (29-42 FT-LB) 


STEERING ROD 
LINK-3B008 


BOLT-801079 
163-203 N-m 
(120-150 FT-LB) 


кы NUT-800895 


70-100 М-т 
(51-73 FT-LB) COTTER PIN 


642569 CLAMPS MUST BE 
INSTALLED IN POSITION 
SHOWN WITHIN + 45° 
TIGHTEN NUTS 
MAIN VIEW 40-57 N-m (29-42 FT-LB) 


CROSSMEMBER 


RIGHT AXLE 
3002 


VIEW W 


CROSSMEMBER NUT AND WASHER INSULATOR-18198 
ASSEMBLY e SPRING AND 
BOLT-802114 N805348 SHOCK BRACKET 
NUT-802073 34-48 N-m 58315 (LH) 
104-149 N-m (25-35 FT-LB) 5A318 (RH) 


(77-110 FT-LB) 


UPPER 
RETAINER 
5A333 


NUT-802073 
104-149 N:m 
(77-110 FT-LB) 


BOLT-40949 
18-24 N:m 
(13-18 FT-LB) 


SPRING 
5310 


NUT-388833 N 
94-134 N:m < 


SHOCK-18045 


(70-100 FT-LB) NUT-620468 
162205 Nm к. SEM LB) 
162-203 N-m LEFT AXLE ë | 50 N-m 
(120-150 FT-LB) ARM ETAINER-5A349 | 
4 NUT-620469 
ак INSULATOR > 


RADIUS ARM NUT-800937 
BRACKET 104-149 N-m 


71-100 N-m 
LOWER SPRING SEAT Ж 


BOLT-802210 j : 
3B183 (LH)N (77-110 FT-LB) NUT-34922 — Ф 
105-149 N-m 08-163 N- 58316 AND 5A307 — . | — T 
(77-110 FT-LB) “8095 (RH) өзм €> Z^ SHOCK BRACKE 


(80-120 FT-LB) STUD-390678 «2 |7“ Кей 4 18126 


POWER TIGHTEN TO 
258-311 М-т (190-230 FT-LB) | BOLT-805033 
HAND TIGHTEN TO N i (MUST BE 
326-352 N-m (240-260 FT-LB) | INSTALLED IN 
DIRECTION 
SHOWN) 


605921 RADIUS ARM 


WASHER 


3405 (RH) 
isa 3A292 (LH) 
BOLTS (2) 
SHIELD R.H. 49954 AXLE 


ONLY 
3B463 


28-35 N-m 
(20-26 FT-LB) 


BOLT-58740 
POWER TIGHTEN TO 


FRONT OUTER FRONT AXLE 364-440 N-m (269-325 FT-LB) 
Ат INSULATOR INSULATOR RADIUS ARM HAND TIGHTEN TO 
38186 3В203 3A184 BRACKET 434-461 N-m (320-340 FT-LB) 
3B446 


VIEW Y 


F2856-K 
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REMOVAL AND INSTALLATION (Continued) 


Installation 3. 


1. Placethe spring in position and slowly raise the 
front axle. Insure springs are positioned correctly 
in the upper spring seats. 


2. Position the spring lower retainer over the stud 
and lower seat and install the attaching nut 
94-134 N-m (70-100 ft-Ibs). 


Quad Shocks — Installation —Bronco and F-150 
(4x4) 


NUT AND WASHER 
ASSEMBLY-805348 
34-47 N:m 

(25-35 FT-LB) 


WASHER 
802084 


INSULATOR 
18198 


Suspension, Front, 4-Wheel Drive 


Position the upper retainer over the spring coil 
and install the attaching screws 18-24 N-m 
(13-18 ft-lbs). 


Position the shock absorber to the lower bracket 
and install the attaching bolt and nut with the bolt 
head towards the tire. Tighten the bolt and nut to 
7 1-100 N-m (52-74 ft-lbs) as listed at the end of 
this section. Remove safety stands and lower the 
vehicle. 


WASHER 
802084 


INSULATOR 
18198 


FRONT SPRING 
UPPER MOUNTING 
RETAINER-5A333 


BOLT-40949 
| 18-24 N-m 
J (13-18 FT-LB) 
UT- 4 
bed een id а e SHOCK 
94-136 N:m Ley 4 = 
(70-100 FT-LB) 25, 18 18045 
RETAINER = 
5A349 Qu 
INSULATOR | — S RN. 
" ry == Y 
= 5414 25 Сазы 8 (27-37 FT-LB) NUT 
< 620469 
STUD LOWER ` P 71-100 N- 
6> 1-100 М-т 
390678 SPRING SEAT | (5. 52 (52-74 FT-LB) 
HAND TIGHTEN TO 5A307 AND 2 5НОСК 
od EUR = KK a 
» T - CTO Rey 
POWER TIGHTEN TO w > < БЫ 27 
258-311 М-т SHOCK А «25. > RADIUS ARM 
(190-230 FT-LB) 18045 | а, 3405 (ВН) 
Mp = E < 3A292 (LH 
NUT AND (0-7 t. D (LH) 
WASHER ASSEMBLY j 29 BOLT-805033 
N806085 сї / ? 
70-100 М-т \ 3. 2 аа (MUST ВЕ INSTALLED 
152373 ЕГІН x cay, BOLT | IN DIRECTION SHOWN) 
605 
FRONT LOWER P 2 
$НОСК ВВАСКЕТ | 
184151 (RH) 
184153 (LH) 


OLTS 
40954 (2 REQ'D) 
28-35 N:m (20-26 FT-LB) 


Front Spring 
F-250, F-350 (4x4) 
Removal 


1. Raise the vehicle frame until the weight is off the 
front spring with the wheels still touching the floor. 
Support the axle to prevent rotation. 


“.. BOLT-58740 HAND TIGHTEN 
TO 433-460 N-m (320-340 FT-LB) 


POWER TIGHTEN TO 
364-446 N: ^ 
6 N-m (269-329 FT-LB) F2858-L 


Disconnect the lower end of the shock absorber 
from the U-bolt spacer. Remove the U-bolts, 
U-bolt cap and spacer. For those vehicles 
equipped with a Dana Model 60 Monobeam front 
drive axle, remove the two bolts which retain the 
tracking bar to the right spring cap and tracking 
bar mounting bracket. 


Remove the nut from the hanger bolt retaining the 
spring at the rear. Drive out the hanger bolt. 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove the nut connecting the front shackle and 
spring eye. Drive out the shackle bolt and remove 
the spring. 

Installation 

1. Position the new spring on the spring seat. Install 
the shackle bolt through the shackle and spring 
and tighten to 163-203 N-m (120-150 ft-Ibs). 

2. Position the rear of the spring to allow the rear 


hanger bolt to be installed. Install the nut and 
tighten to 163-203 N-m (120-150 ft-Ibs). 


Suspension, Front, 4-Wheel Drive 
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Position the U-bolt spacer and place the U-bolts in 
position through holes in the spring seat cap. 
Install but do not tighten the U-bolt nuts. Make 
sure the spring center bolt is aligned with the 
indentation in the axle housing. 


If vehicle is equipped with a tracking bar, connect 
it to the crossmember mounting bracket and right 
spring cap. 


Connect the lower end of the shock absorber to 
the U-bolt spacer. 


Lower the vehicle and tighten the U-bolt nuts to 
115-163 N-m (85-120 ft-Ibs). 


PITMAN ARM 


BOLT-802114 BOLT-802114 NUT-802073 
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(120-150 FT-LB) 


NUT-800895 ^ NUT-802073 
| 2-5 -- 104-149 М-т 


F сатте; (77-110 FT-LB) 


ee Sad (E T LS 

CLAMPS MUST BE E % e PRON POF ТҮЗЕТЕ \ NN ` 

INSTALLED IN CLAMPS MUST PIVOT V ba Or = =. 
POSITION SHOWN BE INSTALLED IN BRACKET — ; Acor NN 

* 45° COTTER PIN POSITION SHOWN 3K090 Ma ES’ 
TIGHTEN NUTS FRONT SPRING 642569 WITHIN + 45° | < 
40-57 N-m TIGHTEN NUTS 40-57 М-т ' - A) 
(30-40 FT-LB) MAIN VIEW (30-40 FT-LB) | di 
wu, 


BOLT NUT-620469 BOLT AND 
BOLT-605933 70-100 N-m BOLT RETAINER 
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REMOVAL AND INSTALLATION (Continued) 


Front Suspension —F-350 (4x4) with Dana Model 
60 Monobeam Front Drive Axle 


VIEW Y 
COTTER PIN А 
642569 


ВОО AND LINK 
ASSEMBLY 
38008 


NUT-620485 
203-285 N-m 
(150-210 FT-LB) 


WASHER 
BOLT 44877 


SPRING 
BRACKET 
5340 (RH) 
5341 (LH) 


601521 


WASHER 
44877 


NUT 


647097 34987 | 800991 


“ 


€) NUT-620484 


163-203 М-т 
123-203 N-m (120-150 FT-LB) 


(91-150 FT-LB) 


SHACKLE 
ASSEMBLY 


SPRING 
ASSEMBLY 
5310 


ASSEMBLY 
5310 


VIEW X 


TRACKING BAR 
MOUNTING 
BRACKET 
3A094 


TRACKING BAR 
ASSEMBLY 
3239 


NUT-802073 
(77-110 FT-LB) 
NUT-620604 


163-203 N:m 
(120-150 FT-LB) 


RH SHOWN 
VIEW V 


Suspension, Front, 4-Wheel Drive 


FRONT OF VEHICLE 


NUT-800895 
70-100 N:m 
(52-74 FT-LB) 


NUT-620468 
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UPPER 
SHOCK 
BRACKET 


Ф 
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801485 
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uu 


чсйин 
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RH SAME EXCEPT AS SHOWN IN VIEW V 
VIEW Z 
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REMOVAL AND INSTALLATION (Continued) 


Front Wheel Spindle 


Refer to Section 05-02K, Axle—Front Driving, Dana 
Model 44 and 50 and Section 05-02J, Axle—Front 
Driving, Dana Model 60 under steering knuckle, 
removal and installation for spindle replacement on 
4-wheel drive front axles. 


Front Shock Absorber 
F-250/F-350 (4x4) 


Refer to illustrations under Front Spring, F-250, F-350 
(4х4), Removal and Installation. 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 
psi) for 1 inch and 1-3/ 16 inch bore, and 1034 
kPa (150 psi) for 1-3/8 inch bore. Do not attempt 
to open, puncture or apply heat to the shock 
absorbers. 


Removal 
Remove the nut and boit that retains the shock 
absorber to the upper shock bracket. 


Disconnect the lower end of the shock absorber 
from the U-bolt plate (bolt and nut). 


Compress the shock absorber and remove. 


Installation 


1. insert shock absorber into the upper shock 
bracket. Insert bolt and tighten nut to 70-100 N-m 
(52-74 ft-lbs). 


Attach the lower end of the shock absorber to the 
U-bolt plate by installing the nut and bolt. Tighten 
to 70-100 N-m (52-74 ft-lbs). 


F-150 (4x4) and Bronco Equipped with Quad 
Front Shock Absorbers 


Refer to illustration under Front Spring, F-150 (4x4), 
Bronco. 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 
psi) for 1 inch and 1-3/ 16 inch bore and 1034 kPa 
(150 psi) for 1-3/8 inch bore. Do not attempt to 
open, puncture or apply heat to the shock 
absorbers. 


Removal 


1. Forforward and rearward of front axle shock 
absorber installation, insert a wrench to hold the 
upper shock absorber retaining nut. Loosen the 
stud by turning the hex provided on the exposed 
(lower) part of the stud and remove nut and 
washer. 


Suspension, Front, 4-Wheel Drive 


Disconnect the lower end of the shock absorber 
from the bracket, bolt and nut for rearward of 
front axle installation, and nut and washer for 
forward of front axle installation. 


Compress the shock absorbers and remove. 


4. Cut out insulators from upper spring seat. 


Installation 


1. Insert new one-piece insulators into the top 
surface of the upper spring seat (use soap 
solution to aid in installation). 


Insert shock absorber stud through insulator. 
Replace steel washer and hand start nut. While 
holding the nut as described in Step 1 of 
Removal, tighten to 34-47 N-m (25-35 ft-Ibs) by 
turning the hex provided on the stud. 


For the rearward of front axle shock absorber 
installation, attach the lower end of the shock 
absorber to the bracket by installing the nut and 
bolt with the bolt head installed toward the tire. 
Tighten to 70-100 N-m (52-74 ft-Ibs). For the 
forward of front axle shock absorber installation, 
attach the lower end of the shock absorber to the 
bracket by installing washer (concave surface to 
nut) and tighten nut to 95-136 N-m (70-100 ft-Ibs). 


Front Driving Axle 

Refer to Section 05-02K, Axle—Front Driving, Dana 
Model 44 and 50 and Section 05-02J, Axle—Front 
Driving, Dana Model 60 for front axle removal and 
installation procedures on Bronco, 
F-150—F-250—F-350 (4x4) 4-wheel drive vehicles. 


Radius Arm 

F-150 (4x4), Bronco 

Removal 

Refer to illustrations under Front Spring, F-150 (4x4), 
Bronco, Removal and Installation. 


1. Raise the vehicle and position safety stands 
under the frame side rails and a jack such as 
Rotunda Hydraulic Floor Jack O77-00002 or 
equivalent under the axle. 


Remove the front wheel and tire assembly. Refer 
to Section 04-04, Wheels and Tires General 
Service, for procedure. 


Disconnect the front stabilizer bar (if so 
equipped) at the stabilizer link. 


Remove the shock absorber-to-lower bracket 
attaching bolt and nut and pull the shock 
absorber free of the radius arm. 


Remove spring lower retainer attaching bolt from 
inside of the spring coil. 


Loosen the axle pivot bolt. 
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REMOVAL AND INSTALLATION (Continued) 


7. Remove the nut attaching the radius arm to the 
frame bracket and remove the radius arm rear 
plastic spacer and insulator. Lower the axle, 
remove the lower spring retainer, insulator and 
spring seat and allow the axle to move forward. 


NOTE: The axle must be supported on the jack 
throughout radius arm removal and installation, 
and must not be permitted to hang by the brake 
hose. If the length of the brake hose is not 
sufficient to provide adequate clearance for 
removal and installation of the spring seat, the 
disc brake caliper must be removed from the 
spindle according to the procedures specified in 
Section 06-03, Disc Brakes. After removal, the 
caliper must be placed on the frame or otherwise 
supported to prevent suspending the caliper from 
the caliper hose. These precautions are 
absolutely necessary to prevent serious damage 
to the tube portion of the caliper hose assembly. 


8. Remove the two bolts attaching the front axle to 
radius arm bracket to axle tube. 


9. Remove spring retainer, insulator, lower spring 
seat, and stud. 


10. Remove radius arm bracket-to-axle tube bolt. 
11. Remove the front axle radius arm bracket. 


12. Move the axle forward and remove the radius arm 
from the axle. Remove the radius arm from the 
frame bracket. 


Installation 


1. Clean all the mating surfaces between the radius 
arm, axle and bracket prior to re-assembly. 


2. Position the forward washer and insulator on the 
rear of the radius arm and insert the radius arm 
into the frame bracket. 


3. Position the rear spacer, insulator and washer on 
the radius arm and loosely install the attaching 
nut. 


4. Position the radius arm and front axle to radius 
arm bracket on the axle. 


5. Loosely install a new stud and boit attaching the 
radius arm to the axle. 


NOTE: New stud and bolt are required because 
of the adhesive coating on the original bolts. If 
new fasteners are not available, thoroughly clean 
the old fasteners and apply Loctite No. 242 or 
equivalent to the threads of the fasteners. 


6. Tighten the radius arm rear attaching nut to 
108-163 N-m (80-120 ft-Ibs). 


7. Install and tighten the bracket to axle attachment 
screws to 28-35 N-m (20-26 ft-lbs). 


8. Tighten the radius arm (hand tighten) to axle 
lower bolt to 434-46 1 N-m (320-340 ft-lbs) and 
the upper stud type bolt to 326-35 1 N-m 
(240-260 ft-lbs) (hand tighten). 


Suspension, Front, 4-Wheel Drive 
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Position the spring lower seat with the locating 
tab positioned in the radius arm notch spring 
insulator. 


. Using Rotunda 077-00002 Floor Jack or 
equivalent, raise axle until spring is resting on 
lower spring seat. 


. Install lower spring retainer and nut. Tighten to 
94-134 N-m (70-100 ft-lb). 


. Position the shock absorber to the lower bracket 
and install the attaching bolt and nut and tighten 
to 70-100 N-m (52-74 ft-lbs). 


NOTE: It is important that the bolt be installed 


with the head toward the tire to maximize 
clearance to brake system components. 


. Connect the front stabilizer bar (if so equipped) to 
the stabilizer link. Tighten nut to 70-100 N-m 
(52-74 ft-lbs). 


. Reinstall front calipers if removed. Inspect brake 
hoses for damage. 


. Reinstall the front wheel and tire assembly. Refer 
to Section 04-04, Wheels and Tires, for 
procedure. 


. Lower vehicle and, with the weight on the 
suspension, tighten axle pivot bushing bolt and 
nut to 163-203 N-m (120-150 ft-lbs). 


Axle Housing Pivot Bushing 
Removal and installation 


Refer to Section 05-02K, Axle—Front Driving, Dana 
Models 44 and 50 under axle housing pivot 
bushing—removal and installation for correct service 
procedures оп Bronco—F- 150—F-250—F-350 
(4x4) vehicles. 


Axle Pivot Bracket 
F-150 (4x4) and Bronco 


Refer to illustration under Front Spring, F-250, F-350 
(4x4), Removal and Installation. 


Removal 


1. Remove the retainer and bolts attaching the pivot 
bracket to frame. Refer to View X in illustration. 


Installation 


1. Position the axle pivot bracket to the 
crossmember and loosely assemble the bolts, 
retainer assembly and nuts. Do not tighten at this 
time. 


NOTE: The two rearward vertical fasteners must 
be installed with bolt heads adjacent to the engine 
oil pan to maintain required clearance. The bolt 
and retainer assembly must be installed with bolt 
heads on the inside of the pivot bracket surface. 
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REMOVAL AND INSTALLATION (Continued) 


2. Toensure correct positioning of the axle pivot 
bracket, tighten the two forward fasteners to 149 
N-m (110 ft Ibs) first. Then tighten the two 
rearward vertical nuts and bolts in the top of the 
crossmember to 149 N-m (1 10 ft Ibs). 


3. Install the front spring, radius arm, and wheel 
spindle as described in this section. 


Axle Pivot Bracket 
F-250 — (4x4) 


Refer to illustration under Front Spring, F-250, F-350 
(4x4), Removal and installation. 


Removal 


1. Place supports securely under the axle arms and 
remove the axle pivot bolts. 


WARNING: IF THE AXLE ARMS ARE NOT 
SECURELY SUPPORTED, THE AXLE ARMS 
WILL DROP SUDDENLY 101.6-152.4mm (4-6 
inches). 


If necessary, pry the axle out of the bracket and 
lower the axle. 


Remove and discard all axle pivot bracket to 
crossmember fasteners and remove the axle 
pivot brackets (Refer to View W in illustration). 


NOTE: If necessary, raise the engine to provide 
access to the vertical fasteners in the top of the 
crossmember as follows: 


a. Loosenthe right and left engine mount bolts. 


b. Align the fan blade to clear the shroud and 
raise the engine 50.8mm (2 inches). Make 
sure the air cleaner does not come in contact 
with the firewall. 


c. Block engine securely in place. 


Installation 


1. Position the axle pivot bracket to the 
crossmember and loosely assemble the bolts, 
retainer assembly and nuts. Do not tighten at this 
time. 


NOTE: The vertical fasteners for each pivot 
bracket must be installed with bolt heads 
adjacent to the engine oil pan to maintain required 
clearance. Horizontal fasteners must be installed 
with the bolt heads on the inside surface of the 
pivot brackets. Refer to View W in illustration. 


To ensure correct positioning of the axle pivot 
brackets, tighten the horizontal fasteners in the 
side of the crossmember first. Tighten to 149 N-m 
(110 ft-lbs). Tighten the vertical fasteners in the 
top of the crossmember to 149 N-m (1 10 ft-lbs). 


Suspension, Front, 4-Wheel Drive 


Position the axles in the pivot bracket. Install the 
pivot bolt and tighten nut to 104-149 N-m (77-110 
ft-lbs). 


Remove the blocks under the engine and lower 
the engine into position. Tighten the bolts to 
specification listed in the appropriate engine 
section in Group 03, Light Truck Engine Shop 
Manual (Volume 1 of 2).* 


Jounce Bumper 


Refer to illustrations under Front Spring, F-250, F-350 
(4x4), Removal and Installation. 


Removal 


1. Remove the hex head bolt that holds jounce 
bumper to frame. Remove jounce bumper. 


Installation 


1. Position jounce bumper in forward set of holes in 
frame. 


NOTE: The rearward set of holes on the right 
bumper only are for F-150—F-350 (4x2) 
vehicles only. The forward set of holes are for 
F-150 (4x4) and Bronco only. 


Install the hex head bolt and tighten to 19-29 N-m 
(14-22 ft-lbs). 


Front Stabilizer Bar 
Bronco and F-150 (4x4) 
Removal 


1. Remove nuts, bolts and washers connecting the 
stabilizer bar to connecting links. Remove nuts 
and bolts of the stabilizer bar retainer. 


Remove stabilizer bar retainer. 


Remove the stabilizer bar and insulator. 
NOTE: The stud does not have to be removed. 


The bracket to frame assembly may be removed 
but not the # 1А crossmember. 


Installation 
Install insulators on stabilizer bar. 
Position stabilizer bar with insulators to mounting 


brackets and install attaching nuts and bolts. 
Tighten retainer nuts to 37-50 N-m (27-37 ft-Ibs). 


Reinstall link to stabilizer attaching bolt and nut. 
Tighten to 7 1-100 N-m (52-74 ft-Ibs). 


*May be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


Front Stabilizer Bar installation —F-150 (4x4), 
Bronco 
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Suspension, Front, 4-Wheel Drive 
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REMOVAL AND INSTALLATION (Continued) 


F-250 (4x4) 
Removal 


1. 


Remove bolts, washers and nuts securing the 
links to spring seat caps (both sides). For those 
vehicles equipped with a Dana Model 60 
Monobeam Front Drive axle, remove the nut, 
washer, and bolt securing the links to the 
mounting brackets (both sides). Remove nuts, 
washers and insulators connecting links to 
stabilizer bar. Remove link assemblies. 


Remove nuts and bolts securing retainers to 
mounting bracket and remove retainers. 


Suspension, Front, 4-Wheel Drive 


3. Remove stabilizer bar. 


Installation 

1. Toreinstall, replace the components in reverse 
order of disassembly without tightening bolts. 

2.  Tighten nuts connecting links to spring seat caps 
on both sides, 70-100 N-m (52-74 ft-lbs). 

3.  Tighten nuts connecting links to stabilizer bar, 
21-33 N-m (15-25 ft-Ibs). 

4.  Tighten nuts and bolts connecting retainers to 


mounting bracket, 35-50 N-m (27-37 ft-Ibs). 


04-01B-18 


04-01B-19 Suspension, Front, 4-Wheel Drive 04-01B-19 
нн ыы a TD a a TI e о ек кке 


REMOVAL AND INSTALLATION (Continued) 


Front Stabilizer Bar Instaliation —F-250 (4x4) 
with Dana 44 iFS-HD and 50 IFS—Front Drive 
Axle 


FRONY OF VEHICLE 


MAIN VIEW 
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REMOVAL AND INSTALLATION (Continued) 


Suspension, Front, 4-Wheel Drive 


04-01B-20 


F-350 (4x4) 2. Check tobe sure the stabilizer bar insulators are 
Removal seated in the retainers, and that the stabilizer bar 
i . is centered between the front leaf springs. Attach 
1. Disconnect he left and right ends of the front the stabilizer bar to the axle by assembling the 
stabilizer bar from the link assembly attached to retainers to the axle mounting brackets. Tighten 
the frame side rail mounting brackets. retaining bolts and U-bolt to 48-68 N.m (35-50 
2. Disconnect the retainer bolts and U-bolt, and ft-Ibs). 
remove the stabilizer bar from the front axle. 3. Installthe link assemblies to the frame mounting 
3. Disconnect the stabilizer links by removing them brackets using the bolts, washers, and locknuts. 
from the frame side rail mounting brackets. Tighten the locknut to 70-100 N.m (52-74 ft-Ibs). 
4. Install the link assembly to the stabilizer bar with 
Installation 


1. Loosely assemble the entire stabilizer bar system 


with both link assemblies loosely attached to the 
frame mounting brackets, and the stabilizer bar in 
position on the axle. 


Stabilizer Bar Installation —F-350 (4x4) 


2 cup washers, 2 rubber insulators, and 1 
locknut. Tighten the locknut to 2 1-32 N-m (15-25 
ft-Ib). 


[ p se Š 
x Ge STABILIZER 
2 LINK 
bab | STABILIZER 
— : A BAR 
=. CC = 
D» < = 
C ES B STABILIZER 
f = BAR 
DA: | < ABR MOUNTING 
ец 1) BRACKET 
> 
U-BOLT 
BOLT 


E6336-2A 


04-01B-21 Suspension, Front, 4-Wheel Drive 04-01B-21 


SPECIFICATIONS 


FRONT SUSPENSION TORQUE LIMITS — F-150/F-250 (4x4), BRONCO | | 


Radius Arm to Axle, Upper Stud Bronco, F-150 (4x4) Т da. m 
320-340 
Radius Arm to Axle, Lower Bolt Bronco, F-150 (4x4) (Hand Tighten) 434-461 


203-285 


Front Spring Shackle to Shackle Bracket 250 (4x4) 


Front Spring Assembly to Hanger Bracket F-250 (4x4) 212040000 
: 2 [ meno | 
Front Spring to Shackle F-250 (4x4) 


94 


Front Shock to Front Spring Plate Spacer — Lower | | FÆ 52-74 70-100 
Front Shock to Bracket — Upper F-250 (4x4) 70-1 
Front Jounce Bumper to Bumper Bracket F-250 (4x4) EET 


Spring Retainer to Spring Seat and Shock Bracket Bronco, F-150 (4x4) | j MO | 

Lower Spring Retainer to Radius Arm Bronco, F-150 (4x4) 70-100 

Front Shock Bracket to Frame F-250 (4x4) 71-100 
| Bumper Bracket to Frame F-250 (4x4) 52-74 


-134 

Front Shock to Shock Bracket — Lower __ Bronco, F-150 (4x4) 52-74 71-100 
Front Shock Absorber Stud — Upper | Bronco, F-150 (4x4) 25-35 34-47 

00 


71-100 
04-149 
занг Bar Linkto Bracket — — | воо Равон БЕНЕН БЕТІ 
Bronco ЕЛ0 (xd) ДАГ 
 Subizor Bar Retainer to Bracket and Bracket to Fame [Bronco F-150 (a) — Super Geb] 237 | — 3750 


Stabilizer Bar Retainer to Bracket Bronco, F-150 (4x4) Super Cab 37-50 
Stabilizer Bar Bracket to Frame (R.H.) Bronco, F-150 (4x4) Super Cab 71-100 


Front Spring to Axle U-Bolt F-250 (4x4) 115-163 


Radius Arm to Bracket Bronco, F-150 (4x4) 
5 
7 


Stabilizer Bar Retainer to Crossmember and Mounting Bracket F-150 (4x4) Regular Cab 37-50 


Axle Pivot Bracket to Frame F-150 (4x4) Bronco 104-149 
Axle Pivot Bracket to Frame F-250 (4x4) 77-110 104-149 


CF1707-T 
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SPECIFICATIONS (Continued) 


FRONT SUSPENSION TORQUE LIMITS — F-350 (4x4) WITH DANA 60 MONOBEAM FRONT DRIVE AXLE 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


[Number — | Dein | Appicaton 
T50T-100-A Impact Slide Hammer — 2-1/2 Lb. Universal 
Impact Slide hammer — 2-1/2 Lb. 


Dana Model 50 IFS and Model 60 Monobeam 
Front Drive Axles 


D79T-4000-A Outside Thread Chaser 
T80T-4000-W Drive Handle Bearing Installation 
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SECTION 04-02 Suspension and Wheel Ends, Rear 
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VEHICLE APPLICATION 


Applies to Econoline, F-Series and Bronco 


DESCRIPTION 


Rear Suspension 


Semi-elliptic, leaf-type springs are used for the rear 
axle suspension. The forward end of each spring is 
attached to a bracket on the frame side member. The 
rear end of each spring is shackled to a bracket on the 
frame side member. 


Rear Shock Absorber 


Both the hydraulic shock absorbers and the low 
pressure gas shock absorbers are of the direct, 
double-acting type. They provide a continuous 
dampening effect both on compression and rebound. 


These shock absorbers are of telescopic design with 
rubber grommets at the mounting points for quiet 
operation. The low pressure gas shock absorbers are 
sealed and charged with nitrogen gas to reduce shock 
absorber fade and improve vehicle ride. The shock 
absorbers are sealed, non-adjustable units and must 
be replaced as complete assemblies. 


Optional auxiliary rear springs are mounted on top of 
the main spring with free ends. These provide load 
carrying capacity end stability. Auxiliary springs are 
standard on all F-350 and all F-Super Duty series 
vehicles (except F-Super Duty Motor Home Stripped 
Chassis). 


Refer to Rear Spring Removal and Installation 
procedures for illustrations of the various rear 
supension systems. | 
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DIAGNOSIS AND TESTING 


Vehicle Lean Check 


Refer to Section 04-00 Suspension— General Service 
for diagnosis and testing. 


Rear Leaf Spring Squeak 


To correct a squeaking condition at the rear leaf 
springs, first determine whether it is loose spring 
mounting bolts or the shackle bushings squeaking. If it 
is determined to be loose bolts, tighten them. If it is the 
bushings, replace them. If it is the springs, install 
spring tip liners (if none currently in spring) to correct 
the squeak. If the original spring clip is damaged during 
removal, install a new service spring clip. Also check 
for metal burrs rubbing between the leaves such as 
the clip rivet. These burrs should be removed. 


Tip Liner Installation 


1. Raise the vehicle by the frame so that the rear 
axle hangs freely. 


Bend the spring clip to provide clearance 
between the spring leafs, allowing insertion of the 
liners. A pry-bar may be used between the leaves 
to provide additional clearance for insertion of 
liners. 


Slide the liner (5586) between the leaves until the 
liner extends approximately 6.35mm (0.25 inch) 
beyond the tip of the lower leaf. Do not attempt to 
install a liner between the lowest primary leaf and 
the short, 12.70mm (0.50 inch) thick secondary 
leaf found at the bottom of the leaf stack on some 
assemblies. 


Set the rear axle on a stand to load the rear leaf 
springs placing the leafs in contact with one 
another at the clip locations. 


Reinstall production clips or install the 
replacement service clip. 


NOTE: On some of the tip liners, sections of the 
edge used to center the liner on the spring leaves 
may need to be trimmed off to accommodate the 
spring clip. 


Service Spring Clip Installation 


1. Loadtherear leaf springs with the rear of the 
vehicle supported, either directly by the rear axle 
or by the tires. The spring leaves should all be in 
contact with one another at the intended clip 
location. 


Suspension and Wheel Ends, Rear 


REAR LEAF-SPRING SERVICE CLIP 


CLIP UPPER 
TIP LINER dd 
(TRIMMED TO 
ACCOMODATE 
SPRING CLIP) 


CP 
e 
RUBBER 


CLIP LINER -2 


г 


REAR LEAF 
SPRING 


CLIP LOWER 
HALF-5724 


F3305-1B 


2. Remove the damaged clip by prying back the 


ends of the clip which are folded across the leaf 
spring until the clip can be freed from the spring. 
On some clips it will also be necessary to pry the 
locating pin out of the locating hole. (Locating 
holes are the holes punched out of the lowest leaf 
the clip encircles which indicate the proper spring 
clip location.) 


3. Make sure the locating hole is clean and free of 


debris. 


4. Position the lower part of the service clip (5724) 


across the width of the underside of the spring, 
such that the hole in the clip lines up with the 
locating hole in the spring. The legs of the clip 
lower half should extend down from the bottom of 
the spring. 


5. Insert the drive rivet that comes with the clamp 


through the hole in the lower part of the service 
clip into the hole in the spring leaf. The flat face of 
the rivet flange should rest against the clip lower 
half. 


6. Fully seat the rivet with a hammer. If there is not 


enough room to hit the rivet directly with a 
hammer, a punch may be used. The slotted legs 
of the clip lower half should extend downward, 
the outer surface of the legs flush with the sides 
of the leaf spring. | 


7. Place the rubber service clip liner across the top 


of the leaf spring, directly above where the 
bottom half of the clip attaches to the spring, with 
the flat surface against the leaf and the clip 
locating edges extending upward. 
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DIAGNOSIS AND TESTING (Continued) 


Place the clip upper half between the locating 
edges of the rubber liner and align the threaded 
holes in the clip upper half with the slots in the clip 
lower half. 


Hand start the two screws through the clip lower 
half slot into the clip upper half threaded hole. The 
screw heads will be located under the spring, 
ultimately pressing against the inner surface of 
the clip lower half. 


. Squeeze the clip to the spring with one hand while 
tightening the screws. Tighten to 21-27 Nem 
(15-20 ft-lbs). 


ADJUSTMENTS 


Vehicle Lean 


F-150— F-250—F-350 (4x2) (4x4), F-Super Duty 
and Bronco 


A side-to-side lean at the rear of the vehicle can be 
adjusted by approximately 9.52mm (3/8 inch) by 
installing a shim between the rear spring and axle on 
the low side of the vehicle. A ‘ом at the rear” vehicle 
can be raised approximately 9.52mm (3/8 inch) by 
installation of one shim on each side. If side to side 
lean at rear is greater than 12-70mm (1/2 inch), 
switch the rear springs side to side. Use the following 
procedure to install the shim (D7TA-5742-AA): 


1. Raise the vehicle frame until the weight is off the 
rear springs but with the tires still touching the 
floor. 


2. Loosen the spring U-bolts to allow the axle to 
separate from the spring approximately 
12.70mm (1/2 inch). 


3. Position the shim (D7TA-5742-AA) between the 
spring and axle with the long edge of the shim 
parallel to the side of the spring and the spring tie 
bolt head through the hole in the shim. On 4x4 
vehicles, position the shim between the rear 
spring and axle spacer. Tape may be used to hold 
the shim in position. 


Assure that the spring leaves are properly 
aligned and the spring U-bolts contact the edges 
of the spring assembly or axle seat. 


Tighten the spring U-bolt sufficiently to assure 
that the spring tie bolt head that extends through 
the shim enters the hole in the axle seat. 


NOTE: For additional vehicle lean information, 
refer to the procedures under Inspection in 
Section 04-00, Suspension General Service. 


REMOVAL AND INSTALLATION 


Rear Shock Absorber—Econoline 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 Кра (135 
psi). Do not attempt to open, puncture or apply 
heat to the shock absorbers. 


Removal 
Raise the vehicle on a hoist. 


Remove the shock absorber lower attaching nut 
and bolt, and swing the lower end free of the 
mounting bracket on the axle housing. 


Remove the attaching nut from the upper 
mounting stud, and remove the shock absorber. 


Installation 


1. Position the replacement shock absorber with 
rubber bushings and steel washers to the upper 
mounting bolt. 


Swing the lower end of the shock absorber into 
the mounting bracket on the axle housing. Install 
the mounting bolt, and self-locking nut. Tighten 
the nut to specifications listed at the end of this 
section. 


Install the washer and self-locking nut on the 
upper mounting bolt. Tighten the nut to 
specifications listed at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Shock Absorber —F-Series Vehicles and 
Bronco 


04-02-6 


UPPER 

CAUTION: The low pressure gas shock absorbers MOUNTING 
are charged with nitrogen gas to 931 kpa (135 BRACKET 
psi). Do not attempt to open, puncture or apply 
heat to the shock absorbers. 
Removal SHOCK 
1. Raise the vehicle on a hoist. | ABSORBER - 
2. Remove the shock absorber lower attaching nut == 

and bolt, and swing the lower end free of the 

mounting bracket on the axle housing. 
3. Remove the nut and bolt from the upper shock MOULE 

absorber mount. BRACKET 

F5635-1A 


Installation 


1. Position the replacement shock absorber to the 
upper mount and install the nut, bolt and washers. 


2. Swing the lower end of the shock absorber into 
the mounting bracket on the axle housing. Install 
the mounting bolt, nut and washers. Tighten the 
nut to specifications listed at the end of this 
section. 


3.  Tighten the upper nut and bolt to the 
specifications listed at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Shock Absorber —F-Super Duty 
Commercial Stripped Chassis and Motor Home 
Chassis Vehicles 
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F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS (220-300 FT-LB) i 
REAR SHOCK ABSORBER INSTALLATION F6457-C 


4. Remove nut, bolt, and washer securing top end of 


CAUTION: The low pressure gas shock absorbers 
shock and remove. 


are charged with nitrogen gas to 931 kPa (135 
psi). Do not attempt to open, puncture, or apply 


heat to shock absorbers. Installation 


Put upper end of shock into bracket and install nut | 


Removal bolt and washer. 


Raise vehicle on hoist. Swing lower end of shock absorber into bracket 


Remove shock absorber lower nut, bolt, and on axle. 


washers. 


Install bolt, washer and nut. 
Swing lower end of shock out of axle bracket. 


Tighten shock absorber fasteners to 300-405 
N-m (200-300 ft-Ib). 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring 


F-150 —F-250 —F-350 (4x2) (4x4), F-Super Duty 
Chassis Cab, Stripped Chassis, Motor Home 
Chassis and Bronco 


Removal 

1. Raise the vehicle frame, until the weight is off the 
rear spring, with the tires still touching the floor. 

2. Remove the nuts from the spring U-bolts and drive 
the U-bolts from the U-bolt plate. If so equipped, 
remove the auxiliary spring and spacer. 

3. Remove the spring-to-bracket nut and bolt at the 
front of the spring. 

4. Remove the shackle upper and lower nuts and 


bolts at the rear of the spring. Remove the spring 
and shackle assembly from the rear shackle 
bracket. 


Suspension and Wheel Ends, Rear 


Installation 


1. 


Position the spring in the shackle, and install the 
upper shackle-to-spring bolt and nut with the bolt 
head facing outboard. 


Position the front end of the spring in the bracket 
and install the bolt and nut. 


Position the shackle in the rear bracket and install 
the bolt and nut. 


Position the spring on top of the axle with the 
spring tie bolt centered in the hole provided in the 
seat. If so equipped, install the auxiliary spring 
and spacer. 


Install the spring U-bolts, U-bolt plate and nuts. 


Lower the vehicle to the floor. Tighten the spring 
U-bolt nuts to specifications as listed at the end of 
this section. Tighten the front spring bolt and nut 
and the rear shackle bolts and nuts to 
specifications as listed at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation —F-150 (4x2) 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring 
Installation-Conventional — F-250 — F-350 (4x2) 
Regular Cab and Super Cab 


REAR SPRING 
ASSEMBLY-5560 


FRONT OF VEHICLE 


RIVET 
65094 


NUT AND 
RETAINER 


-— 


Ры 


601526 
224 200-240 М-т 
(150-180 FT-LB) 


620482 
40-57 Nm BUMPER 


(30-42 FT-LB) 4002 


SPRING 
5560 


NUT-620484 NOTE: INSTALL CONCAVE | NOTE: INSTALL WITH 
š FRONT OF VEHICLE BOLT 
(150-180 FT.LB) К кыйн» сыф 803805 FORWARD 
- « ша EU | 
806085 BRACKET 
70-100 N:m ASSEMBLY 
(52-74 FT-LB) SHACKLE 


а 
NI 


647096 


NUT-620484 
100-155 N:m 
(75-115 FT-LB) 


NUT AND 


NUT-620469 «m BRACKET 


RETAINER 5775 803805 
70-100 N:m 806368 100-155 N:m 
(52-74 FT-LB) VIEW Z (75-115 FT-LB) 


F5029-C 


04-02-11 Suspension and Wheel Ends, Rear 


REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation with Auxiliary 
Spring —F-150 — F-350 (4x4) 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation with Auxiliary 


Spring — F-250 — Е-350 (4x2) — Regular and 
Super Cab 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation —F-Super Duty Chassis 
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5A978 <>, MAIN SPRING 
5 БА975 
BUMPER d 22 


NUT 4002 | 
805028 | САР 


272-368 М-т 
(200-270 FT-LB) 


VIEW Y | 


NUT AND RETAINER 
N805135 


NUT AND 
RETAINER 
N805007 


NUT AND 
RETAINER 
N805161 


BOLT 
80-110 N:m 
(59-81 FT-LB) 


BRACKET 
ASSEMBLY 
18169 


NUT AND WASHER 
ASSEMBLY 


N806085 —€ 
70-100 N:m 


(52-73 FT-LB) 


SHOCK 
ABSORBER 


55-85 Nm 
(40-63 FT-LB) 
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FRONT OF VEHICLE 


ue 


BRACKET 


BOLT 
802115 
80-110 N-m 
(59-81 FT-LB) 


MAIN SPRING 
5A975 


FRONT OF VEHCILE 


Жж М605705 


F5649-D 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation — F-350 (4x2 and 4x4) 
Chassis Cab with Ford Axles 


AUXILIARY 
SPRING 
5588 


N 


ТІПТ 


bi 


b, 
CN 


VIEW Y 


MAIN VIEW 
4 x 4 SHOWN 


04-02-14 


FRONT OF VEHICLE 


a$- 


NUT AND WASHER 


BOLT 
800950 
200-280 N:m 
(150-210 FT-LB) 


SHACKLE 
5776 


NUT 

620482 

40-57 N:m 
(30-42 FT-LB) 


NOTE: 
INSTALL WITH 
CLOSED END 
FORWARD 


x NUT 
620485 


U-BOLT 


NUT AND 803771 


RETAINER 


806367 200-280 N-m 


BRACKET (150-207 FT-LB) 


5775 
VIEW V 


NUT 
N620482 
40-57 N:m 
(30-42 FT-LB) 


NUT-N620469 
54-81 Nem 
(40-60 FT-LB) 


BRACKET 
805346 (4 x 2) 5700 


N804662 (4 x 2) 
BRACKET 


RIVET 
N647098 


AUXILIARY 
SPRING 
ASSEMBLY 
5588 


REAR SPRING 
ASSEMBLY 


AXLE STOP 
N802860 


SPACER —— N 


5594 


4 x 4 ONLY 


BUMPER 


SPACER 
4002 


N647096 


NUT 

N620485 
200-240 N:m 
(150-180 FT-LB) 


ASSEMBLY 


N806085 
70-100 N:m 


(52-73 FT-LB) 


4 
2%) 
— ABSORBER 

Ww | 18125 


BOLT 


RIVET 
N605705 


647096 


^ ЕНОМТ OF VEHICLE 


«Фе 


STABILIZER 
BAR MOUNTING 
BRACKET-4A047 


BRACKET 
5785 


NUT AND 
RETAINER 
806367 


800950 
200-280 N-m 
(150-210 FT-LB) 


F5031-E 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation — F-Super Duty Stripped 
Chassis and Motor Home Chassis 


F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS — 
REAR SPRING INSTALLATION 


NUT 
40-60 М-т 
(30-44 FT-LB) BOLT 
605922 
227 BOLT 
eye 802115 
D 22 BRACKET 
Ге? 5785 


BUMPER 
4002 


BOLT 


57-81 N:m 


NUT (42-60 FT-L8) 
37-50 N:m BUMPER 
NUT SPRING 
(27-37 FT-LB) 4002 346-468 N-m ASSEMBLY 
COMMERCIAL STRIPPED CHASSIS (255-345 FT-LB) 5568 
WITH AUXILIARY SPRING WITHOUT AUXILIARY SPRING MOTOR HOME CHASSIS 
VIEW W VIEW W VIEW X 


BRACKET 
5700 


NUT 
57-81 N-m 
(42-60 FT-LB) 


BRACKET 
5785 


BOLT SPRING NUT 
805558 ASSEMBLY 200-280 N-m 
(150-210 FT-LB) 


BOLT 
805037 


SHACKLE 


SPRING 


NUT 
346-468 N-m x a 
(255-345 FT-LB) 


200-280 N:m 


BRACKET I 2 
ғ 5778 (150-210 FT-LB) 


STRIPPED CHASSIS 
VIEW X 


F6458-2B 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation — F-150 —F-350 (4x4) 


NUT AND 


WASHER BRACKET 
ASSEMBLY 18169 БАТЕ 
806085 еді, 
70-100 М-т 
(52-73 FT-LB) SHOCK 


ABSORBER 
18125 


ЖҰ | NUT-620484 


100-155 N:m 
RIVET (75-115 FT-LB) 
бе wa REAR SPRING 
: ASSEMBLY-5560 BRACKET 
4 5785 
NUT AND SPACER 
RETAINER 
806367 
BRACKET 
{ 5785 
U-BOLT 
FRONT OF ENGINE BOLT Ee 
605705 
BOLT FOR F-150 ONLY RIVET 
601526 VIEW W 65094 
200-240 N-m 
( | BRACKET 
70-100 N-m | 
(52-74 FT-LB) 
F-150 SHOWN 
MAIN VIEW 
65094 
FOR F-250-350 (4 x 4) 
VIEW W 
NUT-620482 NUT-620482 SHACKLE 
40-57 М-т 40-57 N-m 
(30-42 FT-LB) (30-42 FT-LB) 


BOLT 

803805 рс ASSEMBLY 
A — 
JOS 


NUT-620484 
100-155 N:m 
(75-115 FT-LB) 


BRACKET BOLT 


9775 803805 
А 100-155 Nem 
(75-115 FT-LB) 


BUMPER 
BRACKET 
4A171 


INSTALL WITH 
CLOSED END FORWARD 


SPACER 
800878 


iiio RIVET NUT AND 
647096 RETAINER 
WITH STOP AXLE BUMPER 8026368 


VIEW Y 


F5033-E 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring Installation — Bronco 


NUT-620484 
100-155 N:m 
(75-115 FT-LB) 


SHOCK PLATE > 


ABSORBER 5796 
NUT AND eie SE FORWARD 
WASHER Z IC 


806085 
70-100 N:m ee 
(52-74 FT-LB) 


` 
41, N | 
| кә REAR SPRING 
wa. w : ASSEMBLY-5560 
° 4 pad 


SPACER 
5729 
NUT AND 
RETAINER 
806367 
VIEW W NOTE: "FRONT" 
THIS END 
BOLT BOLT-605705 
601526 
200-240 N-m U-BOLT 
VESTRO FEL) 800570 NOTE: INSTALL WITH 
"e CLOSED END FORWARD 
70-100 N-m 
(52-74 FT-LB) 
SHACKLE 
MAIN VIEW 


NUT-620482 
40-57 Nm 
(30-42 FT-LB) 


NUT-620484 
100-150 М-т 


BUMPER i 
4002 
BOLT-803805 
NUT AND 100-155 N-m 
(BRONCO ONLY) RETAINER (75-115 FT-LB) 
VIEW W 806368 VIEW Z 


F5035-D 


Rear Spring . Pull the rear shackle assembly from the bracket 


E-150 and spring. 
Remove the nut and mounting bolt that secures 


Removal the front end of the spring. Remove the spring 
1. Raise the rear end of the vehicle and support the assembly from the front shackle B 


chassis with safety stands. Support the rear axle 


with a floor jack or hoist. Installation 


Disconnect the lower end of the shock absorber 1. Assemble the front eye of the spring to the front 
from the bracket on the axle housing. bracket with the front mounting bolt and nut. Do 


Remove the two U-bolts and plate. not tighten the nut. 


Mount the rear end of the spring with the upper 
bolt of the rear shackle assembly passing 
through the eye of the spring. Insert the lower bolt 
through the rear spring, shackle bracket. 


Lower the axle and remove the upper and lower 
rear shackle bolts. 


04-02-18 


REMOVAL AND INSTALLATION (Continued) 


3. 


Assemble the spring center bolt in the pilot hole in 
the axle and install the plate. Install the U-bolts 
through the plate. Do not tighten the attaching 
nuts at this time. 


Raise the axle with a floor jack or hoist until the 
vehicle is free of the stands. Connect the lower 
end of the shock absorber to the bracket on the 
axle housing. 
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Tighten the spring front mounting bolt and nut, the 
rear shackle nuts and the U-bolt nuts. Tighten all 
bolts and nuts to specifications as listed at the 
end of this section. 


Remove the safety stands and lower the vehicle. 


SPRING 


REAR 
SHACKLE 
5776 


NUT 
620484 
75-115 М-т 
(55-86 FT-LB) 


REAR SHACKLE 
BRACKET-5775 


wQ 504028 > 
! 804028 

NUT 75-115 N-m 

620484 (55-86 FT-LB) 


LOCKNUT 
382484 
74-107 N-m 


(55-78 FT-LB) LOCKNUT 
384485 
U-BOLT 18-28 N-m 


PLATE (13-20 FT-LB) 


5798 


WASHER 
UPPER 
18041 


INSULATOR 
18198 


SPRING 
ASSEMBLY 
5560 


INSULATOR 


—^ 


LOCKNUT 
34979 
40-60 N:m 
(30-44 FT-LB) 


BRACKET 


WASHER 
ie LOWER FRONT 
382802 18171 
15-25 N-m 
(11-18 FT-LB) ORGET 


ABSORBER 
ASSEMBLY 
18125 


LOCKNUT 


385505 
BUMPER 204-276 Nem 
JOUNCE (150-204 FT-LB) BOLT 


4002 58731 
150-180 Nem 


(111-132 FT-LB) 


F1890-E 


0651-3--чоце(вҙвш Buuds зеән 


(рәпициод) NOLLV T1V.LSNI QNV TVAONW3H 


61-c0O-vO 


2еән 'spu3 [99UM pue uoisuedsng 


6L-c0-vO 
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REMOVAL AND INSTALLATION (Continued) 


Rear Spring 
E-250-E-350 
Removal 


1. 


Raise the rear end of the vehicle and support the 
chassis with safety stands. Support the rear axle 
with a floor jack or hoist. 


Disconnect the lower end of the shock absorber 
from the bracket on the axle housing. 


Remove the two spring U-bolts and the U-bolt 
plate. 


Lower the axle and remove the spring front bolt 
from the hanger. 


Remove the two attaching bolts from the rear of 
the spring. Remove the spring and the shackle. 


NOTE: For vehicle lean diagnosis information 
refer to the procedures under Inspection in 
Section 04-00, Suspension General Service. 


Installation 


1. 


Assemble the upper end of the shackle to the 
spring with the attaching bolt as shown in Fig. 10. 
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Connect the front of the spring to the front 
bracket with the attaching bolt. 


Assemble the spring and shackle to the rear 
bracket with the attaching bolt. 


Place the U-bolt plate over the nut of the center 
bolt. 


Raise the axle with a jack. Install the center bolt 
head through the pilot hole in the pad on the axle 
housing. 


Install the spring U-bolts and attaching nuts. 
Tighten the nuts snugly. 


Connect the lower end of the shock absorber to 
the lower bracket. 


Tighten the spring front mounting bolt and nut, the 
rear shackle nuts and spring U-bolt nuts. Tighten 
to specifications as listed at the end of this 
section. 


Remove the safety stands and lower the vehicle. 
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25-38 N-m 
(18-28 FT- 


INSULATOR 
19198 


WASHER 
18171 


MAIN VIEW 


NUT-384485 


LB) 


WASHER 
18041 


INSULATOR 
19198 


SHOCK 
ABSORBER 
18125 


NUT-34979 


55-81 Nm 
(40-60 FT-LB) 
š ` 
OY f ( ) 


NUT 
382802 
20-30 М-т 
(15-22 FT-LB) 


BRACKET 
5785 


WASHER 
HARDENED 
44881 


SPRING 
ASSEMBLY 
5560 


SPRING 
ASSEMBLY 
5560 


385505 


BOLT-58732 
204-244 N:m 
(150-180 FT-LB) 


VIEW W 


SPRING 


NUT ASSEMBLY 
PLATE 385505 5 
5796 — 204-244 N-m dis 
(150-180 FT-LB) SHACKLE 
\s (à 5776 


9 ЈА NUT-620484 
| (f 102-156 N-m 
BOLT WAG (75-115 FT-LB) 
56218 Er 
SE 
NOTE: INSTALL WITH С 


CLOSED SECTION 
FORWARD ~E 


BRACKET 
5775 


102-156 N-m Macs 
(75-115 FT-LB) I i 
(75-115 FT-LB) 


VIEW Z 


OS€-3—0S2-3—- uonejejisuj Buds ән 


(рәпициод) NOLLV TIV.LSNI GNV 1VAOW3H 


L Z¿-¿0-rO 
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REMOVAL AND INSTALLATION (Continued) 


Rear Stabilizer Bar 

F-150—F-250 —F-350 (4х2) (4x4), F-Super Duty 
Chassis Cab, Stripped Chassis, Motor Home 
Chassis and Bronco 

Removal 

1. Remove nut from lower end of stabilizer bar link. 


2. Remove outer washer and insulator. Disconnect 
stabilizer bar from link. 


3. Remove inner insulators and washers. 
Disconnect link from frame by removing nuts and 
bolts. 
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04-02-22 


4. Remove nuts which fasten U-bolts, brackets and 
retainers. 

Installation 

1. Install outer insulator and washer on link. Install 
and tighten nuts to specification. 

2. Position U-bolts, brackets and retainers to frame. 

| Install and tighten nuts to specification. 

3. Install inner insulator and washer on link. Connect 
link to stabilizer bar. 

4. Install outer insulator and washer on link. Install 


and tighten nuts to specification. 


04-02-23 Suspension and Wheel Ends, Rear 


REMOVAL AND INSTALLATION (Continued) 


Rear Stabilizer Bar Installation — Bronco, F-150 
(4x2), (4x4) 


REAR 
STABILIZER 
BAR-5A772 


FRONT OF VEHICLE 


MAIN VIEW 


F-150 


NUT-620468 

40-57 N:m 
(30-42 FT-LB) 
BRACKET 
5L499 


BOLT 


BOLT-620469 
54-82 Nem 
(40-60 FT-LB) 


STABILIZER 
BAR-5A772 


VIEW W 


U-BOLT 
803771 


N 


MOUNTING 


MJ 
ef 
4 x 2 SHOWN views w AND x f YY 


BRONCO 


LINK 
5K484 


INNER 
WASHER 
18171 


OUTER 
WASHER — 
WASHER 
INSULATOR Ж мүн 18041 
097. гла ae 


WASHER 
801527 


STABILIZER BAR 
5A772 


те 


A W 
N 


NUT-620469 
54-82 N:m 
(40-60 FT-LB) 


к 


qa det rm 


INSULATOR 
4A037 


VIEW X 
F-1504 x 2 
` BRONCO 4 x 4 


NUT-620482 
40-57 N:m 
(30-42 FT-LB) 


RETAINER 
5B491 


04-02-23 


WASHER 
801527 


BOLT 


STABILIZER 
BAR-5A772 


NUT-384485 
20-34 N:m 
(15-25 FT-LB) 


F3713-F 
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REMOVAL AND INSTALLATION (Continued) 


Rear Stabilizer Bar Installation — F-250 —F-350 
with Ford Rear Axle 


BRACKET 


4A047 U-BOLT 
803758 


STABILIZER 
BAR-5A772 


STABILIZER 
BAR-5A772 4 


NUT-620482 
40-57 N:m 
(30-42 FT-LB) 


RETAINER 
5B491 


REGULAR CAB 
VIEW W 


FRONT OF VEHICLE 


d 


NUT-620469 WASHER 
54-82 N:m 801527 
(40-60 FT-LB) 


REGULAR AND S/CAB 4x2 SHOWN 
MAIN VIEW 


STABILIZER 
BAR-5A772 


STABILIZER 
BAR-5A772 


INSULATOR 
4A037 


NUT-384485 

20-34 N:m 
(15-25 FT-LB) ALL 4x4 
VIEW Z 


NUT-620468 BRACKET 


40-57 N:m 5L499 
(30-42 FT-LB) ы 


“г 


FRONT OF 
VEHICLE 


BOLT 
605704 


VIEW Z 


CHASSIS CAB 4x4 
MAIN VIEW 


d» 
^e 


NUT 


АЖА. INNER 
620469 =) (A “Ф WASHER 
алғас 54-82 Nem 18171 
тиен (40-60 FT-LB) 
(30-42 FT-LB 
) RETAINER Корр I 
5B491 i 
sa alee STABILIZER 
rie қ : BAR-5A772 
INSULATOR = 
4A037 < 


NUT 


OUTER | 
STABILIZER WASHER а 
BAR-5A772 18041 (15-25 FT-LB) 


CHASSIS CAB 
VIEW Y 


F3714-G 
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REMOVAL AND INSTALLATION (Continued) 


Rear Stabilizer Bar Installation — F-Super Duty 
Chassis Cab 


STABILIZER 
BAR 
5A772 


= 
FRONT OF =^( 
VEHICLE ^ 
^ VIEWS Y 
AND Z 


BOLT 
37-50 N:m 
(27-37 FT-LB) 


STABILIZER 


54-82 N-m 
(40-61 FT-LB) < 


WASHER 
801527 


INNER 
WASHER 
18171 


INSULATOR 
4A037 


NUT 
20-34 N-m 
(15-25 FT-LB) 


RETAINER 
5B491 


WASHER 
801527 


BOLT 
605704 


LINK 
5K484 


STABILIZER 
BAR 


5A772 


OUTER 
WASHER 
18041 


F5650-B 
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REMOVAL AND INSTALLATION (Continued) 


Rear Stabilizer Bar installation — F-Super Duty 
Motor Home Chassis 


) 


2 
SZ/ STABILIZER 
STABILIZER Ñ BAR 
LINK 5A772 
5K484 
FRONT OF VEHICLE 
NUT fe 
54-82 N-m 
(40-60 FT-LB) 
F-SUPER DUTY COMMERCIAL STRIPPED CHASSOS — MOTOR HOME CHASSIS 
ТТЕ REAR STABILIZER BAR INSTALLATION 


801527 


BOLT 
605704 


STABILIZER 


WASHER 
801527 BAR 
5A772 
STABILIZER 
LINK ASSEMBLY 
5K484 
WASHER 
18171 INSULATOR 
INSULATOR See! 
4A037 WASHER 
18041 
NUT 

20-34 N:m 


(15-25 FT-LB) 


STABILIZER BAR 
5A772 


RETAINER 


Ay 


<<О--У INSULATOR 
s 4А037 


BOLTS 
40-64 N:m 
(30-47 FT-LB) 


04-02-26 


5B491 E Го 
| 1 


F6459-2B 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS — F-150 — F-250 — F-350 (4x2), (4х4), F-SUPER DUTY AND BRONCO 


| Torque Range 
Description Application ШЕГЕН ` 


"эше Bumper Нате Nu 
F-150 — F-250 (under 8500 GVW) | 100415 | 75-115 


Leaf Spring to Axle U-Bolt Nut 
F-250 — F-350 (4x2) Chassis Cab (over 8500 GVW) 
272-368 270 


F-250-F-350 (4x2) Bronco 200-280 | 150-210 
F-150 (4x2) | | (0155 | 75115 


F-Super Duty 346-468 255-345 


Leaf Spring to Rear Shackle Nut and Bolt All except F-250 — F-350 (4x2) Chassis Cab 100-150 75-115 
ин F-250 — F-350 (4x2) Chassis Cab and F-Super Duty 150-210 
Rear Shackle to Frame Nut and Bolt 75-115 
a ИЕ 2 — — ee: x 
(Soa Анов [оне Мол ое аав А ION 
"эд Absorber Upper Moun) о ате Ja | MM | 
ЕСІЛІСТІГІ БЕНЕН | NENNEN 
ані 
ГІП 
ЕСЕГЕ 


Leaf Spring to Front Bracket Nut and Bolt 


п 

— 

ot 

e 

m 

n» 

су 

Ф 

“т 

& 

co 

uA 

>< 

+ 

— 

n» 

4 

| 

p 

5 - = 
r- 

— 

N 

=ч 74 


52-74 


40-57 
27-37 


Stabilizer Link to Frame Nut and Bolt All 4x2 Vehicles - 
Sabie Uk to Sabir Bar N ruwwwr 


TORQUE SPECIFICATIONS — E-150 — E-250 — E-350 


las Bur o Fiane Na (Eg —  — a 


Leaf Spring to Axle U-Bolt Nut 101-145 


E-250 (Light Duty — 4050) 101-145 


Ж ( i =e 
Teat Spina to Rear Stacker ardet | Ero ON NN NERO 
T 


74-107 
74-107 


e 


ze els ela 
& 2/2 5|% 


-2 
74-107 
74-107 
52-74 
25-35 
CF3715-2F 
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SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS — F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS 


Nem 
50 
300-405 
-64 


Shock Absorber Upper Bracket to Frame Nuts and Bolts 
Stabilizer Bar to Axle Bolt | 4064 | 
582 
ы ом | 
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SECTION 04-04 Wheels and Tires 
SUBJECT PAGE SUBJECT PAGE 
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VEHICLE APPLICATION 


All E-150, 250 and 350, F-150, 250 and 350, F-Super 
Duty Chassis Cab, F-Super Duty Stripped Chassis and 
Bronco Vehicles 


DESCRIPTION 


Front Wheel Авветізіу--Неаг Wheei Drive 


Each front wheel and tire assembly is attached by 
wheel lug nuts to its respective front hub and rotor 
assembly. Two opposed tapered roller bearings are 
installed in each front hub and rotor assembly. A 
grease retainer is installed at the inner end of the hub 
to prevent lubricant from leaking. The entire assembly 
is retained on its spindle by the adjusting nut, nut lock 
and cotter pin. Refer to Section 04-01A, Suspension 
and Wheel Ends— 4x2. 
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DESCRIPTION (Continued) 


Front Wheel Assembly—Four-Wheel Drive 


A description of the front axle used on vehicles 
equipped with 4-wheel drive is found in Section 
05-02J, Axle—Front Drive—Dana Model 60 
Monobeam or Section 05-02K, Axle—Front 
Drive—Dana Model 44 and 50. The locking hub 
assemblies are described in Section 04-0 1B, 
Suspension and Wheel Ends— 4x4. 


Rear Wheel Assembly 


Information on rear wheels (hubs and drums) may be 
found in the Rear Axle section in Group 05 for 
semi-floating or hub and bearing section in Group O5 
for full floating wheel hubs and bearings. 


Four Wheel Disc Brake Hub and 
Rotor —F-Super Duty and F-Super Duty 
Stripped Chassis 


The hub and rotor assembly of these vehicles is 
designed as a two piece assembly allowing it to be 


replaced as individual components, or as an assembly. 


The front and rear brake rotors are the same and are 
attached to either the front or rear hub assembly with 
10 screw and washer assemblies tightened to 
100-120 N-m (74-89 ft-lb). 


Remove the front or rear hub and rotor assembly as 
outlined in Section 06-03, Disc Brakes. 


For vehicles with two-piece hub and rotor assemblies, 
remove and install the wheel studs as outlined in this 
section under Rear Wheel Lug Nut Stud Removal and 
Installation. 


New Vehicle Break-In 


WARNING: FOR VEHICLES EQUIPPED WITH 
SINGLE REAR WHEELS, RE-TIGHTEN THE WHEEL 
LUG NUTS AFTER 800 KM (500 MILES) OF NEW 
VEHICLE OPERATION ACCORDING TO THE 
PROCEDURES FOUND IN THE REMOVAL AND 
INSTALLATION PORTION OF THIS SECTION. FOR 
VEHICLES EQUIPPED WITH DUAL REAR WHEELS, 
RE-TIGHTEN THE WHEEL LUG NUTS TO 
SPECIFICATIONS AFTER 160 KM (100 MILES) 
AND AGAIN AFTER 800 KM (500 MILES) OF NEW 
VEHICLE OPERATION, AND AT THE INTERVALS 
SPECIFIED IN SECTION 50-02, PRE-DELIVERY 
AND NON-EMISSION SCHEDULED MAINTENANCE 
ACCORDING TO THE PROCEDURES FOUND IN 
THE REMOVAL AND INSTALLATION PORTION OF 
THIS SECTION. THIS IS REQUIRED TO PERMIT 
THE WHEEL CLAMPING SYSTEM TO SEAT 
PROPERLY SO THAT THE WHEEL LUG NUTS WILL 
HOLD A UNIFORM CLAMP LOAD AND REMAIN 
FULLY TIGHTENED. RETIGHTENING TO 
SPECIFICATION IS ALSO REQUIRED AT 800 KM 
(500 MILES) AFTER ANY WHEEL CHANGE OR 
ANY OTHER TIME THE LUG NUTS HAVE BEEN 
LOOSENED. IMPROPERLY TIGHTENED WHEEL 
LUG NUTS COULD ALLOW THE WHEEL TO COME 
OFF WHILE THE VEHICLE IS IN MOTION, 
CAUSING LOSS OF CONTROL. 


SAFETY 


Wheels must be properly maintained because 
improperly maintained wheels and wheel components 
can adversely affect the life of the tire and the wheel. 
A tire when inflated is potentially very destructive. 
Accidents are caused by careless handling and 
inexperience. You must follow the safety procedures 
as outlined in this manual and obtain safety literature 
from your wheel and rim distributor, a wheel and rim 
manufacturer, NHTSA or OSHA. If you have any 
questions, consult the distributor or manufacturer 
directly. The load carrying requirements of each 
vehicle should also be determined before selecting the 
proper tire / wheel combination. Always remember that 
the weakest weight carrying component of the vehicle 
(i.e., tire, wheel, axle, bearings, etc.) determines its 
overall maximum and safe load carrying capacity for 


the vehicle. 


WARNING: TO AVOID INJURY FROM VEHICLES 
EQUIPPED WITH A TRACTION-LOK AXLE, NEVER 
RUN THE ENGINE WITH ONE WHEEL OFF THE 
GROUND, SUCH AS WHEN CHANGING A TIRE. 
THE WHEEL STILL ON THE GROUND COULD 
CAUSE THE VEHICLE TO MOVE. 
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SAFETY (Continued) 


WARNING: THE TIRE AND WHEEL MUST ALWAYS 
BE PROPERLY MATCHED. DO NOT MOUNT A 16 
INCH TIRE ON A 16.5 INCH WHEEL. FAILURE TO 
STRICTLY ADHERE TO THESE IMPORTANT 
INSTRUCTIONS WILL RESULT IN AN EXPLOSIVE 
SEPARATION AND WILL CAUSE SERIOUS BODILY 
INJURY OR DEATH. ІТ IS VERY IMPORTANT ТО 
DETERMINE THE SIZE OF EACH COMPONENT 
BEFORE ANY ASSEMBLY OPERATIONS 
COMMENCE. DO NOT MOUNT A 16.5 INCH TIRE 
ON A 16 INCH WHEEL. THE TIRE CAN COME OFF 
WITHOUT WARNING. 


When replacing tires, use the same size, load range 
and construction type (bias, bias belted or radial) as 
originally installed on your vehicle. When replacing 
wheels, use original equipment manufacturers wheels 
or equivalent available from your Ford dealer with 
equivalent capacity, width, offset and mounting 
configuration as those originally installed on your 
vehicle. Use of improper replacement wheels and tires 
may adversely affect ride, handling, load carrying 
capacity, wheel bearing life, tire clearance to body and 
chassis components, vehicle ground clearance, 
vehicle width and brake cooling. 


E-350, F-350, and F-Super Duty stripped chassis 
vehicles equipped with dual wheel rear axles have the 
wheel and tire assembly attached to the drum with 
integral two-piece swiveling lug nuts. 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUG NUTS (CONE SHAPED, ONE-PIECE) 
TO REPLACE THE INTEGRAL TWO-PIECE 
SWIVELING LUG NUTS. IF SO USED, PAST MODEL 
LUG NUTS CAN COME LOOSE IN VEHICLE 
OPERATION. DO NOT ATTEMPT TO USE PAST 
MODEL WHEELS, WHICH HAVE CONE SHAPED 
LUG NUT SEATS, ON THIS VEHICLE. DO NOT 
ATTEMPT TO USE THE NEW DESIGN WHEELS 
AND LUG NUTS ON PAST MODEL WHEEL HUBS. 
ATTEMPTED USE OF INTERMIXED WHEELS CAN 
LEAD TO DAMAGE TO THE WHEEL MOUNTING 
SYSTEM AND COULD RESULT IN WHEELS 
COMING LOOSE IN OPERATION. 


Safety Precautions When Servicing Truck Tires 


CAUTION AND SAFETY FIRST are important 
bywords when handling tires, particularly truck 
tires. Careful attention to the suggestions that follow 
may prevent crippling injuries, or even death. Make it 
a rule to respect the terrific force contained in an 
inflated tire. You may be glad some day that you did. 


Prepare for any tire repair operation in a safe and 
efficient way. In changing tires on drop center wheels, 
remove the wheel and tire from the truck, as 
changing tires with the wheel on the truck is 
hazardous, more difficult, and takes more time. In 
servicing of all tires use caution not to drop them (or 
the wheels or assemblies) on the feet, hands or body, 
or heavily on the floor. Practice good methods of 
lifting; use your legs as well as your arms and your 
body. This will help to prevent painful, internal injury. 
When carrying tires or wheels don’t step in oil or 
grease. Keep the floor clean and dry. 


Handling Wheels and Tires 


HANDLE WHEELS AND TIRES SAFELY 


F1857-1B 


Deflating a tire properly is very important to your 
safety. First, reduce the pressure as much as you 
possibly can by pushing the valve core plunger. Only 
then should you remove the valve core. Keep your 
eyes away from the valve. The following illustration 
shows the safe way to do it. 
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Safe Air Removal 


DEFLATE TIRES SAFELY 


F1853-1C 


NOTE: If the tire is to be reinstalled on an original 
equipment wheel, mark the tire at the valve stem hole 
so that they can be reassembled in the same relative 
position. 


Demounting tires from wheels or rims requires special 
care. Tires on drop center rims are best handled on a 
wheel holder, or tire-changing machine such as 
Rotunda Deluxe Tire Changer, 104-001 10 or 
equivalent. 


Changing Tire on Drop Center Rim 


F1856-18 


This can help prevent cuts on hands and wrists and will 
make it unnecessary to use a mallet for unseating the 
tire beads. 


Wheels and Tires 04-04-4 


Use only standard tire mounting tools and equipment. 
The use of makeshift tools, screwdrivers or pliers to 
force tires on or off rims or wheels is dangerous. 


Always lubricate tire beads to assure sealing of tire 
beads on rim with Rubber Lubricant D9AZ-19583-A 
(ESA-M 1B6-A) or equivalent. 


The Rotunda Deluxe Tire Changer, 104-00 1 10 or 
equivalent includes a bead seater /inflator using an 
automatically adjustable inflation ring, which aids in 
properly seating the bead for inflation. To properly 
operate the Rotunda tire changer, follow the 
instructions provided. 


A careful inspection should be made of the tire and all 
necessary repairs should be performed. A tire 
spreader Rotunda Number 104-001 18 is very helpful 
but use care when working around it. Keep the 
spreader arms closed when the machine is idle. 


Tire Spreader 


USE CAUTION BY TIRE SPREADERS 


| 
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Replace damaged or corroded parts. Abuse during 
road operations or in mounting tires can cause 
damage that may weaken the parts. Parts that are 
excessively corroded are weakened. Always inspect 
for and replace damaged or heavily rusted parts. 


Inspect for and remove light rust and other foreign 
matter. Accumulation of such material on the 
engagement surfaces of the rim base and side can 
prevent the proper fit of these parts. Use of a rust 
preventative during mounting will minimize rust. 


Tires and rims often require a buffing operation before 
being mounted once the regular repairs have been 
made. 


Always wear safety goggles, or a face shield 
when performing any buffing operation. 


Avoid hammering rims with steel hammers. Small bits 
of steel may be broken off the hammer or rim, flying 
into the eyes (wear safety goggles) face or body. Use 
rubber-covered, steel-headed hammers wherever 
possible. Rubber mallets only should be used on tires; 
although with modern tire changing equipment no 
pounding is necessary. 
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SAFETY (Continued) 


Stand away from the valve stem as far as possible 
while inflating tires. Avoid a position where the face or 
body is immediately over the work being done on any 
tire in which there is pressure. 


Always use a safety cage, such as Hotunda Inflation 
Chamber 104-001 18, or equivalent or portable safety 
device while inflating tires. Protect yourself from 
possible improper assembly, inadvertently 
mis-matched parts and other assembly errors. 
Remember that even the most experienced personnel 
can be careless on occasion and that an inflated tire 
contains potentially explosive energy. 


Use only accurate, tested gauges to insure proper air 
pressure as specified on the Certification label 
attached to the vehicle. Check all gauges regularly 
with a master gauge. 


The vehicle should not exceed the recommendations 
of load rating capacity specified on the vehicle safety 
certification decal (located on door pillar) relative to 
front and rear GAWR and vehicle GVWR. 


Play it SAFE. Set a good example for others who work 
with you. Follow the above suggestions completely. If 
you are ever tempted to take a short cut because 
you are in a hurry, that is the time that you could 
get hurt. 


Finally, always remember, a jack is provided for wheel 
and tire maintenance only. Never run the engine 
when the vehicle is supported by a jack. 


DIAGNOSIS AND TESTING 


Diagnosis Guides 


The diagnosis guides in this section can be used as an 
aid in wheel and tire service diagnosis. 


ADJUSTMENTS 


Wheel and Tire Checking Procedure 

Inspect tires for wear from incorrect mounting 
misalignment, loose wheel bearings, bent wheels, or 
cupping or scalping from imbalance. Tires which show 
irregularities and definite roughness must be replaced. 


Make certain that the brakes are not dragging and 
wheel bearings are properly adjusted before 
attempting to spin the wheels. On disc brakes, push 
the brake shoes into the caliper to free the rotor. 


Vehicle Vibration Analysis Procedure 
1. Initial Checks: 


Tire Matching—Tire size and type match. 


Inflation Pressure—cCorrect inflation 
pressure. 


Appearance— Check for wear and condition 
of tires and wheels. 


Rim Centering— Check that tire beads аге 
properly seated. 


Problem Definition: 
a. Askcustomer to explain the problem. 


b. Ridein vehicle and experience the vibration 
described by owner (with owner if possible). 
Note speed and suspect wheel position. 


Tire Runout Check on Vehicle: 


a. Runout okay—Go to dynamic balance 
check. 


b. Excessive runout—Refer to match mounting 
procedure. 


c. High runout still present—Refer to wheel 
stud runout procedure. 


d. Replace high runout wheels or tires when 
required—Go to dynamic balance check. 


Static Balance: 


Mark a stud bolt and the corresponding position 
on the rim to ensure that the assembly can be 
replaced on the vehicle in its original position. Do 
not remove existing balance weights. If rebalance 
only requires 14.18 gr (1/2 oz.) or less on either 
flange, the problem is not imbalance; proceed to 
ride test. 


If problem is balance, rebalance with O.E. level 
wheel weights and continue to ride test. 


Never add more than 85 gr (3 oz.) of weight per 
flange on a tire. If more weight is required: 


a. Әріп the assembly on the balancer in static 
mode. 


b. Markthe location and amount of weight 
required on the sidewall. Do not balance 
assembly. 


c. Remove assembly from the balancer, deflate 
and rotate tire halfway around (180 degrees) 
as in matching for runout. 


d. Reinflate, replace on balancer and respin a 
second time in static mode. 


e. Mark location and amount of weight required 
on sidewall. 


f. If your two marks are within 101.6mm 
(4 inches) of each other, it is the tire that is 
the major contributor to imbalance. (The 
marks followed the tire when it was-rotated.) 
Replace tire. . : 


g. If your two marks are within 101.6mm 
(4 inches) of being opposite each other on 
the tire, then the wheel is out of balance. 
Replace wheel. 


h. If the two marks are neither opposite nor 
together, then the assembly can be match 
mounted for static balance. Refer to match 
mounting procedure. 


Ride Test: 
a. Problem eliminated— Stop. 
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ADJUSTMENTS (Continued) 


b. Vibration is still present check: 


Brake drum imbalance. 

Engine or transmission mounts. 

Excessive drive shaft runout or imbalance. 
Improper pinion angle. 

Faulty universal joints. 

Worn or damaged wheel bearings. 

Brake rotor imbalance. 


Match Mounting Tires 


Match mounting is a technique used to reduce radial or 
lateral tire runouts on tire and wheel assemblies. 
Excessive runout is a source of ride complaints and 
match mounting can be used to minimize the runout. 
There are two ways to use match mounting: 1. 
positioning of the tire on the wheel; and 2. positioning 
the wheel on the hub. 


1. Measure the total indicated runout on the center 
of the tire tread rib, and record it. Mark the tire 
and rim at the center of the tread rib, and record 
the reading. Mark the tire at the location of the 
valve stem for reference. 


2. Breakdown the tire and remount it 180 degrees 
on the rim so that the valve stem reference mark 
is opposite of the valve stem on the wheel. 


3. Reinflate the tire and measure the total indicated 
runout, and again mark the high spot. 


4. If the runout is reduced to acceptable guidelines 
the tire is ready to be put back into service. If the 
runout is still excessive, one of the following steps 
must be performed: 


e If the high spot is within 101.6mm (4 inches) of 
the first high spot on the tire, and is still outside 
of guidelines, replace the tire. 


e If the high spot is within 101.6mm (4 inches) of 
the first high spot on the wheel, the wheel may 
be out of tolerance, check the wheel for runout. 


e If the high spot is not within 101.6mm 
(4 inches) of either original high spot of the tire 
and rim, then draw an arrow from the second 
high spot to the first high spot (in the shortest 
direction) and rotate the tire on the rim 90 
degrees in that direction. This will normally 
reduce the runout to an acceptable level. 


In the majority of cases, the first 180 degrees turn of 
the tire will either fix the problem or indicate which item 
to replace. 


Front Wheel Bearing Maintenance 


Wheel bearings are adjustable. Satisfactory operation 
and long life of bearings depend on proper adjustment 
and correct lubrication. If bearings are adjusted too 
tightly, they will overheat and wear rapidly. An 
adjustment that is excessively loose can cause 


pounding and contribute to uneven tire wear, 
steering difficulties and inefficient brakes. The 
bearing adjustment should be checked at regular 
inspection intervals. 


For Front wheel bearing adjustment procedures, refer 
to Section 04-01A, Suspension and Wheel Ends—4x2 
or the appropriate front drive axle section in Group 05. 


MAINTENANCE 


Wheels 


Wheel lug nuts should be inspected and tightened after 
the first 160 kilometers (100 miles—dual rear wheels) 
and after 800 kilometers (500 miles single and dual 
rear wheels) of operation. After the first 1600 
Kilometers (1000 miles) of operation, they should 
again be inspected and tightened at the intervals 
specified by in the Specifications portion of this 
section. Also retighten to specifications at 800 km 
(500 miles) after any wheel change or any other time 
the lug nuts have been loosened. Improperly tightened 
wheel nuts could allow the wheel to come off while the 
vehicle is in motion, causing loss of control. Loose 
wheel stud nuts may cause shimmy stud damage 
and/or stud failure, possible wheel damage, and 
vibration. Elongated stud holes in the wheels may also 
result from the loose stud nuts. 


For vehicles equipped with dual rear wheels, tighten 
wheel lug nuts to specifications after 160 km (100 
miles) and again after 800 km (500 miles) of new 
vehicle operation, and at the intervals specified in the 
maintenance section, according to the Wheel Removal 
and Installation instructions in this section. This is 
required to permit the wheel clamping system to seat 
properly so that the wheel lug nuts will hold a uniform 
clamp load and remain fully tightened. Retightening to 
specification is also required at 800 km (500 miles) 
after any wheel change and any other time the lug nuts 
have been loosened. Improperly tightened wheel lug 
nuts could allow the wheel to come off while the 
vehicle is in motion, causing loss of control. 


Keep the wheels and hubs clean. Stones or lumps 
of mud wedged between the wheel and drum will 
unbalance a wheel and tire. 


Check for damage that would affect the runout of the 
wheels. Wobble or shimmy caused by a damaged 
wheel will eventually damage the wheel bearings and 
cause uneven tire wear. Inspect the wheel rims for 
dents that could permit air to leak from the tires. 
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MAINTENANCE (Continued) 


WARNING: AFTERMARKET WHEEL ASSEMBLIES 
MAY NOT BE COMPATIBLE WITH THE VEHICLE 
AND SHOULD NOT BE USED. USE OF 
INCOMPATIBLE WHEEL ASSEMBLIES MAY 
RESULT IN EQUIPMENT FAILURE AND POSSIBLE 
INJURY. ONLY WHEEL ASSEMBLIES APPROVED 
FOR VEHICLE APPLICATION SHOULD BE USED. 


Tire Maintenance 


CONDITION 
Tires show excess wear on edge of 
tread. 


| POSSIBLE CAUSE RESOLUTION 


1. Under inflated tires. 1. Adjust air pressure in tires. 
2. Vehicle overloaded. 2. Correct as required. 

3. High-speed comering. 3. Correct as required. 

4. Incorrect toe setting. 4. Set toe to specification. 


1. Tires over inflated. 1. Adjust air pressure in tires. 


1. Improper tire pressure. 1. Adjust air pressure in tires. 
2. Incorrect tire/wheel usage. 2. Install correct tire and wheel 

| combination. 

3. Tighten or replace as necessary. 
4. Align front end. 

5. Adjust front wheel bearings. 


Tires show excess wear in center of 
tread. 


Other excessive tire wear problems. 


3. Loose or leaking shock absorbers. 

4. Front end out of alignment. 

5. Front wheel bearings out of 
adjustment. 

6. Loose, wom or damaged 
suspension components, bushings 
and ball joints. 

7. Wheels and tires out of balance. 

8. Excessive lateral and/or radial 

runout of wheel or tire. 


6. Inspect, repair or replace as 
required. 


7. Balance wheels and tires. 

8. Check, repair or replace as 
required. Use dial indicator to 
accurately determine runout. 

9. Rotate tires. 


1. Follow manufacturers 
specifications. 


9. Tires need rotating. 


1. Improper application or 
mismatched parts, including studs 
and nuts. 

2. Corroded or worn parts. 2. Clean or replace. 


Wheel-rust or corrosion. — 1. Keep clean and protect with paint. 
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Wheel mounting is difficult 
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MAINTENANCE (Continued) 


Tire Wear Conditions 
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OVERINFLATION 


UNDERINFLATION AND/OR MECHANICAL 
IRREGULARITIES SUCH AS OUT-OF-BALANCE 
CONDITION OF WHEEL AND/OR TIRE, AND BENT 


OR DAMAGED WHEEL. 


POSSIBLE LOOSE OR WORN STEERING TIE-ROD 


OR STEERING IDLER ARM. 


POSSIBLE LOOSE, DAMAGED OR WORN FRONT 


SUSPENSION PARTS. 


INCORRECT TOE-IN OR EXTREME CAMBER 


To maximize tire performance, inspect them for signs 
of improper inflation and uneven wear, which may 
indicate a need for balancing, rotation, or front 
suspension alignment. Tires should also be checked 
frequently for cuts, stone bruises, abrasions, blisters, 
and for objects that may have become imbedded in 
the tread. More frequent inspections are 
recommended when rapid or extreme temperature 
changes occur, or where road surfaces are rough or 
occasionally littered with debris. 


As a further visible check of tire condition, tread wear 
indicators are molded into the bottom of the tread 
grooves. The tire should be replaced when these 
indicator bends become visible. 


\ 


FEATHERING DUE TO MISALIGNMENT 
F3050-C 


To clean tires, use a mild soap and water solution only, 
and rinse thoroughly with clear water. Do not use any 
caustic solutions or abrasive materials. Do not use 
Steel wool, wire brushes or gasoline, paint thinner and 
similar materials having a mineral oil base. These 
materials are harmful to the tires and will eventually 
discolor the whitewalls and raised letters. 


Tire Inflation 


The tire inflation pressure is carefully calculated to 
give the vehicle satisfactory ride and steering 
characteristics while not compromising long tire tread 
life. | 
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MAINTENANCE (Continued) 


| CONDITION POSSIBLE CAUSE RESOLUTION 


Excessive vehicle vibration, rough 1. Loose or improper attaching parts. . Tighten or replace. 
steering, or severe tire wear. 


2. Overloading or unbalanced loads. 2. Check wheel and tire specs 
against work load requirements. 
Recommend correct tire and rim. 


Check on loading procedure. 


. Install correct tire/wheel 
combination. 


. Adjust air pressure in tires. 
. Refer to Tire Wear Conditions 


Vehicle vibrations. ‚ Tires/wheels mismatched. 


. Inflation pressure too high or low. 
. Uneven tire wear. 


+ о N 


Chart. 
4. Out-of-balance wheel and/or tire . Determine the out-of-balance com- 
or hub and drum assembly. ponent and balance or replace. 


5. Bent or distorted wheel disc from 
overloading, road impact hazards 
or improper handling. 


5. Replace wheel. Attempts to 
straighten wheel can result in 
fractures in the steel and 
weakening of the disc or the 
weld between disc and rim. 
Check loading and operating 
conditions and shop practices. 

6. Replace the wheel or tire and 
check for overloading and 
unbalanced loads, rugged 
operating conditions, proper 
wheel and tire specifications. 

7. Verify correct tire/wheel usage 
and re-mount tire. 


. Replace wheel or tire. 


6. Out-of-round wheel or tire 
(excessive radial runout). Use a 
dial indicator to accurately verify 

runout reading. 


. Improperly seated bead. 


8. Excessive lateral runout (wheel or 
tire). Use a dial indicator to 
accurately verify runout reading. 

9. Loose wheel mountings — 
damaged studs, cap nuts, 
enlarged stud holes, worn or 
broken hub face or foreign 
material on mounting surfaces. 

10. Defective wheel bearings. 


. Brake rotor imbalance. 


9. Tighten and/or replace worn or 
damaged parts. Clean mounting 
surfaces. 


10. Replace defective bearing sets. 


11. Check for uneven rotor wear. If 
present, tum both rotors. Check 
fins for caked mud or debris. If no 
external causes are evident, rotor 
may have a heavy spot. To 
confirm, substitute a known-good 
rotor or shift rotor to other side of 
vehicle and road test again. If 
heavy spot is indicated, replace 
rotor. 

12. Replace hub or axle shaft. 

13. Remove water. 


. Tighten or replace. 


12. Wheel stud runout. 
13. Water in tires. 


14. Loose or worn engine or 
transmission mounts. 


. Improper pinion angle. 


15. Realign assembly to 
specifications. If damaged, replace 
pinion and ring gear as a set. 


16. Align front end. 


17. Identify location of vibration 
carefully as it may be transmitted 
through frame making a rear end 
vibration appear to come from 
the front. Repair or replace loose 
and worn parts. 


18. Balance or replace drive shaft as 
necessary. 


. Replace worn U-Joints. 


16. Improper front end alignment. 


17. Loose or worn driveline or 
suspension parts. 


18. Excessive drive shaft runout or 
imbalance. 


. Faulty U-Joints. 
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Cracked or broken wheel discs. 1. Metal fatigue resulting from abusive | 1. Replace wheel. Check position of 
Cracks develop in the wheel disc handling. wheel on vehicle for working load 
from hand hole to hand hole, from specifications. 
hand hole to rim, or from hand hole 
to stud. Stud holes become worn, 
elongated or deformed. Metal builds 
up around stud hole edges, cracks 
develop from stud hole to stud hole. 
Related driver complaints: unusual 
operating noise or vibration and on 
the road failures. 


| 2. Truck operated with loose wheel 
mounting. 


2. Replace wheel and check for: 

— Installation of correct studs and 
nuts, and recommend exact 
specifications. 

— Cracked or broken studs, and 
replace. 

— Worn hub face. Machine if not 
excessive, or replace if severe. 

— Broken or cracked hub barrel, 
replace. 

— Worn stud grooves, replace or 
install recommended serrated 
bolts. 

— Clean mounting surfaces and 
re-torque cap nuts periodically. 

— Rust streaks fanning out from 
stud holes are a sure indication 
that the cap nuts are or have 

been loose. 


Cracks develop in rim base back (rim 
bead seat) or the gutter area (drop 
well radii). 


1. Overloading or abusive use. 1. Replace wheel. Check loading and 
operating conditions. Avoid over 
inflation of tires. Check specs for 
rim load capacity, working loads, 
tire size, ply rating and tire 

construction. 


2. Improper use of tools. 2. Check mounting, demounting, and 


maintenance procedures. 


Dual tires rubbing (kissing). 1. Insufficient wheel spacing. 1. Check tire and wheel sizes. Make 
certain proper size tire and wheels 
are used. 


2. Overloading. | 2. Reduce weight. 


Damaged stud threads. 1. Sliding wheel across studs during | 1. Replace studs. Follow proper 
assembly. wheel installation procedure. 
1. Stud too long. 1. Replace stud with proper length 
stud. 


Loose inner wheel. 1. Excessive stud standout from 1. Replace stud with proper length 
mounting face of hub permitting stud. 
wheel nut to bottom out. 
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MAINTENANCE (Continued) 


Broken studs. 1. Loose lug nuts. 1. Replace studs. Follow proper 
torque procedure. 


| 2. Overloading. 


2. Replace studs. Compare actual 
load against vehicle load ratings. 


Stripping threads. i 1. Excessive torque. 1. Replace studs. Follow proper 
torque procedure. 


Rust streaks from stud holes. 1. Loose lug nuts. 1. Check complete assembly. 
Replace damaged parts. Follow 
proper torque procedure. 


Damaged lug nuts. 1. Loose wheel assembly. 1. Replace lug nuts. Follow proper 


torque procedure. 
2. Overtightened lug nuts. 


1. Corrosion or galling. 


1. If corrosion is slight, wire brush 
away corrosion. If corrosion is 
excessive, replace studs and nuts. 
If condition persists, lubricate first 
three threads of each stud with a 
graphite-based lubricant. 


CAUTION: Do not permit lubricant to 
get on ball seats of stud holes or on 
ball face of lug nuts. 


Frozen lug nuts. 


2. Overloading. 2. Reduce weight. 
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MAINTENANCE (Continued) 


TIRE/WHEEL CONDITIONS 


TEST STEP RESULT ACTION TO TAKE | 


NOTE: On vehicles equipped with all terrain type tires, a vibrating, drumming or beating noise is often misdiagnosed as a 
driveline vibration. Replace the all terrain type tires with the specified highway type tires. If condition is eliminated, refer to 
Section 00-04, Noise Vibration and Harshness Diagnosis. If condition is still present, refer to the procedure below. 


| 1 | EXCESSIVE WEAR OR CUPPING — l m 
€ Check tires for excessive wear or cupping. 


GO to 2. 


REPLACE severely worn 
tires. CHECK tire 
inflation, vehicle 
alignment and 
suspension. REPAIR, 
REPLACE or ADJUST 
as required. GO to 2. 


| 2 | WHEEL BEARING ENDPLAY | 


€ Check wheel bearing endplay. 
e Rotate wheel and check for roughness. 


GO to 3. 


REPLACE wheel 
bearings, if required. 
ADJUST to correct 
endplay. ROAD TEST to 
verify correction. 


| 3 | TIRE WHEEL BALANCE 


e Check tire/wheel balance, using Static Balance 
procedures outlined in Section 00-04. 


GO to 4. 


BALANCE tire/wheel 
| assembly. If assembly 
cannot be balanced, 
REPLACE wheel and/or 
tire. ROAD TEST to 
verify correction. 


& © 


| 4 | НЕІМОЕХ ТИНЕ — 


e Reindex tire 180 degrees and rebalance on wheel. ROAD TEST to verify 


correction. 


& © 


GO to 5. 
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MAINTENANCE (Continued) 


TIRE/WHEEL CONDITIONS (Continued) 


TEST STEP RESULT ACTION TO TAKE 
| 5 | TIRE RUNOUT | 


e Check tire runout. 


| 6 | WHEEL STUD RUNOUT 


ө Check wheel stud runout. GO to 7. 


REPLACE hub or axle 
shaft. ROAD TEST to 
verify correction. 


QO QO 


'ALIGNMENT, SUSPENSION, DRIVELINE, BRAKES, 
ENGINE/TRANSMISSION MOUNTS | 
€ Check front end alignment if not done during Step 1. 


€ Check suspension components for looseness or 
wear if not done during Step 1. 


e Check U-Joint condition. 
e Check driveshaft for runout or imbalance. 
e Check drums/rotors for imbalance. 


ө Check engine and transmission mounts for 
looseness or wear. 


| 8 | WHEEL RUNOUT ЕЕ 


ө Check wheei runout. (оқ) 


GO to 8. 


REPAIR, REPLACE, OR 
ADJUST as required. 
ROAD TEST to verify 
correction. 


REPLACE tire. ROAD 
TEST to verify 
correction. 


REPLACE wheel and 
rebalance. ROAD TEST 
to verify correction. 
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TIRE/WHEEL CONDITIONS — NOISE OR 
VIBRATION — 4x4 VEHICLES ONLY 


TEST STEP RESULT ACTION TO TAKE 
| 1 | VERIFY CONDITION 


e Verify the condition by road-testing the vehicle. 
NOTE: Verify the condition by driving the vehicle 
with known quality conventional tires. 


Condition OKP| SERVICE or REPLACE. 
disappears tires as described in the 
appropriate portion of 
Section 04-04, Wheels 
and Tires. 


Condition still NOT OKP GO to 2. 
exists 
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MAINTENANCE (Continued) 


TIRE/WHEEL CONDITIONS — NOISE OR 
VIBRATION — 4x4 VEHICLES ONLY (Continued) 


TEST STEP RESULT ACTION TO TAKE 
|2 | REMOVE FRONT DRIVESHAFT 


@ Unlock the front hubs and remove the front Condition 
driveshaft. Place the transfer case in the two-wheel disappears 
drive position (2H) and road test the vehicle. 


OK! SERVICE the front 
driveshaft or front drive 
axle as described in the 
appropriate section of 
this manual. 


Condition still GO to 3. 
exists 


|3 | REMOVE REAR DRIVESHAFT 


e Reinstall the front driveshaft. Lock the front hubs and Condition SERVICE the rear 
remove the rear driveshaft. Place the transfer case in disappears driveshaft or rear axle as 
4-high (4H), the four-wheel drive position. Road test described in the 
the vehicle. appropriate section of 

this manual. 


Condition still NOT OKD*| REFER to driveline 

exists diagnosis in Section 
05-00, Driveline General 
Service. 


NOTE: Tire and wheel! 
conditions, refer to the 
procedures found in 
Section 04-04, Whee! 
and Tire General 
Service. 


CAUTION: Over- or under-inflated tires can 


NOTE: Tire and wheel conditions, refer to the reduce tire life, adversely affect vehicle handling, 


procedures found in Section 04-04, Wheels and Tires. 


There is a tire chart (refer to Owner’s Guide for 
location or refer to the chart in the Specifications 
portion of this section) that gives the recommended 
cold tire inflation pressure. Tire inflation pressures are 
also listed at the end of this Section under 
Specifications. The cold tire inflation pressure can be 
measured after the vehicle has been parked for three 
hours or has been driven less than 5 km (3 miles). 


A higher tire inflation pressure than the recommended 
pressure can cause a hard ride, tire bruising, carcass 
damage, and rapid wear at the center of the tire. Low 
tire pressure can produce tire squeal, hard steering, 
rim dents, high temperatures, and rapid wear on the 
outer edges of the tires. Unequal inflation pressures in 
tires using the same axle can affect uneven braking 
and reduce handling. 


and possibly lead to a sudden failure that could 
result in the loss of vehicle control without 
warning. 


Tire Rotation—Single Rear Wheels 


To equalize tire wear, tires may be rotated, but not until 
the cause of unusual or uneven tire wear is determined 
and corrected. Rotation is recommended first at 

8 000-12 000 km (5,000-7 ,500 miles) intervals or 
24000 km (15,000 miles) thereafter. 


CAUTION: Vehicles with A/S front and A/T rear 
tires can only be rotated side to side. Dual rear 
vehicles should have only the front tires rotated 
side to side. 
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MAINTENANCE (Continued; 


Tire Rotation Patterns 


5 TIRE ROTATION FOR USE 


4 TIRE ROTATION | WITH REGULAR SPARE 


LF RF 


= 


LF 


LE r 


LR RR 


REGULAR SPARE 
F3342-18 


Tread Wear Indicators 


The original equipment tires have built-in tread wear 
indicators to show when tires need replacement. 
These indicators wil! appear as 12.7mm (1/2 inch) 
wide bands when the tire tread depth becomes 4mm 
(1/ 16 inch). When the indicators appear in two or 
more adjacent grooves, at three locations around the 
tire, or when cord or fabric is exposed, tire 
replacement due to tread wear is required. 


TREAD WEAR INDICATOR 


t 


; ) TIRE TREAD 


TIRE WEAR 
INDICATOR 
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Front Wheei Bearings 


Wheel bearings are adjustable. Satisfactory operation 
and long life of bearings depend on proper adjustment 
and correct lubrication. If bearings are adjusted too 
tightly, they will overheat and wear rapidly. An 
adjustment that is excessively loose can cause 
pounding and contribute to uneven tire wear, 
steering difficulties and inefficient brakes. The 
bearing adjustment should be checked at regular 
inspection intervals. 


Front hub assemblies and bearings should be cleaned, 
inspected and lubricated whenever the hub 
assemblies are removed or at the mileage / time 
periods indicated in the maintenance schedule. 


New hub assembly grease seals should be installed 
when the hub is removed. A damaged or worn seal 
may permit bearing lubricant to reach the brake 
linings, resulting in ineffective brake operation and 
necessitating premature replacement of linings. 


Bearing adjustment is described in Section O4-O 1A, 
Suspension and Wheel Ends—4x2 or the appropriate 
axle (semi-float or front wheel drive) or wheel hub and 
bearing (full float) section in Group 05. 


Aluminum Wheels and Rims 
Cleaning 


Whenever a tire is removed, thoroughly examine the 
complete wheel. Remove all grease and road dirt and 
use a wire brush or steel wool to remove the rubber 
from the bead seat. 


Straightening Wheels 


Do not heat wheels in an attempt to soften them for 
straightening to repair damage from striking curbs, 
etc. The special alloy used in these wheels is 
heat-treated, and uncontrolled heating from welding 
affects the properties of the material. Do not weld the 
wheels for any reason. 


Aluminum Wheel Leaks 


Pinhole rim leaks in cast aluminum wheels can be 
repaired with Hot Melt' Sealant Aluminum Wheel 
Repair Compound Е7А2-19554-А (ESA-M4G280-A), 
or equivalent using an electric heat gun such as 
Rotunda Model 107-00301, or equivalent. 


HOT MELT 
SEALANT STICK 


TIRE SIDE OF 
WHEEL 


BRAKE SIDE 
OF WHEEL 
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MAINTENANCE (Continued) 


Valves 


Wheels for tubeless tires come from the factory with 
air valve installed. If it becomes necessary to replace 
an air valve it should be installed using 19 Nem 

(14 ft-lbs) of torque on the hex nut, on those wheels 
equipped with brass valves. On wheels equipped with 
rubber valves, the rubber valve must be fully seated in 
the hole in the wheel. 


Maintenance and Protection in Corrosive 
Environments 


Due to aluminum's natural resistance to corrosion, 
aluminum forged or cast wheels do not need to be 
repainted for most operating conditions. Washing them 
(do not use highly alkaline cleaning agents) when 
washing the rest of the vehicle will be enough to keep 
wheels looking good for many years. Certain 
environments, as created by some operations, can 
lead to corrosion. Some of these are: livestock 
hauling, salt, chloride compounds used for snow 
removal and highly alkaline materials. When these 
conditions are encountered, the following practice is 
recommended: 


1. Clean frequently with steam or high-pressure 
water from a hose. Use of a mild detergent will 
speed up the cleaning process. 


2. When tires are removed, the entire wheel should 
be cleaned and inspected. For maximum 
protection, there are various types of coatings 
which give good results. The following 
procedures are suggested: 


Surface Preparation 


1. Remove all the soil and oil from the wheel surface 
with either high-pressure steam or solvent. 
Suitable solvents would be mineral spirits and 
regular paint thinner, obtained in paint stores. 


2. Remove any adherent soil or oxidation products 
by using a wire brush. 


3. Clean the surface again with solvent, using 
mineral spirits to remove loose products. 


4. Apply aclear protective or pigmented product as 
follows: 


Clear Protective Coating 


Spray apply about 1 1/2 to 2 mils wet film thickness, 
air curing clear epoxy polyamide meeting Military 
Specification MIL-C-22750 (WEP) or equivalent. To 
properly spray this particular coating, mix components 
A and B of the two-part organic coating and thin where 
necessary with 10 percent toluol. Spray apply with a 
spray gun at a pressure of 207-276 kPa (30-40 psi) 
(suction feed). 


Pigmented Protective Coating 


Primer-Spray apply the inhibited primer, meeting 
Military Specification MIL-C-23377 (SEP) or 
equivalent. Spray this primer at a 1 to 2 mil wet film 
thickness. Allow to air dry from 2 to 4 hours before 
top-coating. 


Top Coat-Spray a 1 1/2to 2 mils wet film of a leafing 


aluminum pigmented epoxy. Allow enough time to air 
dry before handling; overnight will usually be sufficient. 


Rim and Whee! Maintenance 
During Tire Inspections 


1. Check all metal surfaces thoroughly while making 
tire inspections, including areas between duals 
and on inboard side of wheel. Watch for: 


& excessive rust or corrosion build-up 

€ cracks in metal 

€ bent flanges, resulting from road obstructions 
e loose, missing or damaged nuts 

€ bent or stripped studs 


2. Remove damaged rims or wheels. 


CAUTION: Excessively corroded or cracked 
rims can be dangerous. Deflate tires prior to 
the removai from the wheels. 


3. Mark damaged or hazardous areas with chalk so 
that part will be removed from service. 


Replace parts as required. 
5. Inflate tires only to recommended air pressures. 


Check the wheel lug nut torque and retighten the 
lug nuts as specified at the end of this section. 


During Tire Changes 


1. Check all meta! surfaces. Watch particularly for 
the following items: 


® Cracks in the rim bead seat or drop well radii 
areas. These are caused by deep rim tool 
marks, overloading and overinflating tires or 
using larger than recommended tire sizes. 


€ Cracks in the wheel disc, between the stud 
holes or hand holes. These are caused by 
loose wheel nuts, improper installation 
procedures or the use of incorrect sizes or 
types of attaching parts. 


2. Replace the parts as necessary. 


CAUTION: insure that replacements are 
made with the proper sizes and types of 
wheeis. 


3.  Thoroughly remove rust, dirt and other foreign 
materials from all surfaces. Hand or electric wire 
brushes, sand blasting or chemical baths may be 
used. Bead seat areas of rim should be free of 
rust and rubber deposits. This is especially 
important for drop-center tubeless rims, because 
the bead seat is the air-sealing element. 
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MAINTENANCE (Continued) 


4. Paint rim by brusn or spray with a fast-drying 
metal primer. Surfaces should be clean and dry 
prior to painting. Insure that bare metal areas on 
the outside or tire side of rim are covered. This is 
especially important on drop-center tubeless 
rims, because warm anc sometimes moist air is in 
constant contact with the metal surface on the 
tire side of the rim. 


Tire Service 


NOTE: If the tire is to be reinstalled on the same 
wheel, mark the tire and wheel so they can be 
reassembled in the same position. 


Punctured tires should be removed from the wheel and 
permanently serviced from the inside using a 
combination repair plug and vulcanized patch. When 
servicing a puncture, always follow the manufacturer's 
instructions for using the service kit. 


Punctures in the tread area only are serviceable. 
Never attempt to service punctures in the tire 
shoulders or sidewalls. In addition, do not service any 
tire that has sustained the following damage: 


e Bulges or blisters. 

e Ply separation. 

ө Broken or cracked beads. 
e Fabric cracks or cuts. 


e Tires worn to the fabric, or if wear indicators are 
visible. 


5. Lubricate ihe tire side of the rim base just prior to 
mounting tire. Avoid the use of any lubricant 
which contains water or solvent that is injurious to 
rubber. A combination lubricant and 
rust-preventive compound is preferable. This 
protective measure is of particular importance 
with drop-center tubeless rims as the air in the 
tire is contained 5y the tire-side rim surface. 


Inflate tire to recommenced air pressure. 


Safety Precautions 


Air tank should incorporate moisture trap when used 
with drop-center tubeless rims in order to reduce the 
moisture in contact wiin the metal rim surfaces. 


e Punctures larger than 6.35mm (1/4 inch) diameter. 
WARNING: TIRE SEALANTS THAT ARE INJECTED 


THROUGH THE VALVE STEM ARE NOT TO BE 
USED TO SERVICE PUNCTURED TIRES BECAUSE 
THEY CAN PRODUCE WHEEL RUST AND TIRE 
SERVICE IMBALANCE. 


TIRE SERVICE AREAS 
Tire Replacement 


NOTE: When a tire is replaced, use only a tire and SERVICEABLE AREAS 
wheel combination as recommended on the Safety | | 
Compliance Certification Label decal attached to the 

vehicle. Be sure that all tires and wheels are approved 
by Ford Motor Company and are of the same size and 
load carrying capacity. Never mix radial, bias or bias 
belted type tires. 


Use the Rotunda Deluxe Tire Changer 104-00 1 10 or 
equivalent to mount or demount tires. Follow the 
equipment manufacturer's instructions. Do not use 
hand tools or tire irons alone to change tire because 
they may damage the tire beads or wheel rim. 


Rim bead seats (steel wheels only) should be cleaned 
with a wire brush or coarse steel wool to remove 
lubricants, old rubber, and light rust. Aluminum wheel 
rim bead seats should be cleaned with a non-abrasive 
cleaner to remove tire mounting lubricants and old 
rubber. Before mounting or demounting a tire, the bead 
area should be well iubricated with Rubber Lubricant, 
D9AZ-19583-A (ESA-M 1B6-A) or equivalent tire 
lubricant. Tire and Wheel Balance 


After initial mounting, inflate the tire, so its beads are | There аге two types of wheel and tire balance: static 
completely seated. and dynamic. 

CAUTION: Do nct infiate tc more than 276 kPa 
(40 psi), then, deflate tire. 


Install the valve core, and inflate the tire to the proper 
pressure shown on the Safety Certification Label. 
Balance each wheel and tire assembly. 
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A static balance is the equal distribution of weight 
around the wheel. Wheels that are statically 
unbalanced cause a bouncing action called wheel 
tramp. This condition will eventually cause uneven tire 
wear. 


STATIC UNBALANCE 


“7 ет ~ 
С - 1 WHEEL TRAMP КРЫ 
e 


€ OF SPINOLE 


HEAVY SPOT 


ADD BALANCE WEIGHTS HERE ' 


CORRECTIVE WEIGHTS | F3345-18 


A dynamic balance is the equal distribution of weight 
on each side of the centerline, so that when the tire 
spins there is no tendency for the assembly to move 
from side to side. Wheels that are dynamically 
unbalanced may cause wheel shimmy. 


DYNAMIC UNBALANCE 
I 


€ OF SPINDLE 


HEAVY SPOT t 
WHEEL SHIMMY 


ADD BALANCE 
WEIGHTS HERE 


CORRECTIVE WEIGHTS F3346-1B 


Deposits of mud, etc. must be cleaned from the inside 
of the rim. Stones should be removed from the tread. 
The tire should be inspected for any damage, then 
balanced according to the equipment manufacturer's 
explicit instructions. 
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Off-Vehicle Balancing 


When balancing wheels off the vehicle, use a balancer 
which pilots the wheels by the center hole or mounting 


bolt holes. If the wheel tramp and vehicle vibration is 
not corrected by the off-vehicle balance, refer to 
Section 00-04, Noise, Vibration and Harshness 
Diagnosis. 


Vibration 


If vehicle vibration persists after the wheels have been 
balanced, it may be caused by either tire, wheel or 
wheel bolt runout. 


Tire and Wheel Runout 


Excessive radial and lateral runout of a wheel and tire 
assembly can cause roughness, vibration, wheel 
tramp, tire wear, and steering wheel tremor. 


Before checking runout and to avoid false readings 
caused by temporary flat spots in the tires, check 
runout only after the vehicle has been driven. 


The extent of the runout should be measured with 
Radial Runout Gauge Rotunda 007-000 14, or 
equivalent. All measurements should be made on the 
vehicle with the tires inflated to recommended reduced 
load inflation pressures and with the front wheel 
bearings adjusted to specifications. 


Tire Runout 


Measure radial runout, using Rotunda Radial Runout 
Gauge 007-000 14 or equivalent, of the tire at the 
center and outside ribs of the tread face. Measure 
lateral runout of the tire just above the buffing rib on 
the tire sidewall. Mark the high points of lateral and 


radial runout for future reference. On tires, radial 
runout should not exceed 1.016mm (0.040 inch), and 
lateral runout should not be more than 1.143mm 
(0.045 inch). 


Radial and Lateral Runout Checks 


CHECK TOTAL 
LATERAL RUNOUT HERE 


CHECK TOTAL 
RADIAL RUNOUT HERE 
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Wheel Runout 


Measure radial and latera! wheel runout at the 
positions shown in the illustration. Runout should not 
exceed 1.143mm (.045 inch) in either position. 


Wheel Bolt Runout 


Wheel bolt runout can affect wheel runout. When 
measuring the runout on the wheel bolts, it should be 
noted that the feeler will not be in contact with the 
bolts at all times. Only the measurements taken at the 
high point of contact of each bolt should be 
considered. 


1. Using a broad point indicator, locate the feeler 
perpendicular to the boit, as close to the flange 
face as possible. Be careful to zero the indicator 
so that the pointer can deflect either way, 
thereby insuring an accurate reading at the 
lowest as well as the highest contact point. 


WHEEL BOLT RUNOUT 


DIAL INDICATOR 
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2. Rotate the shaft until the next bolt is contacted. 
Again, record and continue until you have one 
reading for each point of contact (each boit). The 
absolute difference between the maximum and 

minimum contact reading will be the total indicator 

reading (or total runout). Wheel bolt circle runout 
should not exceed .41mm (0.016 inch) TIR (Total 

Indicated Runout). 


REMOVAL AND INSTALLATION 


Wheel Replacement —F-150-—F-350, 

E-150 —E-350, and Bronco Equipped with 
Single Rear Wheels 

Removal 

WARNING: AFTERMARKET WHEEL ASSEMBLIES 


MAY NOT BE COMPATIBLE WITH THE VEHICLE. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES 
MAY RESULT IN EQUIPMENT FAILURE AND 
POSSIBLE INJURY. USE ONLY APPROVED WHEEL 
ASSEMBLIES. 


1. Set parking brake and block diagonally opposite 
wheel. On vehicles equipped with an automatic 
transmission, place selector lever in the “Р” 
position. On vehicles equipped with a manual 
transmission place the shift lever in reverse. 


2. If equipped, remove the hub сар or wheel cover. 


WHEEL 


MAIN VIEW 


CONE-SHAPED 
ONE-PIECE 


LUG NUT 
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3. Loosen but do not remove the wheel lug nuts. 


4.  Raisethe vehicle until the wheel and tire clear the 
floor. 


5. Remove the wheel lug nuts. Remove the wheel 
and tire assembly. 


Installation 


WARNING: WHENEVER A WHEEL IS INSTALLED, 
ALWAYS REMOVE ANY CORROSION, DIRT OR 
FOREIGN MATERIAL THAT MAY BE PRESENT ON 
THE MOUNTING SURFACES OF THE WHEEL OR 
THE SURFACE OF THE HUB, DRUM OR ROTOR 
THAT CONTACTS THE WHEEL. INSTALLING 
WHEELS WITHOUT PROPER METAL-TO-METAL 
CONTACT AT THE WHEEL MOUNTING SURFACES 
CAN CAUSE THE WHEEL LUG NUTS TO LOOSEN 
AND COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. 


1. Position the wheel on the hub and rotor or the hub 
and drum assembly. 


2. Install the lug nuts making sure that the cone ends 
of the nuts face inward. 
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3. With the lug nuts loosely installed, turn the wheel 
until one nut is at the top of the bolt circle. Tighten 
the nut until snug. In a criss-cross type manner, 
tighten the remaining nuts until snug to minimize 
runout. Lower the vehicle. 


4. Evenly tighten the nuts in the torque sequence 
shown in the illustration, to the torque listed in the 
Specifications portion of this section. 


® 
"Oe 
@ @ 
5 LUG WHEEL 


TIGHTEN LUG NUTS 
IN THIS SEQUENCE 


8 LUG WHEEL 10 LUG WHEEL 


(F-SUPER DUTY P40/P45) 
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Front Wheel Replacement —F-350, E-350, 
F-Super Duty Chassis Cab and F-Super Duty 
Stripped Chassis Vehicles Equipped With Dual 
Rear Wheels 


WHEEL WHEEL PIN LOCATING 


IS INSERTED 
INTO HUB A 7 


LOCATING 


LOCATING 
PIN 
IN HUB 
(EXCEPT 
F-SUPER 
DUTY) 


WHEEL 
STUD FRONT 
HU 


WHEEL LUG NUT poi 

(INTEGRAL, TWO- — 'VHEEL 

PIECE SWIVELING) HUB PIN IS INSERTED 
MAIN VIEW THROUGH WHEEL 


INTEGRAL 
TWO-PIECE 
SWIVELING 


LUG NUT 
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Removal 


WARNING: AFTERMARKET WHEEL ASSEMBLIES 
MAY NOT BE COMPATIBLE WITH THE VEHICLE. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES 
MAY RESULT IN EQUIPMENT FAILURE AND 
POSSIBLE INJURY. USE ONLY APPROVED WHEEL 
ASSEMBLIES. 


WARNING: USE ONLY INTEGRAL TWO-PIECE 
SWIVELING LUG NUTS ON VEHICLES EQUIPPED 
WITH DUAL REAR WHEELS. DO NOT ATTEMPT 
TO USE CONE SHAPED ONE-PIECE LUG NUTS ON 
THESE VEHICLES. IF USED, CONE SHAPED 
ONE-PIECE LUG NUTS CAN COME LOOSE IN 
VEHICLE OPERATION. DO NOT ATTEMPT TO USE 
PAST MODEL WHEELS, WHICH HAVE CONE 
SHAPED LUG NUT SEATS ON THIS VEHICLE. DO 
NOT ATTEMPT TO USE PRESENT DESIGN 
WHEELS AND LUG NUTS ON PAST MODEL 
WHEEL HUBS. ATTEMPTED USE OF INTERMIXED 
WHEELS CAN LEAD TO DAMAGE TO THE WHEEL 
MOUNTING SYSTEM AND COULD RESULT IN 
WHEELS COMING LOOSE. 
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REMOVAL AND INSTALLATION (Continued) 


1. Set parking brake and block diagonally opposite . With the lug nuts loosely installed, turn the wheel 
wheel. On vehicles equipped with an automatic until one nut is at the top of the bolt circle. Tighten 
transmission, place selector lever in the “P” the nut until snug. In a criss-cross type manner, 
position. On vehicles equipped with a manual tighten the remaining lug nuts until snug to 
transmission, place the shift lever in reverse. minimize runout. Lower the vehicle to the floor. 

2. If equipped, remove the hub cap or wheel cover. . Evenly tighten the nuts in the torque sequence 


shown in the illustration, to the torque listed in the 
Specifications portion of this section. 


Loosen but do not remove the wheel lug nuts. 


4. Raise the vehicle until the wheel and tire clear the 
floor. 


5. Remove the wheel lug nuts. Remove the wheel 


and tire from the hub and rotor. Rear Wheel Replacement —F-350, E-350, 


F-Super Duty and F-Super Duty Stripped 
Installation Chassis Vehicles Equipped with Dual Rear 


WARNING: WHENEVER A WHEEL IS INSTALLED, Wheels 

ALWAYS REMOVE ANY CORROSION, DIRT OR F-Super Duty and F-Super Duty Stripped Chassis 
FOREIGN MATERIAL THAT MAY BE PRESENT ON 
THE MOUNTING SURFACES OF THE WHEEL OR 


THE SURFACES OF THE HUB AND ROTOR THAT MU INTEGRAL f ASSEMBLY PEAR HU AND 
CONTACTS THE WHEEL. INSTALLING WHEELS TWO PIECE ROTOR ASSEMBLY 
WITHOUT PROPER METAL-TO-METAL CONTACT S EN A | 


AT THE WHEEL MOUNTING SURFACES CAN 
CAUSE THE WHEEL LUG NUTS TO LOOSEN AND 
COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. 


1. Mountthe front wheel on the front hub and rotor 
with the wheel dish facing inboard. Align the 
wheel with the small indexing hole (located in the 
wheel between the stud holes) with the alignment 
pin in the hole in the gap. Make sure that the 
wheel is flush with the hub mounting surface so 
there is no gap between the hub and wheel. 


INTEGRAL 

2. Install and tighten until snug the eight integral | Mca del 
two-piece swiveling lug nuts (nut and washer LUG NUT 
assembly). 


VIEW A 
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REMOVAL AND INSTALLATION (Continued) 


F-350 and E-350 with Dual Rear Wheels 


LOCATING 


LOCATING I HOLE IN 
PIN IN DRUM 
WHEEL Lo > 


- 
а 


WHEEL РІМ IS INSERTED 
INTO DRUM HOLE 


OUTSIDE WHEEL 


WHEEL LUG NUT 
(INTEGRAL, TWO- 
PIECE SWIVELING) 
LOCATING 
HOLE IN 
LOCATING PIN WHEEL 
IN WHEEL 
(NOT USED ON 
OUTSIDE WHEEL) 


Removal 


WARNING: AFTERMARKET WHEEL ASSEMBLIES 
MAY NOT BE COMPATIBLE WITH THE VEHICLE. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES 
MAY RESULT IN EQUIPMENT FAILURE AND 
POSSIBLE INJURY. USE ONLY APPROVED WHEEL 
ASSEMBLIES. 


WARNING: USE ONLY INTEGRAL TWO-PIECE 
SWIVELING LUG NUTS ON VEHICLES EQUIPPED 
WITH DUAL REAR WHEELS. DO NOT ATTEMPT 
TO USE CONE SHAPED ONE-PIECE LUG NUTS ON 
THESE VEHICLES. IF USED, CONE SHAPED 
ONE-PIECE LUG NUTS CAN COME LOOSE IN 
VEHICLE OPERATION. DO NOT ATTEMPT TO USE 
PAST MODEL WHEELS, WHICH HAVE CONE 
SHAPED LUG NUT SEATS ON THIS VEHICLE. DO 
NOT ATTEMPT TO USE PRESENT DESIGN 
WHEELS AND LUG NUTS ON PAST MODEL 
WHEEL HUBS. ATTEMPTED USE OF INTERMIXED 
WHEELS CAN LEAD TO DAMAGE TO THE WHEEL 
MOUNTING SYSTEM AND COULD RESULT IN 
WHEELS COMING LOOSE. 


NOTE: F-Super Duty and F-Super Duty Stripped 
Chassis vehicles require usage of center-pilot design 
wheel. 


1. Set parking brake and block diagonally opposite 
wheel. On vehicles equipped with an automatic 
transmission, place selector lever in the “Р” 
position. On vehicles equipped with a manual 
transmission, place the shift lever in reverse. 


2 <S, 
„7 Sy 


LOCATING PIN 
IN DRUM 


DRUM PIN 

IS INSERTED 
THROUGH 
BOTH WHEELS 


LOCATING | 
HOLE IN 
WHEEL 


WHEEL REAR BRAKE DRUM 


STUDS 


INSIDE WHEEL INTEGRAL 


TWO-PIECE 
SWIVELING 
LUG NUT 


If equipped, remove the hub cap or wheel cover. 
Loosen but do not remove the wheel lug nuts. 


Raise the vehicle until the wheel and tire clear the 
floor. 


Remove the wheel lug nuts. Remove the wheel 
and tire from the hub and drum. 


Installation 


WARNING: WHENEVER A WHEEL IS INSTALLED, 
ALWAYS REMOVE ANY CORROSION, DIRT OR 
FOREIGN MATERIAL THAT MAY BE PRESENT ON 
THE MOUNTING SURFACES OF THE WHEELS OR 
THE SURFACES OF THE HUB AND DRUM THAT 
CONTACTS THE WHEEL. INSTALLING WHEELS 
WITHOUT PROPER METAL-TO-METAL CONTACT 
AT THE WHEEL MOUNTING SURFACES CAN 
CAUSE THE WHEEL LUG NUTS TO LOOSEN AND 
COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. 


1. Mount the inner wheel on the rear hub with the 
wheel dish facing inboard. Align the wheel with 
the small indexing hole (located in the wheel 
between the stud holes) with the alignment pin in 
the hole in the hub. Make sure that the wheel is 
flush with the hub mounting surface so there is no 
gap between the hub and wheel. 


04-04-23 


Wheels and Tires 


04-04-23 


REMOVAL AND INSTALLATION (Continued) 


2. Install the outer rear so it is flush against the inner 
wheel with the hub alignment pin protruding 
through the wheel index hole. 


3. install and tighten until snug the integral two-piece 
swiveling lug nuts (nut and washer assembly). 


4. With the lug nuts loosely installed, turn the wheel 
until one nut is at the top of the bolt circle. Tighten 
the nut until snug. in a criss-cross type manner, 
tighten the remaining lug nuts until snug to 
minimize runout. Lower the vehicle to the floor. 


5. Evenly tighten the nuts in the torque sequence 
shown in the illustration, to the torque listed in the 
Specifications portion of this section. 


Lug Nut Torque Requirement 


WARNING: LUG NUTS MUST BE RETIGHTENED 
TO PROPER TORQUE SPECIFICATION AT 800 KM 
(500 MILES) OF NEW VEHICLE OPERATION AND 
VEHICLES WITH DUAL REAR WHEELS. 
RETIGHTEN TO PROPER TORQUE 
SPECIFICATION AT 160 KM (100 MILES) AND 
ALSO AT 800 KM (500 MILES) OF NEW 
OPERATION AND AT THE INTERVALS SPECIFIED 
IN SECTION 10-02, MAINTENANCE. 


RETIGHTEN TO PROPER TORQUE 
SPECIFICATIONS AT 800 KM (500 MILES) AFTER 
ANY WHEEL CHANGE OR ANY OTHER TIME THE 
LUG NUTS HAVE BEEN LOOSENED. 


IMPROPERLY TIGHTENED WHEEL LUG NUTS 
COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. 


CAUTION: Replace wheels if they are bent, 
cracked, leaking air or heavily rusted or if the lug 
nuts often become loose. Do not use bent wheels 
that have been straightened and do not use inner 
tubes in leaking wheels. Do not replace wheels 
with used wheels. Wheels that have been 
straightened or are leaking air or are used, may 
have structural damage and could fail without 
warning. Check for damage that could affect the 
runout of the wheels. Wobble or shimmy will 
eventually damage the wheel bearings. 


Front Wheel Lug Nut Stud 


STUD 


H4507-1B 


Removal 
1. Raise the vehicle and install safety stands. 


2. Remove the wheel and tire assembly as 
described in this section. 


3. Remove the rotor as described in Section 06-03, 
Disc Brakes. 


4. Position the rotor in a press so ram pressure is 
not directly exerted on the rotor surface. With 
appropriate press stock, press the lug nut stud 
from the rotor. Discard the stud. 


Ñ 


STUD 


ШЕХХУ mm 


X 
Í 

m 
J 


NNS 


CAUTION: DO NOT SUPPORT OR 
APPLY RAM PRESSURE TO THE 
ROTOR BRAKING SURFACE 


H4508-1A 


Installation 


1. Position a new stud in the hole. Align the 
serrations of the new stud with the serration 
marks from the old stud. With a hammer lightly 
tap the stud until the serrations on the stud are 
started in the hole. Make sure the stud is not 
installed in an ‘‘off-center’’ position in the rotor 
hub. 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove the wheel and tire assembly as 
described in this section. 


2. Position the rotor in a press so the rotor is 
supported on the wheel mounting flange. Be sure 
to allow enough clearance for the stud to pass 
through the hole. Do not apply ram pressure 
directly on the rotor surface. With appropriate 
press stock, press the stud in position until the 
stud is flush against the inner surface of the rotor 

hub. 


Install the rotor as described in Section 06-03, 
Disc Brakes. 


3. Remove the brake drum or rotor from the axle 
shaft or hub studs. 


4. Using C-Frame and Clamp Assembly, | 
T74P-3044-A 1, or equivalent, press the stud 
from its seat in the hub. The stud may also be 
removed by pressing it out using an appropriate 
sized socket and C-clamp. Discard the stud. 


Install the wheel and tire as described in this 
section. 


WHEEL STUD REMOVAL 


N 


M 


"2 


ПАНЕ 
// 


C-FRAME AND 
NC CLAMP ASSEMBLY 
NL T74P-3044-A1 Se 
is 
Š | 
S Installation 


* 


1. Insert new stud in hole in the shaft or hub. Rotate 
stud slowly to assure the serrations are aligned 
with those made by the original stud. 


2. Place four flat washers over the outside end of 
the stud and thread the wheel nut with the flat 
side against the washers. Tighten the wheel nut 
until the stud head seats against the back side of 
the shaft or hub. 

CAUTION: Do not use air tools as the 
serrations may be stripped from the stud. 


3. Remove wheel nut and washers. 


Rear Wheel Lug Nut Stud 4. Install brake drum or rotor and wheel as 
Removal described in this section. 


CAUTION: DO NOT SUPPORT OR 
APPLY RAM PRESSURE TO THE 
ROTOR BRAKING SURFACE 


CAUTION: Never use a hammer to remove the 5. Lower the vehicle. 
stud. Damage to the hub or bearing may result. 


AXLE SHAFT WHEEL STUD INSTALLATION 


FOUR (4) 


МЛ FLATWASHERS 


BRAKE DRUM 
1126 F4261-1A 


F5631-1B 


Raise the vehicle and install safety stands. 
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SPECIFICATIONS 


WHEEL TORQUE SPECIFICATIONS 


"RENE шеш Bolt Size 
E-150, F-150, Bronco |. SugWwe | — 1220 — | 
E-250, Е-350, F-250, F-350 9/16-18 


SS PUN ШШЕ 
Chassis Vehicles __ 10-Lug Wheel 916-18 I 


Recommended Cold 
Inflation Pressure 
Psi | Kiopssca (kPa) 
Tire 


Rear 
ЕТІ! ЖЕН ЕСІСІСІН 
ЕТІ ЖЕН LIN 
ЕТІ ЗЕН ЕПГІТСЕ 
15х60 | 
ЕТСЕ 


(GVW) 
F-150 (4x2) RC, SWB 2972 mm (117 inch) 
F-150 (4x2) RC, LWB 3378 mm (133 inch) 


F-150 (4x2) SC, SWB 3526 mm (139 inch) 
F-150 (4x2) SC, LWB 3937 mm (155 inch) 


F-150 (4x4) RC, SWB 2972 mm (117 inch) | 6100 


F-150 (4x4) RC, LWB 3378 mm (133 inch) 


P235/75R 15XL 
31-10.5R x 15C 


Front 

EM 

EN 

LOL 

XN Ww 

_% 

NW 

EN 

0 | 

_%_ 

EN 

| ЕСІН 
= sa 
3937 mm (155 inch) 15 хво — Pasos 15xL | % | 
| | 

EN 

ЖЕСІН 

NUN 

ЕСІН 

EN 

NUN 

MON 

ДЕЛЕ 

БЕСІН 

ЕСЕН 


ii 


F-250 (4x2) RC 


i 15 x 6.00KQ) P235/75R 15XL 


"ЕШ 


3378 mm (133 inch) 


LT235/85R 16D 
LT235/85R 16E 


M M 
NUN 
EN 
EUN 
СН 
ШЕСІ 
ЕТЕНЕ 

d 66k ЛИ 
хк ЕСЕН 
exec 
ЕТІН 


41 

41 
ЖЕЛІМ 
БЕЛЕ 
ІСІ 
ЖСН 
Nu 
LONE 
EN 
EN 
EN 

44 


700 |16х6К' 


241 
241 
276 
276 
276 
276 
241 
303 
448 
448 


| Front | 
EN 
EM 
ЕСІН 
FUE 
LT 
EN 
EN 
ЕСІМ 
EN 
EN 
EM 
EM 
EN 
ЕСЕ 
EM 
БЕТШ 
ЕСЕ 
EMI 


CF3944-G 
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SPECIFICATIONS (Continued) 


| | Inflation Pressure | 
[PS | Klepesce (Ps) | 
Wheelbase Wheel Rear | 
F-250 (4x4) RC | 6x6K | LT 215/85R 160 | 
| exek | LT 23585A 160 | 
| 6x6K | LT 235/85R 16E 
Mexe —— [78D — | 


7 
ITO 
16 x KO 
16 x KO 
16 x KO 


| Front | 

ШЕЗМЕ 

4 | 

4 | 

45 | 

E | 

| 5 | 

| | 5 | 
| | 6 | 
8600 | LT 235/858 16E | 44 | 
іші 16 х 6К@) ІТ 235858 16E | 58 | 
ИГИН 

| 51 | 

65 

5 | 

E | 

ИГИ 

ИГИ 

БЕ ЖК 

58 | 


F-250 (4x4) SC 3937 mm (155 inch) 16 x 6K° LT 235/85R 16E 
F-350 (4x2) S/R, CHC 3378 mm (133 inch) LT 235/85R 16E 


F-350 (4x2) Crew Cab 4278 mm (168 inch) 16 x 6K° LT 235/85R 16E 
F-350 (4x4) CHC 3378 mm (133 inch) | 8800 


RR 
© 
9 
= 
= 
© 
Š 
m | 
о 
3 
3 
© 
> 
o 
= 
Š 


7.50 16D 
LT 215/85R 16D 


B 
рач 
> 


| t6xeK D | 
I6x6KO | 

| '6x6KD | 

| 6x6KD | 
16х66“ 

| 16x6KD | 
16х66 — — 
16х66 | 
16х6К` | 

| 6x6KD | 
16х66 — | 

| 6x6KD | 
КЕГЕ 
16х6ҝ | 
[16х — [7. 

| 6xeK — — | 
16хк — |75010 — 
16х60 | LT 215/85R 16D 
| 16x6K — [750160 — — 
| 6x6 — | LT 215/859 16D | 
| 16х6ҝ {7.50160 
|16Х66 | LT 215/858 160 | 
(16ХЖ [750180 ° — 
| 16x 6K* 17215858 160 | 
| 16x6K — — [75010 — — 
16х60 | 
16х60. | 
| 6xeK b | 
| 6x6K& | 
| 6x16KDO | 
| 6x6@ | 


F-350 D/R (4x4) CHC 4089 mm (161 inch) | 11000 | 16 x 6K@ LT 235/85R 16E 


F-Super Duty 

D/R, SWB, CHC 3480 mm (137 inch) | 14500 16 x 6К(6) LT 235/85R 16E 
F-Super Duty 

D/R, LWB, CHC 4089 mm (161 inch) | 14500 | 16x 6K(6 LT 235/85R 16E 
F-Super Duty Commercial 

Stripped Chassis D/R 4013 mm (158 inch) | 16000 | 16x 6K@ LT 235/85R 16E 
F-Super Duty Commercial 

Stripped Chassis D/R 4521 mm (178 inch) | 16000 | 16x 6K@ LT 235/85R 16E 
F-Super Duty Motor Home 

Chassis D/R 4521 mm (178 inch) | 16000 | 16x 6K@ LT 235/85R 16E 
F-Super Duty Motor Home | 

Chassis D/R 5283 mm (208 inch) | 16000 | 16x 6K@ LT 235/85R 16E 


= 
ТИЛШИ ИИ ТП 


Notes 

* Minimum wheel/tire sizes recommended for gross vehicle weight rating (front and rear). All other combinations are optional. 
(D Vehicles for Heavy Duty Front End option. For all tire installations on any vehicle: 

(2) Vehicles with Snow Plow Prep option. ө Do not mix tire brands. 

(3) With H.D. front end option. € Do not mix radials, bias or bias-belted tires. 


(S) Requires 2500 Ib. Wheel 
(&) Requires 2750 Ib. Wheel 
@ Requires 3000 Ib. Wheel. CF3945- 


e 
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SPECIFICATIONS (Continued) 


Gross 
Vehicle 
Weight 


(GVW) 


Recommended Cold 
Inflation Pressure 


Kilopascal (kPa) 


Wheelbase 


3150 mm 
| (124 inch) 


eq 


P215/75R 15SL 


E-150 Cargo Van 


N 


2 
E 


4 


— 


P225/75R 15SL 241 


15 x 6.0JK P235/75R 15XL 41 
6100 | 15x 60JK P215/75R 15SL 241 
| 15x 6.0UK P235/75R 15XL 41 4 


3505 mm 
(138 inch) 


15 x 6.0JK* P205/75R 15SL 


^ 


15x 6.0JK() P225/75R 15SL 
P235/75R 15XL 
P225/75R 15SL 
P235/75R 15XL 
P235/75R 15XL 


P235/75R 15XL 


6100 15 x 6.0JK* 
| 15 x 6.0JK 


E-150 Super Van 3505 mm | 
(138 inch) 
E-150 Club Wagon 3505 mm | 
5/8 Passenger (138 inch) 
E-250 Cargo Van 7200 16 x eK* 
| 16 x 6K 
7900 16 x 6K 
E-250 Super Van 8100 16 x 6K* 
(138 inch) 
E-250 Club Wagon 3505 mm 
8/12 Passenger | (138 inch) 
E-350 Cargo Van | 3505 mm 9400 | t6x6K'(8 
138 inch 
Bal E NETT: 
E-350 Super Van 3505 mm 9000 16 x 6K' (3) 
| (138 inch) 
E-350 Super Wagon 3505 mm 16 x eK* 
12/15 Passenger (138 inch) 
E-350 S/C, S/R 3505 mm 9400 16 x eK* 
(138 inch) 
4013 mm | | 
(158 inch) 9400 16 x 6K° 


@P225 Required with 5.8L Engine | 
(@4.9L Engine Only CF3947-2F 


41 
41 
15 x 6.0JK* 


15 x 6.0JK* P235/75R 15XL 4 


LT 215/85R 16D 
LT 215/85R 16E 
LT 215/85R 16E 
LT 215/85R 16Е 


LT 215/85R 16E 


-. 


LT 235/85R 16Е 


LT 235/85R 16E 
LT 235/85R 16E 


LT 235/85R 16E 


LT 235/85R 16E 


LT 235/85R 16E 
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SPECIFICATIONS (Continued) 


pii 
Vehicle 


E350RV,CA,DR — LT 215/85R 16D 
LT 215/85R 16E 


er 
ЕСЕ 
drm === 
eroe [usn] 
Дый эш ки 
E50 болп CA DR Dee [aso 
LT 215858 16E | 51 | 
КІСІГЕ ІЛЕСЕ 
Шы: г 
E-350 SIC, ОВ 4013 mm | 10000 = UINOM 
m= es] era тоова ШЕГЕН 
ARR wheeltire sizes recommended for gross vehicle weight rating (front and rear). All other combinations are optional. 
(050 states only. Vehicles over 6000 Ib. GVW in Canada only For all tire installation on any vehicle: 
@For customer selected front spring option © Do not mix tire brands 


(9) Available with ambulance prep package € Do not mix radials, bias or bias-belted tires. 
(@School bus package only. 


ROTUNDA EQUIPMENT 

Uam  — — Toewda  — — 7 eme 12:23000 
| T74P- 3044-А1 C-Frame and Clamp Assembly 

° 

NT, 


Radial Runout Gauge 
nfaon Chamber 


DRIVELINE 05 


05-00- 1 
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VEHICLE APPLICATION 


All Е-150--Е-350, F-150—F-350 (4х2 / 4x4), F-Super 
Duty and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Rear Driveshaft 

The driveshaft or coupling shaft is composed of the 
universal joints (U-joints), connecting shafts, attaching 
flanges, and slip yokes. The number of shafts and 
U-joints used depends on the vehicle application. 


ECONOLINE 


U-JOINT 
ASSEMBLY 
4635 
DRIVESHAFT 
4602 


U-JOINT 
ASSEMBLY 


NUT 
382836-S100 


Some vehicles use a one piece steel or aluminum, 
slip-yoke type driveshaft. A universal joint and splined 
slip yoke are located at the transmission end of the 
shaft, where they are held in alignment by a bushing in 
the transmission rear extension. The splined slip yoke 
and transmission output shaft allow fore and aft 
movement of the driveshaft as the rear axle moves up 
and down. This provides smooth performance during 
vehicle operation. An oil seal at the transmission 
prevents leakage and protects the slip yoke from dust, 
dirt and other harmful material. A second universal 
joint attached by two U-bolts is used where the 
driveshaft mates with the companion flange at the rear 
or an axle flange yoke on vehicles equipped with 
circular axle flange. 


ONE PIECE DRIVESHAFT 
SLIP YOKE DESIGN — 
F-SERIES/EXCEPT E-150 


LOCKWASHER 
34806-S2 


\ UNIVERSAL JOINT 
KIT-4635 


HALF ROUND SPIDER 
COMPANION 


FLANGE 
4851 375646-S2 


DRIVE SHAFT 
4602 


E8275-B 


05-00-3 Driveline — General Service 05-00-3 


DESCRIPTION AND OPERATION (Continued) 


COUNTERBORE/PILOT 
PLAIN YOKE ` PENKER 4A335 DAMPER 


4841 
| LOW INERTIA Y HIGH INERTIA Y 


SLIP YOKE 
WITH DAMPER 
E7758-2A 


Others use a coupling shaft in conjunction with a All driveshafts and coupling shafts are balanced; 
driveshaft. Care must be taken to align the shafts as therefore, if the vehicle is being undercoated, the 
shown in the figures. The two-piece driveline system shafts and all open spline areas must be covered to 
incorporates a ''necked down'' coupling shaft stub prevent undercoating material from getting on the 
with a ‘‘blindspline’’ feature which assures positive shafts. 
phasing action (except F-Super Duty Stripped Two types of driveshaft connecting joints are available 
Chassis). on different vehicles, they are: 
All two piece driveline vehicles are equipped with 1. Single Cardan U-Joint. 
center support bearings that are prelubricated and | 
sealed for the bearing life. 2. Double Cardan U-Joint. 
All U-joints are of the lubed for life needle-bearing type. The Bronco rear driveshaft assembly is of the double 
U-joints equipped with grease fittings should be Cardan type which incorporates two U-joints, a 
lubricated at the specified intervals. The U-joint centering socket yoke, and a center yoke at the 
bearings are retained on the U-joint spiders by snap transfer case end of each shaft. A single U-joint is 
rings and U-bolts on some applications. used at the axle end of the shafts. 
DE REAR SLIP 
ASSEMBLY DRIVESHAFT YOKE ASSEMBLY 
(TO TRANSFER BÓOT (TO DRIVE AXLE) 


E7158-2A 
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DESCRIPTION AND OPERATION (Continued) 


There is only one flush type fitting for the centering 
device. The slip yoke only has one lube fitting. U-joints 
equipped with grease fittings should be lubricated at 
the specified intervals. They should be lubricated 
periodically with Long-Life Lubricant, C 1AZ-19590-BA 
(ESA-M 1C75-B) or equivalent. 


CAUTION: Under no circumstances is the 
driveshaft assembly to be clamped in the jaws of 
a vise or similar holding fixture. Denting or 
localized fracture of the tube may result, which 
could cause driveshaft failure during vehicle 
operation. 


SLEEVE NO. 310048 


) | 6. 2 | BUSHING NO. 324128 


STEM NO. 324 
LUBRICANT ADAPTER ие 


ALEMITE NO. 6783 ADAPTER DETAILS 


FLUSH LUBE FITTING 
CENTERING DEVICE 


DOUBLE CARDAN JOINT Е2707-1Е 


Front Driveshaft 


The front driveshaft connects the power flow from the 
transfer case to the front drive axle. It incorporates 
two single cardan universal joint (U-joint) assemblies, a 
driveshaft with a splined stub shaft end, a boot with 
two clamps (one large and one small), and a slip yoke 
which attaches to the transfer case. 


NOTE: Whenever the vehicle is raised on a hoist, 
inspect the rubber boot for rips or tears. Replace if 
required. 


CAUTION: Under no circumstances are 
driveshafts to be clamped in the jaws of a vise or 
similar holding fixture. Denting or localized 
fracture of the tube may result which could cause 
driveshaft failure during vehicle operation. 


Driveline — General Service 


Driving Axie 


Six rear axles are available on E- and F-Series and 
Bronco vehicles: a Ford 8.8 inch and 10.25 inch ring 
gear rear axles and three Dana Integral Carrier rear 
axle models. The F-Super Duty, has the 11.25 inch 
model 80, while the single wheel E-250—E-350 have 
the 9.75 inch model 60-М. The dual rear wheel E= 350 
has the 10.5 inch 70-2V and 70-1HD (DSO models). 
The Ford 10.25 inch ring gear rear axle is installed on 
F-250 and F-350, and the Ford 8.8 inch ring gear rear 
axle is used on the E-150, F-150 and Bronco. Bronco, 
F-150 and F-250 (4x4) are equipped with the Dana 
Model 44 or 50 front axle. The Dana Model 60 
Monobeam front axle is installed on the F-350 (4x4). 


Operation —Driving Axle (Rear on 2WD and 
Front and Rear on 4WD) 


The axle drive pinion receives the power from the 
engine through the transmission and driveshaft. The 
pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to the 
case outer flange. Inside the case, two differential 
pinion gears are mounted on the differential pinion 
shaft which is pinned to the case. These pinion gears 
are engaged with the side gears to which the axle 
shafts are splined. Therefore, as the differential case 
turns, it rotates the axle shafts and rear wheels. When 
itis necessary for one wheel and axle shaft to rotate 
faster than the other, the faster turning side gear 
causes the pinions to roll on the slower turning side 
gear to allow differential action between the two axle 
shafts. 


Rear Anti-lock Braking System (RABS) 


F-Series (except F-Super Duty), Econoline and Bronco 
vehicles use the Rear Anti-lock Braking System 
(RABS). Axles in vehicles equipped with the RABS 
contain a sensor and excitor ring mounted in the 
carrier. For a detailed description of the RABS see 
Section 06-09 in this Manual. The system features a 
multi-tooth excitor ring that is pressed on the 
differential case behind the ring gear. If the excitor ring 
is removed, it must be discarded and replaced with a 
new one. The excitor ring works in conjunction with an 
electronic speed sensor. This sensor is retained in a 
bore at the top of the carrier housing and fastened by 
one bolt. There is a space provided between the ring 
gear and excitor ring for measuring the ring gear 
backface runout. For excitor ring removal and 
installation procedures refer to the appropriate rear 
axle section. 
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DIAGNOSIS AND TES ING 


Diagnosis 
Road Test 


A road test is necessary for any concern of noise 
and/or vibration that is not eliminated by the on-hoist 
check of chassis components. 


There are four operating conditions or modes in which 
some axle noises come апа go: Drive, Cruise, Coast 
and Float. 


It is important to a good diagnosis check to operate in 
all four modes and check off those in which the noise 
occurs. The modes are cefined in the chart shown. 


Be sure to write down the kilometers-per-hour 
(miles-per-hour) range at which both noise and 
vibration occur. Transmission noise can be mistaken 
for rear axle noise when in overdrive. 


bU noc f KV 


AXLE DRIVE MODES 


| ^ Conditions 

| Accelerating the vehicle or climbing a hill; a definite throttle 
application to determine engine torque. 
Maintaining а constant speed on a level surface with the 
throttle applied. nae 
Decelerating with the throttle closed. 


Controlled deceleration; backing the throttle continually to 
prevent either braking or accelerating torque from the 
| engine. "M 


CE4950-B 


Driveiine Vibratior 


This is a higher-frequency, lower-amplitude vibration 
than high-speed shake, directly related to road speed, 
and usually more noticeable at higher road speeds, 72 
km/h (45 mph) and up. It is felt in the floor pan or 
heard as a rumble, hum or boom. It will exist in all drive 
modes, but may vary somewhat in acceleration, 
deceleration, float or coast modes. If the vibration is 
particularly responsive to heavy acceleration or 
deceleration, especially at lower speeds, driveline 
angles should be checked. A driveline vibration can 
usually be duplicated witn the axle supported on a 
hoist or jack stands; through light brake application 
while accelerating and decelerating, to simulate road 
load resistance, may be necessary to bring it out. 


1. Raise vehicle promptly after road-testing, on 
twinpost hoist or jack stands, to prevent tire 
flat-spotting. Engage drive train and run-up to 
observed road test speed to verify presence of 
vibration. If not evident, check non-driving wheels 
with wheel-balancer spinner to rule out imbalance 
as a possible cause. On 4x4's, unlock front hubs 
or remove hub covers before spinning wheels. If 
required, balance non-criving wheels and repeat 
road test. If vibration is still evident, proceed to 
driveshaft inspection, step 3. 
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If vibration appeared in road-speed hoist-test, 
mark relative position of drive wheels on axle or 
hub lugs to permit re-installation in original 
position, and remove wheels. Secure brake 
drums, if present, by installing all lug nuts in 
reversed position, and repeat road-speed run-up. 
If vibration is gone, see drive wheel runout and 
balance procedures in this section. If vibration 
persists, proceed to step 3. 


Inspect driveshaft for signs of physical damage, 
missing balance weight, undercoating, or 
improperly seated, worn, or binding universal 
joints. Check the index marks (paint spots) on 
rear of shaft and pinion yoke or companion 
flange. If these marks are more than 90 degrees 
apart, disconnect shaft and re-index to align 
marks as close as possible. Clean shaft and 
repair or replace universal joints as necessary, or 
replace shaft if damaged. After any corrections 
are made, re-check vibration at road test speed. 
If gone, re-install wheels and road test. If vibration 
persists, proceed to runout check, step 4. 


INDEXING REAR AXLE FLANGE 


SCRIBE 
MARKS 


DRIVESHAFT 


CIRCULAR 
COMPANION 
. FLANGE 


« AXLE 
ap 


SCRIBE 
MARKS 


HALF ROUND 
COMPANION 
FLANGE F3931-D 
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DIAGNOSIS AND TESTING (Continued) 


4. With vehicle on hoist and wheels off, measure 
runout at front, center, and rear of driveshaft with 
indicator, rotating shaft by turning a brake drum 
or rotor. On a one-piece shaft, if runout exceeds 
.89mm (.035 inch) at front or center, the 
driveshaft must be replaced. If front and center 
are within this limit, but rear runout is not, mark 
the rear runout high point and proceed to step 5. 
If runout is within limits at all points, proceed to 
driveshaft balancing, step 7. 


MARKING REAR 
RUN-OUT 


USE SUPPORT 
STAND AS A 
STEADY REST 


5.  Noteor mark the indexing of driveshaft to rear 
axle pinion flange. Disconnect the shaft, re-index 
180 degrees, and re-connect. Check runout at 
shaft rear, and if still over .89mm (.035 inch), 
mark high point and see step 6. If runout is no 
longer excessive, check for vibration at road test 
speed, and, if still present, re-index the driveshaft 
slip yoke on the transmission output shaft 180 
degrees and road test the vehicle. If the vibration 
persists, proceed to step 7, driveshaft balancing 
under Adjustments. 


INDEXING REAR AXLE FLANGE 


SCRIBE 
MARKS 


DRIVESHAFT 


CIRCULAR 
COMPANION 
FLANGE 


SCRIBE 
MARKS 


HALF ROUND 
COMPANION 
FLANGE F3931-D 


NOTE: Move U-joints in each direction of rotation 
during re-indexing. If a U-joint feels stiff or has a 
gritty feel in any direction, replace the U-joint. 
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DIAGNOSIS AND TESTING (Continued) 


6. 


Excessive driveshaft runout may originate in the 
shaft itself or in the companion flange. To 
determine which, compare the two high points 
marked in steps 4 and 5. If the marks are close 
together, within about 25mm or 1 inch, the shaft 
is eccentric, and should be replaced and checked 
for vibration. If the marks are on opposite sides of 
the shaft, about 180 degrees apart, the yoke or 
flange is responsible. After replacing check for 
runout. When replacing a yoke-type flange, 
driveshaft runout should not exceed .89mm (.035 
inch). When runout is within limits, recheck for 
vibration at road speed. If vibration persists, 
balance the driveshaft. 


DRIVESHAFT 


FIRST 
RUNOUT 
MARK 


SECOND 
RUNOUT 
MARK 


AXLE - END YOKE 


F4595-1B 


Driveshaft balancing involves installing one or two 
hose clamps on the driveshaft, near the rear end 
of a one-piece snaft. Best positioning of the hose 
clamp head(s) can be determined by 
trial-and-error, if special balancing equipment is 
not available. If transducer-and-strobe equipment 
is available, see Adjustments in this section for 
balancing procedure. 


If the driveshaft was not previously indexed to 
correct runout, mark original position of shaft 
relative to companion flange, index 180 degrees, 
and road test. if after road test, the condition is 
not improved, return the shaft to the original 
position. 


Mark off the rear of the driveshaft into four 
approximately equa! sectors, and number the 
marks 1 through 4. Install a hose clamp on the 
shaft with its head at position No. 1. Check for 
vibration at road speed. Re-check with the clamp 
at each of the other positions, to find the position 
for minimum vibration. If two adjacent positions 
show equal improvement, position the clamp 
head between them. 


NO. 4 


NO.2 


F3405-1A 


10. If condition is still not acceptable, add a second 


11. 


clamp at the same position and re-check 
vibration. If no improvement is noted, rotate the 
clamps in opposite directions, equal distances 
from the best position determined in step 9. 
Initially, separate the clamp heads about 12mm or 
1/2 inch, and re-check vibration at road speed. 


Repeat the process with increasing separation 
until the best combination is found, or vibration is 
reduced to an acceptable level. 


Install wheels and road test, since vibration 
noticeable on the hoist may not be evident during 
the road test. If vibration is still not acceptable, 
replace the axle pinion nose damper. If road test 
is not acceptable, replace axle ring gear and 
pinion set. 


ADJUSTING CLAMPS 


F3406-1C 


DETERMINING BEST POSITION FOR CLAMP POSITION 


F3407-18 


BEST POSITION 
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DIAGNOSIS AND TESTING (Continued) 


To obtain vibration-free operation, check and correct 


U-Joint Phasing as necessary 


When U-joint yokes are assembled to their shafts in 
the same plane, they are in phase. When they are 
assembled to the shafts in different planes, they are 
out of phase. 


U-JOINT PHASING-TWO-PIECE DRIVELINE SYSTEM 


COUPLING SHAFT ANO 
CENTER BEARING ASSEMBLY 


zu 
IURIS 


SHAFTS MUST BE ASSEMBLED WITH 
THESE YOKES IN LINE AS SHOWN 


DRIVE SHAFT AND 
SLIP YOKE ASSEMBLY 


E3670-2C 


Driveline Angularity Low speed vibration, less than 72 km/h (45 mph), 

Driveline angularity is the angular relationship between eae о = hod o EM 

the engine crankshaft, the driveshaft and the rear axle improper driveline angles. When these conditions 

ist 27. Sissi D include exist, check the universal joints for proper seating, 
хз gnt, 9 | mounting and operation. 


BOTTOM OF 
FRAME ENGINE 


DRIVESHAFT 


DRIVESHAFT 
ENGINE CRANKSHAFT CENTERLINE AXLE PINION 


CENTERLINE 
CENTERLINE F4559-2A 


Universal Joint Inspection Driveline Angle Check 


Prior to checking driveline angularity, inspect the 1. Raise the vehicle on a drive-on type hoist or back 
universal joints on the driveshaft for proper operation. onto a front-end alignment rack. Jounce the 


Place the vehicle on a frame hoist and rotate the vehicle to normalize the suspension. This ensures 
driveshaft by hand. Check for rough operation or that the suspension components are in the 

seized U-joints. If the U-joint shows signs of seizure, normal-load condition. 

excessive wear or improper seating, scribe alignment 

marks on the driveshaft and rear axle companion 

flange. Remove the driveshaft and remove and 

replace the U-joint. Install the driveshaft in the marked 

Original position. 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: Driveline angles are given in relation to a O 
degree longitudinal (fore-aft) unibody frame rail 
angle and are specified for individual 
components. Refer to the Specifications portion 
of this section for the specified engine, driveshaft 
and pinion angle. | 


2. Measure the Ride Height. The vehicle must be in 
the curb weight (unloaded) condition. Find the 
recorded ride height in the Driveline Angle chart in 
the Specifications portion of this section. The 
specified driveline angles correspond to the 
measured ride height. 


RIDE HEIGHT MEASUREMENT 


BOTTOM OF SPRING TOWER TO TOP 
OF AXLE MEASURED AT OUTBOARD 
FRONT FACE OF JOUNCE STOP 
F5027-1A 


3. Driveline angles are measured with Pinion Angle 
Level Gauge, T68P-4602-A or equivalent, as 
described in step 4, or with an adjustable bubble 
(spirit level) protractor as described in step 5. 
The protractor is used when the tool kit is not 
available or when the angles to be measured are 
more than 12 degrees. All angles should be read 
within 1/2 degree with the tool or protractor held 
plumb on a clean, flat surface. 


4. DRIVELINE ANGLE CHECK WITH PINION 
ANGLE LEVEL GAUGE, T68P-4602-A (or 
equivalent). Place the vee magnet of the tool on 
the bottom of the vehicle frame as shown and 
calibrate the tool to a 'zero' bubble reading. This 
gives the O degree frame angle. Take and 
average the readings from both sides to obtain a 
more accurate reading. 
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FRAME REFERENCE POINT 
FRAME ANGLE-MEASURE 
AT THIS POINT 
F5028-1A 


Check the engine angle by rotating the driveshaft until 
one transmission slip yoke ear is parallel to the floor. 
Remove the retaining snap ring from the yoke. Install 
the Pinion Angle Level Gauge and record the angle 
reading. If the angle reading differs from the specified 
angle by 1 degree or more, proceed to Engine Angle 
Adjustment and neutralize the engine and transmission 
mounts. With the Engine Angle at specifications, 
check the Driveshaft and Pinion Angles. Re-install the 
snap ring. 


ENGINE ANGLE 


TRANSMISSION 
SLIP YOKE 


PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A 
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DIAGNOSIS AND TESTING (Continued) 


To check the driveshaft angle, rotate the driveshaft so 
one driveshaft yoke ear is parallel to the floor. Remove 
the retaining snap ring from the yoke. Install the 
magnetic Pinion Angle Level Gauge on the U-Joint 
bearing cup and record the angle reading. Reinstall the 
snap ring. Check the Pinion Angle and if both or either 
reading is not to specifications, refer to Driveshaft and 
Pinion Angle Adjustment. 


DRIVESHAFT ANGLE 


DRIVESHAFT 


YOKE EAR 
PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A 
F4563-1A 


To check the Pinion angle, rotate the driveshaft so that 
one ear of the rear axle yoke is parallel to the floor. 
Remove the retaining snap ring from the yoke. Install 
the Pinion Angle Level Gauge and record the reading. 
If the reading is not to specifications, refer to 
Driveshaft and Pinion Angle Adjustment. 


PINION ANGLE 


PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A 


F4564-1A 
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5. DRIVELINE ANGLE CHECK WITH 


ADJUSTABLE BUBBLE (SPIRIT LEVEL) 
PROTRACTOR: Place the protractor on the 
bottom of the vehicle frame directly below the 
front driver / passenger seat. This gives the O 
degree frame angle. Take and average the 
readings from both sides to obtain a more 
accurate reading. Calibrate the level to a O 
degree bubble reading. 


FRAME REFERENCE POINT 


FRAME ANGLE-MEASURE 
AT THIS POINT 


F5028-1A 


NOTE: When using a bubble (spirit level) 
protractor, the angles are read from the O degree 
frame angle. The 90 degree mark on the 
protractor is read as the O degree frame angle. 
For example, when the protractor is placed on 
the component and the protractor reads 85 
degree, the component angle is actually 5 
degree. 


PROTRACTOR 


PROTRACTOR ZERO (0) INDEXING MARKS 


DEGREE MARK 


COMPONENT 
ANGLE 


5° 


A FIVE (5) DEGREE ANGLE WHEN ANGLE IS READ 


FROM THE ZERO (0) DEGREE MARK. 
FRAME E1759-18 
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DIAGNOSIS AND TESTING (Continued) 


To check the Engine Angle, rotate the driveshaft until 
one transmission slip yoke ear is parallel to the floor. 
Place the protractor so it is flush against the slip yoke 
ear. Make sure the protractor is not resting against 
any portion of the driveshaft assembly. Record the 
angle reading. If the engine angle reading differs from 
the specified angle by 1 degree or more, proceed to 
Engine Angle adjustment and normalize the engine and 
transmission mounts. Refer to diagnosis and testing 
following this section. With the Engine Angle at 
specifications, check the driveshaft and pinion angles. 
Refer to angle specifications following this section. 


DRIVESHAFT ANGLE 


DRIVESHAFT 
TUBE 


NOTE: PROTRACTOR MUST BE FLUSH 
AGAINST DRIVESHAFT TUBE 
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ENGINE ANGLE 


TRANSMISSION 
SLIP YOKE EAR 


“< PROTRACTOR 


NOTE: PROTRACTOR MUST BE FLUSH 
AGAINST SLIP YOKE EAR AND 
NOT CONTACT DRIVESHAFT 


AT ANY POINT EPERE 


To check the Driveshaft Angle, place the protractor on 
any portion of the driveshaft tube so the plane surface 
of the protractor is flush against the bottom surface of 
the tube and parallel to the floor. 


Record the reading. Check the Pinion Angle and if both 
or either reading is not to specifications, refer to 
Driveshaft and Pinion Angle Adjustment. 


PROTRACTOR 


F4566-2A 
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DIAGNOSIS AND TESTING (Continued) 


To check the Pinion Angle, place the protractor ina 
vertical position so it is flush against two rear axle 
cover retaining bolts. Rotate the protractor bubble 
indicator so the 90 degree marks align with the 
indexing marks. Calibrate the bubble to the ‘level’ 
marking and read the protractor. For example, if the 
protractor indicates a reading of 85 degrees, the 
Pinion Angle reading is 5 degrees. Record the reading. 
If the reading is not to specifications, refer to 
Driveshaft and Pinion Angle Adjustment. 


PINION ANGLE 


PROTRACTOR 
REAR AXLE 2 
COVER sa 
RETAINING / 
BOLTS | Z 


F4567-1A 


6. Road test to verify resolution of condition. If 
driveline angle correction and driveline 
runout / balance procedures (refer to Driveshaft 
Balancing—Strobe and Transducer Method in 
this section) do not eliminate the vibration 
condition, the axle ring gear and pinion gearset 
should be checked for backlash variation. 
Remove the axle cover plate as described in the 
appropriate Rear Axle section. Measure ring gear 
backlash on thirty consecutive ring gear teeth 
and note the variation between the high and low 
readings. If over O. 10mm (0.004 inch) replace the 
gearset as described in the appropriate Rear 
Axle section. 


CHECKING RING AND PINION GEAR BACKLASH 


DIAL INDICATOR 
TOOL-4201-C 


u f" 
E4972-1C 


Driveline Angle Correction 
Engine Angle Adjustments 


The engine angle is adjusted by normalizing the engine 
mounts. The engine mounts are normalized by 
operating the engine until normal operating 
temperature is obtained. Stop the engine and loosen 
but DO NOT REMOVE the engine and transmission 
mount fasteners. Operate the engine at curb idle and 
place the transmission in Drive or first gear and then 
stop the engine. Tighten all fasteners to the specified 
torque. Recheck the engine angle, if the angle is still 
out of specification, place shims under the 
transmission to rear crossmember mount until the 
specified angle is obtained. If the engine transmission 
angle is still out of specification, place shims under the 
transmission to rear crossmember mount until the 
specified angle is obtained. 


Coupiing Shaft Angle Adjustment 


Check coupling shaft angle (if so equipped) and adjust 
to specification by shimming the center support 
bearing. Refer to center support Bearing Shimming in 
the Two Piece Driveshaft Service portion of this 
section. 


Driveshaft and Pinion Angle Adjustment 


Check the driveshaft angle and adjust to 
specifications by shimming between the rear springs 
and the spring seats. 


Adjust the pinion angle by placing tapered shims 
between the springs and spring seats. On F-150,a 
63.5mm (2 1/2 inch) wide shim (Part No. 
C3TZ-5A313-A or equivalent) is available for a 2 
degree change. On E- 150 and Bronco, a 63.5mm (2 
1/2 inch) wide shim (Part No. C3TZ-5A313-E or 
equivalent) is available for a 3 degree change. On 
E-250—E-350, Ғ-250--Ғ-350, and F-Super Duty 
Chassis Cab, a 76.2mm (3 inch) wide shim (Part No. 
C6TZ-5A313-B or equivalent) is available for a 3 
degree change. For F-Super Duty Stripped Chassis, a 
101. 1mm (4 inch) wide shim is required. 
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DIAGNOSIS AND TESTING (Continued) 


Two-Piece Driveshaft Service 


The two-piece driveshaft used in longer wheelbase 
light truck models introduces some special 
considerations to diagnosis and testing. As compared 
with a one-piece installation, the two-piece design 
includes a front, or ‘‘coupling’’ shaft, a 
rubber-insulated frame-mounted center bearing, a 
splined slip joint and an intermediate universal joint at 
the front of the rear driveshaft. 


Center Support Bearing Shimming 


Drive-away shudder is the predominant symptom 
associated with driveline angles condition on 
F-150—F-250 vehicles with two piece driveshafts. 
After eliminating coupling shaft phasing condition as 
the possible cause, drive away shudder can usually be 
serviced by shimming down the center support bearing 
in 1/4 inch increments using shims, EOTZ-4A209-A, or 
equivalent until the drive away shudder is eliminated. 
Plate stock must be used to maintain proper preload 
compression of the rubber insulator. 


Replace the existing bolts with the appropriate length 
7 / 16-14 hex head bolts. 


Tighten bolts to 5 1-73 Nem (37-54 ft-lb). 
Road test to verify resolution of condition. 


If the drive away shudder cannot be serviced by 
shimming down the center support bearing proceed to 
the driveline angle checking and service procedure in 
the following paragraphs. 


CENTER SUPPORT SHIM DIMENSIONS 


196.88mm (7 3/4 INCH) 11.11mm 
168.27mm (6 5/8 INCH) 


11.90mm (15/32 INCH) 
DIAMETER-2HOLES 


— =: 


SELECT APPROPRIATE THICKNESS c 
OBTAIN PROPER DIMENSION AS INDICATED IN COPY. 


MATERIAL: HOT ROLLED LOW CARBON STEEL Y1978-1C 


Coupling Shaft / Center Bearing Alignment 
E-150 — E-250 — E-350 and F-150 — F-250 — 
F-350 — F-Super Duty Chassis Cab Vehicles with 
Two Piece Driveshaft 

Vehicle noise and vibration can be caused by 
dislocated and/or failed center bearing rubber 
insulator, contaminated center bearing or excessive 
compression of the rubber insulator. 


The service for this condition is as follows: 
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Remove the coupling shaft assembly from the 
vehicle. 


Perform the following steps: 
Remove the support bracket and retainer. 
Remove the rubber insulator. 


Press center bearing assembly and bearing 
retainer off the coupling shaft. 


Press the dust slinger off the coupling shaft. 


Replace with center bearing assembly kit 
D9TZ-4800-A or equivalent in all cases except 
E4TZ-4800-A for F-250 HD, F-350 and F-Super 
Duty Chassis Cab with M5HD transmission. 


Reassemble the coupling shaft. 


NOTE: First install bearing in rubber insulator and 
press bearing on shaft with the turned in lip 
toward the dust slinger (forward). The support 
bracket must be installed with the deep flange 
rearward. 


Reinstall the driveline in the vehicle with the 
yokes phased properly. 


Road test to verify resolution of condition. 


If vibration still exists, insert 1.19mm (1 / 16 inch) 
shims between support bracket and support plate 
(on bolt ends of support bracket) to reduce 
compression of the rubber insulator as required. 


Slip Yoke Spline 


E-150 — E-350, F-150 — F-350 and F-Super Duty 
Chassis Cab Vehicles With Two Piece Driveshaft 


Vehicle noise and vibration can be caused by a seized 
driveshaft slip yoke spline resulting in the rubber 
isolator being pulled out of the center bearing support. 


The service resolution to minimize slip yoke spline 
contamination and ultimate seizure is as follows: 


1. Disconnect the driveshaft from the rear axle yoke 
and remove it from the truck. 


Clean the male splines of the coupling shaft using 
care not to damage the plastic coating. Fine 
abrasive cloth may be required to dress and 
polish the male spline. Remove all hardened 
grease deposits, dirt, or rust. Inspect for worn or 
galled splines. The plastic coating on the stub 
spline must not be removed. Replace coupling 
shaft if necessary. 


Clean and inspect the female splines of the slip 
yoke, removing any hardened grease deposits, 
dirt or rust. Inspect splines for worn or galled 
conditions, replace slip yoke if necessary. 


Apply a coating of Long Life Lubricant 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent 
to the entire splined stub end of the coupling shaft 
assembly prior to the assembling of the 
driveshaft to the coupling shaft. 
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DIAGNOSIS AND TESTING (Continued) 


Using a clean long handle (stencil type) brush 
apply Long Life Lubricant, C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent spread evenly on 
all the female splines of the slip yoke. The spline 
joint must slide freely by hand. 


Assemble the driveshaft to the coupling shaft 
with the yokes phased properly. Attach 
driveshaft to rear axle yoke. 


Using a hand type grease gun, lubricate the 
driveshaft slip yoke through the zerk fitting with 
Long Life Lubricant C 1AZ-19590-BA 
(ESA-M1C75-B) or equivalent. 


Rear Axle Companion Flange Runout Check 


Raise the vehicle on a hoist that supports the rear 
axles (twin-post hoist). 


Remove the driveshaft assembly (Section 05-01 
Driveshaft—Single Type U-Joint). 


Check the companion flange for damage to the 
universal joint bearing locating lugs. If the lugs are 
shaved (worn) or damaged, replace the flange. 


The companion flange runout is checked with a 
dial indicator with 25.40mm (1.000 inch) minimum 
travel, and a cup-shaped dial indicator adapter 
TOOL-6565-AB or equivalent. To fabricate the 
checking tool, modify a universal joint assembly 
by removing two bearing cups that are opposite 
each other, and cutting or grinding off one of the 
universal joint bearing flanges. 


Install the cup-shaped adapter on the dial 
indicator stem. Install the dial indicator on the 
pinion nose. Position the indicator to allow an 
indication at the ends of the universal joint bearing 
cups and the remaining exposed journal of the 
cross-shaft. 


CUP SHAPEO 
ADAPTER TOOL- 
6565-AB 


Turn the companion flange so that the dial 
indicator cup-type adapter rests on the machined 
surface of the bearing cup. Rotate the companion 
flange side-to-side slightly to obtain a reading 
indicating that the bearing cup surface is 
perpendicular to the adapter. This will be the 
point at which the dial indicator cup is closest to 
the center of companion flange rotation. It is also 
the point at which the dial indicator hand will 
reverse direction as the companion flange is 
turning. 


Carefully retract the dial indicator stem and 
rotate the companion flange 180 degrees to 
position the machined surface of the opposite 
universal bearing under the dial indicator adapter 
tool. Again, slightly rotate the flange side-to-side 
to position the bearing perpendicular to the dial 
indicator adapter. Again, this is the point at which 
the indicator hand will reverse direction as the 
flange is rotated. Record the flange bearing cup 
runout reading obtained from the indicator. 


Rotate the companion flange 90 degrees and 
position the dial indicator adapter on the 
machined end of the exposed journal. Be sure the 
end surface of the journal is perpendicular to the 
adapter. This requires that the cross-shaft be 
moved fore and aft on the flange bearing cups. 
Note the point at which the indicator hand 
reverses direction. 


Rotate the flange assembly side-to-side until the 
cross-shaft is perpendicular to the pinion shaft 
axis, and the indicator hand reverses direction. 
Zero the dial indicator and check the zero point 
again by slightly moving the cross-shaft fore and 
aft; then, rotate the companion flange from 
side-to-side. 


With the indicator at zero, carefully retract the 
dial stem and rotate the flange 180 degrees. 
Rotate the cross-shaft 180 degrees on the flange 
bearing cups to position the exposed journal 
under the dial indicator adapter. Rock the 
cross-shaft fore and aft and the companion flange 
side-to-side to establish the point at which the 
indicator hand reverses direction. This will 
determine the driveshaft universal cross-shaft 
runout. Record this reading. 


WITH MAGNETIC 2% 
BASE-D78P-4201-B E7144-1C 
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DIAGNOSIS AND TESTING (Continued) 


9. Repeat steps 5 through 8 at least three times and 10. To determine the total (combined) companion 
average the indicator readings obtained. flange runout, use the combined runout guide. 
With an indicated O.003-inch flange bearing cup 
CROSS-SHAFT RUNOUT CHECK runout and an indicated 0.004-inch universal 
Z cross-shaft runout, the combined companion 
flange runout will be O.O05-inch. 

м 
СОР 5НАРЕО Ф 
ADAPTER vats 


TOOL-6565-AB 


DIAL INDICATOR 
WITH MAGNETIC 
BASE-D78P-4201-B 


E7145-1A 


Driveshaft Universal Cross-Shaft Runout — inch 
Flange Bearing 
Cup Runout 


` The total (combined) companion flange runout is located in the square where the columns containing the flange bearing cup runout and universal cross shaft runout readings intersect. 
CE3683-2A 


11. If the reading obtained in step 10 exceeds If excessive runout is still evident after 
specifications, re-position the companion flange replacement of the companion flange, replace the 
180 degrees on the pinion shaft and repeat steps ring gear and pinion and repeat the above checks 
1 through 11. until the runout is within specifications. 

12. If the repeat readings still exceed specifications, 
re-position the flange an additional 90 degrees on 
the pinion shaft and check the runout (steps 4 | : | 
through 10). Diagnosis Guides 

13. If the runout is still excessive, replace the The diagnosis guides in this section can be used when 


companion flange and check the runout. If 
necessary, rotate the new flange on the pinion 
shaft until an acceptable runout is obtained. 


diagnosing driveshaft conditions. 
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DIAGNOSIS AND TESTING (Continued) 


DRIVELINE COMPLAINTS 


CONDITION POSSIBLE SOURCE 


Driveline Concerns € Rear spring U-bolt loose. 

ө U-joint worn or improperly 
installed. 

ө Coupling shaft center support 
bearing improperly installed. 

ө Excessive runout or damaged 

U-joint. 


ACTION 


Retighten U-bolts and driveshaft. 
Install or replace U-joint. 


Correctly installed bearing and 
replace if damaged. 

Rotate flange 180 degrees and 
install. Recheck, and if not 
acceptable, replace flanges 
and/or U-joint and repair as 


required. 
€ Excessive lateral and radial tire e Негег іо Section 04-04, Wheels 
and wheel runout. and Tires. 


ә Replace driveshaft if necessary, 
or rotate driveshaft and check for 
out-of-balance condition. 
Rebalance driveshaft. 
Adjust to specifications. 


Excessive driveshaft runout. 


ө Driveshaft out-of-balance. 

ө Driveline and pinion angles 
out-of-specification. 

e Binding, damaged or galled 
splines on slip yoke. 


Check transmission for proper 
lubricant, and clean and lap 

splines. Lubricate splines with 
C1AZ-19590-BA (ESA-M1C75-B). 


Noise on Drive or Coast @ Improper driveline angles or e Adjust or correct as required. 
phasing. 


Loud clunk in the Driveline when € Loose or worn driveshaft Ф Inspect, repair, replace as 
shifting from reverse to forward. components, companion flange required. 

attaching nut below 
specifications. 


e Remove the axle vent tube and 
remove the white plastic plug 
from the end of the vent tube. 

€ Clean vent tube. 


Lubricant leaking from the axle 
housing pinion seal, axle seals or 
support arm to housing. 


@ Plastic shipping plug may have 
been left inside the axle vent tube. 


ө Dirt or other debris is blocking 
vent. 
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DIAGNOSIS AND TESTING (Continued) 


DRIVESHAFT VIBRATES 


С TEST STEP RESULT ACTION TO TAKE 
| 1.0 | VERIFY CONDITION 


The following procedure should be used to isolate part If excessive vibration is 
or parts causing concern when a vibration condition present, correct engine 
exists which is thought to be caused by driveline or clutch condition 


components. causing vibration. 


e Road test vehicle to determine critical vibration 
points. Note road speed, engine RPM, and shift 
lever positions at which vibration occurs. 


e Stop vehicle and run engine with clutch depressed 
through critical speed ranges noted above. 


| 20 | TRANSMISSION CHECK 


e With transmission in neutral and clutch engaged, 
run engine through critical speed ranges and note if 
any excessive vibration is apparent. 


| 3.0 | TRANSMISSION ALIGNMENT | 


ө Check transmission to clutch housing alignment. Align transmission and 
clutch housing. 


CE4769-2B 


Axle Testing MFD. BY FORD MOTOR CO. IN U.S.A. 

Certain rear axle and driveline trouble symptoms are DATE: 2/90 GVWR: 6300 LBS/2857 KG 

also common to the engine, transmission, wheel FRONT GAWR: 3050 LB REAR GAWR: 4660 LB 
bearings, tires, and other parts of the vehicle. For this 1383 KG 2113 KG WITH 
reason, be sure that the cause of the trouble is in the m 1. aes 
rear axle before adjusting, repairing, or replacing any AT 45 PSI COLD AT 36 PSI COLD 

of its parts. See Section 00-04, Noise Vibration and THS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
Harshness Diagnosis. STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
Certain trouble symptoms may be caused by VEHICLE IDENTIFICATION NO. 1FTBF25GSOLA00001 

limited-slip differentials. Check the vehicle certification TYPE TRUCK 

and axle ratio tag to determine the type of differential. 30 34 


DSO 


Location of the axle identification code on the rating EXTERIOR PAINT COLORS 

plate is shown in the illustrations. Refer to Section —— r —r  PRA-— 
00-01, Identification Codes, for a complete listing of | 

the codes. 


G 342 2C28 


REAR AXLE CODE (FIRST TWO DIGITS) CE4147-IH 


CUST. AXLE ASSEMBLY NO. 
PREFIX LETTERS 
SUFFIX LETTERS 


DANA AXLES 


DANA PART NO. INCLUDE ON LIMITED SLIP 
ASSEMBLIES ONLY 


(INSTALLED UNDER 2 O'CLOCK AND 4 O'CLOCK BOLTS ON REAR AXLE COVER) E3470-2J 
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DIAGNOSIS AND TESTING (Continued) 


Ford Design Axles 


The plant code on the axle identification tag is to be 
used as the official service identifier. 


S = STERLING PLANT 
PLANT CODE 477 V = VAN DYKE PLANT 


MONTH 
YEAR | DAY 
AXLE КОШЕ: Flier 


RING GEAR 
DIAMETER E6469-1B 


The Plant Code for an axle denotes a particular design 
and specific ratio, and if itis a conventional or limited 
slip type. In addition, the Plant Code will not change as 
long as that particular axle assembly never undergoes 
an external design change. If, however, an internal 
design change takes place during the production life of 
the axle and that internal change affects service parts 
interchangeability, a dash and numerical suffix will be 
added to the Plant Code. 


Note that Plant Codes are identical except the 
first tag shows a numeric. This means that AS AN 
ASSEMBLY both axles are interchangeable; 
however, internally they are different. Therefore, 
each would require different internal service 
parts at service time. 


INTERCHANGEABILITY AFFECTED 
INTERNALLY 


MONTH 
YEAR DAY 


8.8 -91 GFE 121 


RATIO-CONVENTIONAL 
AXLE SHOWN 
(LIMITED SLIP = 3L08) 


RING GEAR 
DIAMETER €6470-1B 


Dana Design Axles 


Rear axles have a metal tag secured under adjacent 
cover bolt heads listing Ford and Dana part numbers 
and the ratio. Front drive axles have a similar tag. 


Driveline—General Service 


Noise Acceptability 


A gear driven unit especially a truck drive axle, will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions, as on a newly paved 
blacktop road for example. The slight noise is in no 
way detrimental to operation of the rear axle and must 
be considered normal. 


Limited-Slip Differential Operation Check 


Refer to Section 05-02F for Differential, 
Limited-Slip—Dana (E-250/ 350), Section 05-02E for 
Differential, Traction-Lok—Ford-8.8 inch ring gear 
(F150/ Bronco), and Section 05-02G for Differential, 
Limited-Slip—fFord- 10.25 inch ring gear (Е-250/ 350). 


To demonstrate the proper performance of the 
limited-slip differential: 


Place one wheel on good, dry surface and the other 
wheel on ice, mud, snow or greased sheet of plywood. 


Gradually open throttle to obtain maximum traction 
prior to ‘‘break-away’’. The ability to move the vehicle 


will demonstrate proper performance of a limited slip 
axle. 


When starting with one wheel on an excessively 
slippery surface, a slight application of the parking 
brake may be necessary to help energize the limited 
slip feature of the differential. Release the brake when 
traction is established. Use light throttle on starting to 
provide maximum traction. 


In vehicle operation, it should be noted that: 


1. f, with unequal traction, both wheels slip, the 
limited-slip axle has done all it can possibly do. 


In extreme cases of differences in traction, the 
wheel with the least traction may spin after the 
limited slip has transferred as much torque as 
possible to the non-slipping wheel. 


WARNING: A VEHICLE EQUIPPED WITH A 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. DRIVING THE 
AXLE WITH THE ENGINE AND ONLY ONE 
WHEEL RAISED OFF THE GROUND IS NOT A 
RECOMMENDED PRACTICE WITH EITHER 
THE LIMITED-SLIP OR CONVENTIONAL AXLE 
DUE TO THE DANGER OF THE VEHICLE 
DRIVING OFF THE STAND OR JACK. 


Total Axle Backlash Check 
Ford Axles 


Raise vehicle on hoist. Use a rigid bar or pipe of 
suitable length and clamp one end to the axle 
companion flange using Companion Flange Holding 


Tool Т57Т-4851-В, for F-Series (circular 

flange—F- 150, half-round flange—F-250—F-350), 
and T78P-485 1-A for E-Series (circular flange), and 
the other end to the frame or body member in order to 
prevent movement of the companion flange. 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: Remove driveshaft when performing this 
procedure on E-Series. 


Lock Axle for Total Backlash Check — Ford 
F-Series Axles 


COMPANION FLANGE 
HOLDING TOOL-T57T-4851-B 


[ 
"mi nn 


E4209-1B 


Lock Axle for Total Backlash Check —Ford E-150 
and Ғ/В-150 Axles 


COMPANION 
FLANGE HOLDER 
T78P-4851-A 


E7668-1A 


Diagnosis Guides 


The diagnosis guides in this section can be used when 
diagnosing rear axle and driveline systems. 


Driveline —General Service 


Lower the vehicle so that one rear wheel is resting on 
a wheel chock to prevent it from turning. The other 
rear wheel will then be used to measure total axle 
backlash. 


Rotate the free wheel slowly, by hand, until a feel of 
driving the axle is encountered. Position a crayon or 
chalk firmly on the side of the tire 305mm (12 inches) 
from the center of the wheel. Rotate the wheel slowly 
in the opposite direction until the feel of driving the axle 
is encountered again. 


Measure the length of the crayon or chalk mark on the 
tire. If the length of the mark is 25.4mm (1 inch) or 
less, the axle backlash is within allowable limits. 


If the chalk mark is greater than 25.4mm (1 inch), 
check for these conditions: 


1. Elongation of the differential pinion shaft holes in 
the differential case. 


2. Missing differential, pinion, or side gear thrust 
washers. 


3. Galling of the differential pinion shaft and bore. 


4. Excessive gear set backlash. Follow procedure 
for type of axle, to check backlash. 


Dana Rear Axles 


Apply parking brake to keep both rear wheels from 
turning. Mount a dial indicator Tool D78P-420 1-B on 
the carrier housing with the indicator point positioned 
to contact the pinion yoke 38. 1mm (1-1/2 inch) from 
the center line of the pinion shaft. 


With the transmission in neutral and engine not running, 
check the total rotational movement of the pinion 
yoke. If the total reading on the dial indicator is 1.9mm 
(0.075 inch) or less, the axle backlash is within 
allowable limits. 


05-00- 19 


05-00-20 Driveline — General Service 05-00-20 
ллы у оо оо лёсс а араа 


DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@ Excessive rear axle noise. € N.V.H. problem. (Noise, vibration e Perform the N.V.H. tests to 

and harshness.) determine whether the noise isa 
N.V.H. caused by an axle problem. 
Refer to Section 00-04. 

€ Perform wheel bearing noise test. 
Refer to Section 00-04. Replace 
bearings if required. 

e Removerear cover. Inspect 

before disassembly. Repair and 

replace parts as required. 


Worn or damaged wheel bearing. 


e Wornor damaged differential 
carrier assembly. 


Adjust idle speed. 

e Inspect, repair as required. 
@ Inspect, repair or replace as 
required. 


High idle speed. 

ө Loose engine mounts. 

e Looseor worn driveshaft 
components, companion flange 
attaching nut below specs. 

@ inoperative shock absorbers 
and/or loose rear springs or 
suspension arms. 

ө Excessive backlash in axle, or 

transmission. 


ө Loud ‘‘clunk’’ in the driveline when 
shifting from reverse to forward. 


ө Inspect, repair or replace as 
required. 


® Perform total backlash check of 
axle. Repair or replace as 
necessary. 

Add lubricant as required. 


Insufficient lubrication. 


ө Driveline ‘‘clunk’’ as vehicle Loose rear spring U-bolts. Tighten U-bolts to specification. 
starts to move following a brake 


stop (2-piece driveshaft). 


@ Remove the driveshaft from the 
vehicle. Clean the male splines 
and inspect for worn or galled 
splines. Replace if necessary. 

@ Clean and inspect the female 
splines of the slip yoke for worn or 
galled condition. Replace if 
necessary. 

e Replace seal. 

€ Using along handle (stencil type) 

brush, apply long life lube evenly 

on all the splines of the slip yoke. 

Reinstall driveshaft and using a 

hand grease gun lubricate the slip 

yoke thru the zerk fitting with long 
life lube С1А2-19590-ВА 

(ESA-M1C75-B) or equivalent. 

NOTE: Install the slip yoke making 

sure that the coupling shaft and 

driveshaft are in phase. 


e Driveline “clunk” as vehicle 
starts to move following a brake 
stop (2-piece driveshaft). 

(Continued) 


Worn or galled output shaft 
splines. 


Worn or galled slip yoke splines. 


e Damaged slip yoke seal. 
Insufficient lubrication. 


On turns, DANA limited slip axle 
has a high pitched chattering 
noise. 


Improper lubricant. Dana axles 
use different lube than Ford axles. 
Use C6AZ-19580-E 

(ESW-M2C 105-А) in Dana axles. 


If axle chatters, siphon or drain 
lubricant from axle and refill with 
specified rear axle lubricant, and 
dosage of friction modifier 

additive. 


DANA limited slip axle does not 
work in snow, mud or ice. 


Worn or damaged axle unit. Starting with one wheel ona 
slippery surface, slightly apply 
the parking brake. Gradually open 
throttle. If the vehicle moves, the 
axle is operating satisfactorily. If 
no movement, refer to Section 


05-02F. 
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DIAGNOSIS AND TESTING (Continued) 


(Continued) 


POSSIBLE SOURCE 


e Rear spring U-bolt loose. 

ө U-joint worn or improperly 
installed. 

ө Coupling shaft center support 
bearing improperly installed. 

€ Excessive runout in companion 

flange and damaged U-joint. 


CONDITION 


ө Driveline concerns. 


e Retighten U-bolts and driveshaft. 
Ф Reinstall or replace U-joint. 


€ Correctly install bearing and 
replace if damaged. 

e Rotate flange 180 degree and 
reinstall. Recheck and if not 
acceptable, replace flanges 
and/or U-joint and repair as 


required. 
€ Excessive lateral and radial tire e Referto Section 04-04, Wheels 
and wheel runout. and Tires. 


Excessive driveshaft runout. @ Replace driveshaft or rotate 
driveshaft 180 degree and check 
for out-of-balance condition. 

e Rebalance driveshaft. 


Adjust to specifications. 


ө Driveshaft out-of-balance. 

e Driveline and pinion angles 
out-of-specification. 

e Binding, damaged or galled 

splines on slip yoke. 


ө Check transmission for proper 
lubricant, and clean and lap 
splines. Lubricate splines with 

Long-Life Lube C1AZ-19590-BA 

(ESA-M1C75-B) or equivalent. 


REAR AXLE DIAGNOSIS GUIDE — FORD 
AXLES 


CONDITICN POSSIBLE SOURCE 


Excessive rear axle noise. e Differential carrier. 


| ACTION 


e Roadtest vehicle to assure 
problem is rear axle noise rather 
than other system noise. Refer to 
General Diagnostic Procedure. 

Repair and replace parts as 

required. 


e Raise vehicle, rotate driveshaft 
by hand to isolate problem as 
driveshaft or rear axle problem. 
Repair or replace as required. 

e Remove and inspect. Repair as 

necessary. 


Loud ‘‘clunk’’ in the driveshaft when @ Driveshaft. 


shifting from reverse to forward. 


e Rear axle shafts or carrier. 


e Differential. ө Perform Differential Operation 
Check in this section. Repair as 


required per Section 05-02F. 


Limited-slip axle does not work in 
snow, mud or onice. 


e Road test vehicle— drive truck in 
tight circles, 5 clockwise and 5 
counterclockwise. If chatter is 
still evident, flush and replace 
lubricant. (See Lubricant 
Specifications at the end of this 
section.) 

e Remove differential, repair as 

required. 


On turns, the rear axle has a high ө Lubricant. 
pitched chattering noise (Limited-slip 


axles only). 


e Differential. 


ә Roadnoise. e Normal Condition. 
e Tirenoise. e Rebalance or replace tire. 
e Front wheel bearing noise. e Adjust or replace wheel bearings. 


e Road noise. ө Normal Condition. 
@ Tire noise. e Rebalance or replace tire. 
ө Tire noise. e Rebalance or replace tire. 


Noise is the same on drive or coast. 


Noise changes with type of road. 


Noise tone lowers as vehicle speed 
is lowered. 
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DIAGNOSIS AND TESTING (Continued) 


REAR AXLE DIAGNOSIS GUIDE — FORD 
AXLES (Continued) 


CONDITION POSSIBLE SOURCE 


Similar noise is produced with vehicle e Engine noise. 
standing and driving. 


ACTION 


e Refer to Section 03-00 General 
Gasoline, Engine Service. 

e Refer to Section 07-ООА, 
Automatic Transmission General 

Service. 


e Transmission noise. 


e Refer to Noise, Vibration and 
Harshness Diagnosis, Section 


e Referto Noise, Vibration and 
Harshness, Section 00-04. 


Vibration. 


00-04. 
Noise most pronounced on turns. e Differential side gears and pinion e Replace gears. 
gears. 
Drive noise, coast noise, or float ө Wheel bearings or differential @ Adjust or replace wheel or 


differential side bearings. 
@ Check ring and pinion gear. Adjust 
or replace. 


Clunk on acceleration or e Worn differential pinion shaft in e Replace differential pinion shaft. 
deceleration. case. 


CHATTERS ON TURNS WITH NO LIMITED SLIP DIFFERENTIAL 


TEST STEP RESULT ACTION TO TAKE 
He DRIVE VEHICLE 


Drive vehicle in fairly tight figure 8's — ten times total. | No Chatter 
(Five clockwise and five counterclockwise). 


side bearings. 
e Ringand pinion gear. 


noise. 


Chatter still! present 


| 20 | CHANGE LUBRICANT 


Siphon or drain lubricant from axle and refill with No Chatter 


specified rear axle lubricant@. Drive vehicle in fairly 
tight figure 8's — ten times total. (Five clockwise and 
five counterclockwise). 


| Chatter still present 


| 3.0 | DRIVE VEHICLE | 


Drive vehicle 40-80 km (25-50 miles) in addition to No Chatter STOP. 
figure 8's. 


Chatter still present REMOVE the differential 
and REPAIR as required. 


@ F-150, Bronco, E-150 with Ford 8.8 Limited Slip add 4 oz. of Additive Friction Modifier (EST-M2C118-A) C8AZ-19B546-A 
or equivalent. E-250—350 with Dana Limited Slip or F-250-350 with Ford 10.25 Limited Slip add 8 oz. of Additive 
Friction Modifier (EST-M2C118-A) C8AZ-19B546-A or equivalent. CE4767-2H 
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DIAGNOSIS AND TESTING (Continued) 


LIMITED SLIP DIFFERENTIAL DOES NOT OPERATE IN MUD OR SNOW OR ON ICE 


| TEST STEP | | RESULT ACTION TO TAKE 
| 1.0 | ALL FORD AND DANA MODEL 60 AND 70 


Starting with one wheel on an excessively slippery 
surface, slightly apply the parking brake. Gradually 
open throttle, if the vehicle moves, the axle is 


operating properly. 


Vehicle moves 


Unit OK. STOP. 


REPAIR Unit as 
required. 


Vehicle doesn't move 


CE4768-2C 


DRIVELINE COMPLAINTS 


CONDITION POSSIBLE SOURCE 


Driveline Concerns Ф Rear spring U-bolt loose. 

ө U-joint worn or improperly 
installed. 

€ Coupling shaft center support 
bearing improperly installed. 

€ Excessive runout or damage 

U-joint. 


ACTION 


Retighten U-bolts and driveshaft. 
Install or replace U-joint. 


€ Correctly install bearing and 
replace if damaged. 

e Rotate flange 180 degrees and 
install. Recheck, and if not 
acceptable, replace flanges 
and/or U-joint and repair as 


required. 
€ Excessive lateral and radial tire e Referto Section 04-04, Wheels 
and wheel runout. and Tires. 


e Replace driveshaft or rotate 
driveshaft 180 degrees and 
check for out-of-balance 
condition. 

e Rebalance driveshaft. 

Adjust to specifications. 


Excessive driveshaft runout. 


Driveshaft out-of-balance. 
Driveline and pinion angles 
out-of-specification. 
Binding, damaged or galled 
splines on slip yoke. 


@ Check transmission for proper 
lubricant, and clean and lap 
splines. Lubricate splines with 
C1AZ-19590-BA (ESA-M1C75-B). 


Noise on Drive or Coast @ Improper driveline angles or Adjust or correct as required. 
phasing. 


Loud clunk in the Driveline when @ Loose or worn driveshaft Ф Inspect, repair, replace as 
shifting from reverse to forward. components, companion flange required. 

attaching nut below 
specifications. 


e Remove the axle vent tube and 
remove the white plastic plug 
from the end of the vent tube. 

e Clean vent tube. 


e Plastic shipping plug may have 
been left inside the axle vent tube. 


Lubricant leaking from the front axle 
housing pinion seal, axle seals or 
support arm to housing. 


ө Dirt or other debris is blocking 
vent. 


ADJUSTMENTS 


If driveshaft components are replaced and shaft 
vibration is encountered after installation, disconnect 
the shaft and remove the slip yoke. Rotate the slip 
yoke 180 degrees; then, reconnect the shaft to the 
slip yoke and reinstall in vehicle. If the vibration 
persists, disconnect the shaft at the rear axle 
companion flange. Rotate the companion flange 180 
degrees and reconnect the shaft to the flange. 


Driveshaft Balancing 

Vibration or shudder which is noticeable either on fast 
acceleration, when coasting, or when using the engine 
for braking, may be caused by the rear axle housing 


being loose on the rear suspension, improper tire 
balance, improper driveline installation, or driveline 
balance. 
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ADJUSTMENTS (Continued) 


If rotating the driveshaft 180 degrees does not 
eliminate vibration, the driveshaft may be balanced, 
using the following procedure: 


1. 


PROPERLY 


Raise the vehicle on a twin-post hoist so that both 
the front and rear axles are safely supported with 
all wheels free to rotate. 


Remove the rear wheels and tires. Reinstall lug 
nuts to retain brake drums or rotors. 


With the transmission in gear, increase the 
vehicle speed to the maximum vibration level. 
Note and record the speed of this vibration period 
as a baseline speed. 


Check the attachment of all U-joint bearing caps 
of the driveshaft to the transmission yoke for 
improper installation or damaged U-joint bearing 
cap locating lugs. All yokes with worn, shaved, or 
damaged locating lugs must be replaced. 


CHECKING COMPANION FLANG 


P Е 5500 
о š 6060000900000 
.. 


IMPROPERLY 
SEATED 


SEATED 


E6116-1A 


With the transmission in gear, run the vehicle with 
the driveshaft rotating at a speedometer speed of 
64-80 km (40-50 miles); have an assistant 
carefully bring a crayon, piece of chalk, or 
colored pencil up until it just barely contacts the 
rear end, center and front end of the driveshaft. 
The chalk marks will indicate the heavy side of 
the driveshaft. Use caution when checking the 
driveshaft near the balance weights to prevent 
injury to the hands. 
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MARKING REAR 
RUN-OUT 


USE SUPPORT 
STAND AS A 
STEADY REST 


6. Install two screw-type hose clamps on the 


driveshaft so that their heads are located 180 
degrees from the chalk mark, starting at the 
pinion yoke end of the driveshaft. Tighten the 
clamps. 


CHALK MARK 


CLAMPS 1809 FROM CHALK MARK 


7. Run the vehicle up to the baseline speed. If 


vibration is still evidenced, rotate the clamps 
approximately 45 degrees away from each other 
and test for correction of vibration. 


CAUTION: To prevent overheating, do not 
run the vehicle on the hoist for an extended 
period. 


8. If necessary, continue to rotate the clamps apart 


in smaller increments until the vibration is 
eliminated or begins to be reduced. 


9. Ifthe vibration is not completely eliminated, 


repeat the foregoing procedure and balance the 
front end of the driveshaft, checking for 
elimination or reduction in the vibration level. 


10. Reinstall wheels and tires. 
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ADJUSTMENTS (Continued) 


11. Remove the vehicle from the hoist and road test. NOTE: In some cases, rotating the driveshaft 180 
degrees may decrease the vibration to an 
ROTATING CLAMPS acceptable level. However, if the vibration level is 
CHALK MARK increased, install the driveshaft in its original 


position and proceed to step 4. 


4. Avehicle is more sensitive to excessive 
imbalance and/or runout at the rearward end of 
the driveshaft; therefore, locate the heavy side of 
the driveshaft by the use of the strobe light and 
transducer, as follows: 


Scribe an axial chalk line (at any radial location) 
approximately 101.6mm (4 inches) long at the 
rear of the driveshaft. Locate the transducer on 
the bottom side of the carrier, and secure it in 
place. Run the engine and driveline at the worst 
vibration speed noted and visually note the 
position of the chalk line by use of the strobe light. 
This provides a starting point for the initia! 
location of the clamps. 


CHALK LINE 


Alternate In Vehicle Driveshaft Balancing 
Procedure 


Rotunda Dynamic Wheel Balancer (Model! 
006-0 1400) or Equivalent Equipment 


1. Road Test—Evaluate and record road speed at 
which vibration occurs. 


2. Raise vehicle on a frame contact hoist. Remove 
the wheels and tires. Reinstall lug nuts to retain 
brake drums. Re-evaluate by starting the engine, 
engaging the transmission and accelerating to the 
indicated speeds at which the vibration was most q 
severe during the road test. Suspending the rear | £6105-1A 
axle makes the driveline more sensitive to 
vibration. 


3. Disconnect the driveshaft from the companion 
flange. Rotate the driveshaft 180 degrees from 
its original position and re-install. Repeat 
evaluation per step 2 above. 


TRANSDUCER 


E6012-1A 


E2724-1B 
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ADJUSTMENTS (Continued) 


5. 


7. 


Stop the engine and rotate the driveshaft so that 
the chalk line is in the same location as it was 
noted under the strobe light. 


Install two (stainless steel) hose clamps on the 
driveshaft. Position the clamp heads 180 
degrees from the transducer and tighten the 
clamps. 


` 


TRANSDUCER 


E6106-1A 


Run the engine and driveline through the speed 
range. If no vibration is felt, remove the lug nuts, 
install the wheels and tires and reinstall the lug 
nuts in the correct position and proceed to step 9. 
However, if any vibration still exists, the 
combined weight of the two hose clamp heads 
may be in excess. To reduce this excess weight, 
rotate the clamp heads away from each other 
approximately 15 degrees (one each way from 
the original position). Run the engine and driveline 
and note if the vibration has been reduced. 


CAUTION: Do not run the engine with the 
transmission engaged on the hoist for 
extended periods due to the danger of 
overheating the engine and/or transmission. 


Continue to rotate the clamp heads apart in 
smaller angular increments until the vehicle feel of 
balance (vibration) is best. At this point, install the 
wheels and tires per step 7 above and road test 
the vehicle to determine the actual degree of 
improvement. If satisfactory improvement has 
been obtained, proceed with step 9. If no 
improvement has been obtained, the clamps must 
be removed and diagnosis should be re-directed 
to other areas, such as wheels, tires, driveline 
angle, and companion flange runout. For 
additional information refer to Diagnosis and 
Testing in this section. 


When the vehicle has been corrected to a 
satisfactory level, as determined by a road test 
evaluation, tighten the clamps securely. Clean 
thoroughly with lacquer thinner, and spray the 
clamps with a commercially available black paint 
for a finished appearance. 
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Axles Adjustments 


Certain rear axle and driveline trouble symptoms are 
also common to the engine, transmission, wheel 
bearing, tires, and other parts of the vehicle. For this 
reason, be sure that the cause of the trouble is in the 
rear axle before adjusting, repairing or replacing any 
of the parts. See Section 00-04, Noise, Vibration and 
Harshness Diagnosis. 


Pinion and Ring Gear Adjustments (All Except 
Dana) 


Two adjustments affect drive pinion and ring gear 
tooth contact. They are drive pinion depth and 
backlash. 


PINION LOCATION 
ADJUSTMENT 


ЖА 


WM Gell 
КЕ RE 
SSS 


OVE SHIMSÉN. 


Z COLLAPSIBLE 


2 
/ SPACER 
1, 
у Ë 


PINION 
LOCATING 


BACKLASH SHIM PACK 


ADJUSTMENT 


INCREASE 4. DECREASE 
BACKLASH BACKLASH 


А; “772 
C RIGHT DIFFERENTIAL 


LEFT DIFFERENTIAL Е SHIM 
SHIM ; 


Е1476-18 


The pinion depth adjusting shims are installed between 
the drive pinion Head and Rear pinion bearing, 
therefore, adding shims moves the drive pinion 
towards the ring gear, and removing shims moves the 
drive pinion away from the ring gear. 


On Ford integral axles, backlash is adjusted by adding 
or removing shims between the differential case side 
bearings and carrier housing. 


Shim Selection 


Individual differences in matching the differential 
housing and the rear pinion bearing require the use of 


shims between the drive pinion bearing retainer sleeve 
and the carrier housing to locate the pinion for correct 
contact with the ring gear. 
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ADJUSTMENTS (Continued) 


Ring Gear Replacement Dana Axles 


New Ring Gear bolts should be used to attach a new 
ring gear to the differential case. Grade 9 bolts with 
increased torque requirements are now required. 
Refer to Section 05-02H Axle—Integral 


Carrier—Dana. 


Place the new ring gear on the differential case and 
insert the bolts through the ring gear and into the case 
and tighten the ring gear bolts to specifications at the 
end of this section. 


Rear Axle Lubrication 


The ability of any axle to deliver quiet, trouble-free 
operation over a period of years is largely dependent 
upon the use of good quality gear lubricants. To insure 
long life for gears and bearings, use only specified 
hypoid gear lubricants. Dana and Ford axles use 
different lubricants as follows: 


e Ford requires ESP-M2C 154-A (EOAZ-19580-AA) 
e Dana requires ESW-M2C 105-A (C6AZ- 19580-E) 


It is recommended that the lube be replaced in all rear 
axles at 100,000 mile intervals or more often under 
certain extreme conditions. Refer to maintenance 
schedules. 


Draining 
Dana Axles 


Dana axles do not have a drain plug. The cover should 
be loosened and removed from the housing to allow 
drainage. The RTV Sealer must be removed from the 
cover and axle housing. Reseal with Silicone Rubber, 
E7TZ-19562-A (ESL-M4G273-A) or equivalent. 


Filling 
Ford Axle 


The filler hole is in the carrier casting. Fill 1/4 to 9/ 16 
inch below bottom of the hole. 


To check these axles for proper lubricant level, 
the filler plug should be backed out slowly. If 
seepage occurs around the threads of the plug, 
immediately turn the plug back in to avoid any 
drainage. This condition indicates that the 
specified amount of lubricant is in the axle. 


Dana Front and Rear Axles 


Fill the axle through the cover filler hole until oil flows 
from the bottom of the hole. After filling the axle with 
the specified amount of lubricant, install the oil filler 
hole plug. 
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Rear Wheel Bearing and Seal Removal and 
Installation 


Two types of rear wheel bearing assemblies are used 
in truck axles. Straight roller bearings are used in 
semi-floating axles, which are used in all light trucks 
under 8500 GVW. The bearing rides on the axle shaft. 
Opposed pairs of tapered roller bearings are used on 
all full float axles, which are used on vehicles over 
8500 GVW. The bearings ride on the axle housing 
outside the shaft. Refer to Section 05-02H 

Axle— Integral Carrier—Dana; Section 05-020, 
Axle—lIntegral Carrier —05-02D — 8.8 Inch Ring 
Gear; and Section 05-О2А, Axle—Integral 
Carrier—Ford— 10.25 Inch Ring Gear for removal 
and installation details. 


Rear Axle Damper Removal and Installation 

Removal 

1. Remove the bolts that attach the damper to the 
carrier housing. 


2. Remove Damper assembly from carrier housing. 


Installation 


1. Place damper under carrier housing flange and 
line up damper bolt holes with carrier housing bolt 
holes. 


2. install damper bolts and tighten to 54-81 Nem 


(40-60 ft-Ib). 


Light trucks under 8500 Ibs. GVW have semi-floating 
axles which are equipped with straight roller bearings. 
The oil seal is outboard of the bearings. Full service 
procedures for these bearings and seals are provided 
in Section 05-02H, Axle—Integral Carrier—Dana and 
Section 05-02D, 05-02A, Axle-Integral 

Carrier —8.8 / 10.25 Inch Ring Gear. 


54-81 Nem 
(40-60 FT-LB) 


CARRIER 
HOUSING 
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ADJUSTMENTS (Continued) 


Rear Axle Companion Fiange Runout 
Check —F-Series 


1. 


Raise the vehicle on a hoist that supports the rear 
axles (twin-post hoist). 


Remove the driveshaft assembly (Section 05-01, 
Driveshaft). 


Check the companion flange for damage to the 
universal joint bearing locating lugs. If the lugs are 
shaved (worn) or damaged, replace the flange. 


PROPERLY SEATED 


OOC P. ХАҚҚА ЖАС Ж) 
QOOOOOOo06600^ е *. 45066 


СОР SHAVES LUG 


OOOQOQOOQOOQ0 


IMPROPERLY ЕДЕ: 
SEATED 


E1621-1A 


The companion flange runout is checked with a 
dial indicator such as D78P-420 1-B or equivalent, 
with 25.40mm (1.000 inch) minimum travel, and a 
cup-shaped dial indicator adapter 
TOOL-6565-AC. To fabricate the checking tool, 
modify a universal joint assembly by removing 
two bearing cups that are opposite each other, 
and cutting or grinding off one of the universal 
joint bearing flanges. 
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Flange 
Indicator Bearing Cup Cross-Shaft 
Reading Runout—Inch Runout—Inch 


05-00-28 


FLANGE BEARING CUP 
RUNOUT 
m 
а 
4 
4 22 | СОР SHAPED 
A ADAPTER TOOL- 
e NN 6565-AB 
fe о 
Q a 
DIAL INDICATOR X», > 
WITH MAGNETIC “yx | 
BASE-D78P-4201-B E7144-1C 


Install the cup-shaped adapter on the dial 
indicator stem. Install the dial indicator on the 
pinion retainer or pinion nose bumper bracket. 
Position the indicator to allow an indication at the 
ends of the universal joint bearing cups and the 
remaining exposed journal of the cross-shaft. 


Turn the companion flange so that the dial 
indicator cup-type adapter rests on the machined 
surface of the bearing cup. Rotate the companion 
flange side-to-side slightly to obtain a reading 
indicating that the bearing cup surface is 
perpendicular to the adapter. This will be the 
point at which the dial indicator cup is 
closest to the center of companion flange 
rotation. It is also the point at which the dial 
indicator hand will reverse direction as the 
companion flange is turning. 


Carefully retract the dial indicator stem and 
rotate the companion flange 180 degrees to 
position the machined surface of the opposite 
universal bearing under the dial indicator adapter 
tool. Again, slightly rotate the flange side-to-side 
to position the bearing perpendicular to the dial 
indicator adapter. Again, this is the point at which 
the indicator hand will reverse direction as the 
flange is rotated. Record the flange bearing cup 
runout reading obtained from the indicator. 


Driveshaft Universal 


CE1943-1B 
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ADJUSTMENTS (Continued) 


Rotate the companion flange 90 degrees and 8. With the indicator at zero, carefully retract the 
position the dial indicator adapter on the dial stem and rotate the flange 180 degrees. 
machined end of the exposed journal. Be sure Rotate the cross-shaft 180 degrees on the flange 
the end surface of the journal is bearing cups to position the exposed journal 
perpendicular to the adapter. This requires under the dial indicator adapter. Rock the 

that the cross-shaft be moved fore and aft on the cross-shaft fore and aft and the companion flange 
flange bearing cups. Note the point at which side-to-side to establish the point at which the 
the indicator hand reverses direction. indicator hand reverses direction. This will 


determine the driveshaft universal cross-shaft 


Rotate the flange assembly side-to-side until the runout. Record this reading. 


cross-shaft is perpendicular to the pinion shaft 


axis, and the indicator hand reverses direction. 9. Repeat steps 5 through 8 at least three times 
Zero the dial indicator and check the zero point and average the indicator readings obtained. 
again by slightly moving the cross-shaft fore and | | | 
aft; then, rotate the companion flange from 10. To determine the total (Combined) companion 
side-to-side. flange runout, use the combined runout guide. 
With an indicated 0.003-inch flange bearing cup 
CROSS-SHAFT RUNOUT CHECK runout and an indicated O.004-inch universal 
| cross-shaft runout, the combined companion 
GO flange runout will be 0.005-inch. 
П \ 
¿OS Wa PINION BEARING TORQUE 
ADAPTER —— SQ» A PRELOAD CHECK 
TOOL-6565-AB Y VN 
ra SN | “~q TORQUE WRENCH 
i (INCH POUND) 


DIAL INDICATOR 
WITH MAGNETIC 
BASE-D78P-4201-B 


E7145-1A 


E5895-1A 


11. If the reading obtained in step 10 exceeds 
specifications, re-position the companion flange 
180 degrees on the pinion shaft and repeat steps 
1 through 1 1. 


Companion Fiange Combined Runout Chart 


Driveshaft Universal Cross-Shaft Runout — inch 
уш [шешш кш [ome non Ты Т um Тик oee Тин Ти 
Сир Runout — —— —— ---- —— — — 
; f | 0.006 0.009 
0.0061 0.0091 
0.0062 : 0.0092 
0.0067 | 0.0094 
0.0072 ; 0.0097 
0.0078 ; 0.0102 
0.0085 0.0108 
0.0093 0.0114 
0.010 0.012 
0.108 0.0127 
0.0116 0.0134 


0.0124 0.0141 
0.0134 0.015 


| The total (combined) companion flange runout is located in the square where the columns containing the flange bearing cup runout and universal cross shaft runout readings intersect. 
CE3683-2A 
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ADJUSTMENTS (Continued) 


5. Rotate the circular flange with the dial indicator in 
place. If the runout exceeds specifications (refer 
to specific axle section for specifications), 
remove the flange and install it 180 degrees from 
original position. Follow the procedure in Section 
05-01 for companion flange installation. 


CAUTION: BEFORE removing the circular 
flange, check and record the pinion nut 


CAUTION: BEFORE removing the companion 
flange, check and record the pinion nut torque. 
Also, check and record the pinion bearing 
preload. Original readings must be repeated after 
the companion flange is repositioned. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload is 
required, a new collapsible pinion spacer and pinion 


nut must be installed. 
12. If the repeat readings still exceed specifications, 


re-position the flange an additional 90 degrees on 
the pinion shaft and check the runout (steps 4 
through 10). 


. If the runout is still excessive, replace the 


companion flange and check the runout. If 
necessary, rotate the new flange on the pinion 
shaft until an acceptable runout is obtained. 


If excessive runout is still evident after 
replacement of the companion flange, replace the 
ring gear and pinion and repeat the above checks 
until the runout is within specifications. 


. Install the driveshaft assembly as outlined. Make 


sure the universal joint bearing cups are 
properly positioned between the companion 
flange lugs. 


. Lower the vehicle. Road test the vehicle. If 


driveshaft vibrations are evident during the road 
test, remove the driveshaft from the companion 
flange and rotate it 180 degrees. Road test the 

vehicle again. 


Rear Axle Circular Flange Runout Check-8.8 
inch Ring Gear —E-Series and (F-150/Bronco 
in Later Production) 


1. 


Raise the vehicle on a hoist that supports the rear 
axle (twin post hoist). Refer to Lifting, Jacking, 
Towing and Spare Tire Stowage, Section 00-02 in 
this manual. 


Remove the driveshaft assembly. Refer to 
Section 05-01. 


Check the circular flange for damage. 


To check radial runout, set up dial indicator. 


V 
GZ Nx J] FLANGE PILOT 
@ 


“ча 


| CHECK LATERAL 
RUNOUT HERE 


E4151-C 


torque. Also, check and record the pinion 
bearing preload. Original readings must be 
repeated after the circular flange is 
repositioned. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload 
is required, a new collapsible pinion spacer and 
pinion nut must be installed. 


TORQUE WRENCH 
N-m (INCH POUND) 


E4961-1A 


If runout is still excessive, remove and install 
flange an additional 90 degrees and check 
runout. 


To check lateral (face) runout, set up the dial 
indicator. Repeat steps 5 and 6. 


If runout is still excessive, replace companion 
flange and check runout. If necessary, rotate the 
new flange on the pinion shaft until an acceptable 
runout is obtained. 


If excessive runout is still evident after 
replacement of the circular flange, it will be 
necessary to replace the ring and pinion gear, 
and repeat the above checks until runout is within 
specifications. 


Install the driveshaft assembly as described in 
Section 05-01. 
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CLEANING AND INSPECTION 


Inspection Before Carrier Disassembly RING GEAR (BACK FACE) RUNOUT 
VEHICLES WITHOUT REAR ANTI-LOCK BRAKES 


The differential case assembly and drive pinion should 
be inspected before they are removed from the carrier 
casting. These inspections can help find the cause of 
the concern and determine the correction needed. 


1. Wipethe lubricant from the internal working parts 
and visually inspect the parts for wear and/or 
damage. 


2. Rotate the gears to see if there is any roughness 
which would indicate worn or damaged bearings 
or gears. 


3. Check the ring gear teeth for signs of scoring, TOOL-4201.C 
abnormal wear or nicks / chips. 


4. Setupadialindicator, and check ring gear 
backlash and ring gear backface runout. 


NOTE: On F-Series, Econoline and Bronco 
vehicles equipped with Rear Antilock Brakes 


(RAB), mount Dial Indicator with Bracketry, RING GEAR BACKFACE RUNOUT 
TOOL-420 1-C, or equivalent on the carrier so the REAR ANTI-LOCK BRAKE VEHICLES 
tip of the dial indicator contacts the backface of DIAL INDICATOR 

the ring gear. There is a space provided between TOOL-4201-C 


the excitor ring and the ring gear for measuring 
ring gear backface runout. 


5. Proper gear set assembly must be checked using 
the Pinion Depth Gauge T79P-4020-A or 
equivalent which shows correct pinion shim 
required to assure acceptable running condition. 


CHECKING RING AND PINION GEAR BACKLASH 


МШІЛІТІНІ 
bee | 
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им 


-- - 
~ 
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DIAL INDICATOR 
TOOL-4201-C 


u r 


Inspection After Carrier Disassembly 


E4972-1C All Axles 


Thoroughly clean all parts. Synthetic seals must not be 
cleaned, soaked or washed in cleaning solvents. 
Always use clean solvent when cleaning bearings. Oil 
the bearings immediately after cleaning, to prevent 
rusting. Inspect the parts for wear or damage. If rust is 
present, remove with a wire brush mounted on a 


power drill or equivalent. Rinse clean with metal-prep 
solvent on sponge or rag to remove all particles. With 
a clean sponge, coat tube interior with Dupont 30 12-5 
Red Oxide Preparakote or equivalent. Allow to dry for 
a minimum of one hour. 
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CLEANING AND INSPECTION (Continued) 


When a scored gear set is replaced, the axle housing 
should be washed thoroughly. This can only be done 
effectively if the axle shafts and shaft seals are 
removed from the housing Inspect individual parts as 
outlined below. 


Gears 


Examine the pinion and ring gear teeth for scoring or 
excessive wear. Worn gears cannot be rebuilt to 
correct a noisy condition. Gear scoring is the result of 
excessive shock loading, vehicle loading, or the use of 
an incorrect lubricant all of which contribute to the loss 
of iubricating film between the two gears. Scored 
gears cannot be reused. Examine the teeth and thrust 
surfaces of the differential gears. Wear on the hub of 
the differential side gear can cause a chucking noise 
known as chuckle when the vehicle is driven at low 
speeds. Wear of splines, thrust surfaces, or thrust 
washers, can contribute to excessive driveline 
backlash. 


Sensor 


Inspect the Rear Antilock Brake System Sensor 
(RABS) pole piece for loose metal particles and clean 
if required. 


Excitor Ring 


Examine the Rear Antilock Brake System (RABS) 
excitor ring to see that it is firmly pressed on to the 
differential case and check it for damaged (dented, 
chipped or missing) teeth that could result in erratic 
RABS performance. If damage is found, remove and 
replace excitor ring. 


Bearing Cups and Cone and Roller Assemblies 


Check bearing cups for rings, scores, galling, or 
excessive wear. Pinion bearing cups must be solidly 
seated in the housing bores. Check for seating by 
attempting to insert a O.O4mm (0.00 15-inch) feeler 
gauge between these cups and the bottoms of their 
bores. 


When operated in the bearing cups, cone and roller 
assemblies must turn without roughness. Examine the 
large roller ends for wear. If the original blend radius 
has worn to a sharp edge, the bearing should be 
replaced. 


If inspection reveals either a worn bearing cup or a 
worn cone and roller assembly, both parts should be 
replaced to avoid damage. 


Pinion Flange 


Be sure that the surfaces of the pinion flange have not 
been damaged in removing the driveshaft or in 
removing the flange from the axle. The end of the 
pinion flange that contacts the front pinion bearing 
inner race or slinger washer, as well as the flat surface 
of the pinion nut counterbore, must be smooth. Polish 
these surfaces if necessary. Roughness aggravates 
backlash noises and causes wear of the flange and 
pinion nut, with a resultant loss in pinion bearing 
preload. 


Carrier Housing 


Make sure that the differential bearing bores are 
smooth (if applicable). Remove any nicks or burrs from 
the mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. 


NOTE: Care should be taken to prevent damage to the 
RABS excitor ring while handling and servicing the 
differential case. 


Limited-Slip Differential Parts 


Inspect the clutch plates for uneven or extreme wear. 
The dog eared clutch plates must be free from burrs, 
nicks or scratches which could cause excessive or 
erratic wear to the internally splined clutch plates. The 
internally splined clutch plates should be inspected for 
condition of the material, and wear. Replace the plates 
if their thickness is less than 1.5mm (0.058-inch) or if 
the material is scored or badly worn. Inspect the plate 
internal teeth for wear. Replace them, if excessive 
wear is evident. 


Plates should be replaced as a set only. Examine all 
thrust surfaces and hubs for wear. Abnormal wear on 
these surfaces can contribute to a noisy axle. 
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SPECIFICATIONS 


ENGINE ANGLE TO HORIZONTAL m BRONCO 
Wheelbase 


кае [тюшсе [Engine Ange 


FRONT DRIVESHAFT ANGLE TO HORIZONTAL — BRONCO 


О ме | мейе | фе | Transmission | Transfer Case | Curb Load Empty - 
hi еліге 


REAR DRIVESHAFT ANGLE TO HORIZONTAL — BRONCO 


Spring Rating 


| Finch 
104 AOD | 
) 


Empty Rear 
Ride Height 
Axle to 
Frame 1) 
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(7) Measure the emply rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown in the illustration. 


( ERN EMPTY REAR AXLE HEIGHT DIMENSION 


REAR AXLE TUBE 


REAR AXLE PINION ANGLE TO HORIZONTAL — BRONCO 


| | Model | Spring Capacity at Pad Spring Part No. 5560 
ы 


Curb Load Empty 


FRONT AXLE PINION ANGLE TO HORIZONTAL — BRONCO 


dh CE3675-2G 


COUPLING SHAFT ANGLES TO HORIZONTAL AT CURB LOAD EMPTY — E-150, E-250, E-350 


Wheelbase 
Axle Ratio Transmission 


4.9L 3.50 M40D 
5-3/4° 
x | 
| 
š 5-3/4° 
Е | —8———]| > | s= | 


AOD 
| 3.54/4.10 " 
SPA 3.54/4.10 
| 3.07/3.5/4.10 | 


4470 176 = 3.54/4.10 
ай | — ini 


CE5836-C 


05-00-34 Driveline — General Service 05-00-34 


SPECIFICATIONS (Continued) 


REAR AXLE PINION ANGLES TO HORIZONTAL — E-150, E-250, E-350 


Da PLU T x [uu 
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SPECIFICATIONS (Continued) 


DRIVESHAFT ANGLES TO HORIZONTAL AT CURB LOAD EMPTY — E150, E250, E350 


Empty Rear 

рингте рең Бел 

тһ | mm | 

E150 | wo | е [so | 19 | 
_ м [| ew | 56o | 12 | 

ul | 6 | ew | ez | m 

| wo | r | 5⁄4 | ú 

E-150 3.55 | 15 | азе | so | 120 | 
м | se | 56 | 142 | 

WE NEN NERONE NOE 

| ws | sse | sz | 146 | 

E-150 m MEC AUS GNOME 
_ 140 O | 560 | 12. 

в | Se [em [un 

ШЕГЕН ° [sew 

| 1 | ғ | 5% | 19 | 

| м | 4wa | 560 | 142 | 

2465 | 90 | 52 | m 

1750 | 43e] | 574 | 146 | 

5.0L 3.55 x 1 | 31⁄2 | 50 [| 19 | 

| м [| 33e | seo | 142 | 

| A | aw j 62 | ат | 

| 1750 | e | 54 | 14] 

4.9L | 130 | 212@ | 5o | 12 | 

| 1450 | 2362 | seo | M2 | 

| | | 1 | 370 

| | wo | зіФ | 574 | 146 | 

3505 138 4.9L 3.54 AOD | 335 | е | 752 | m | 

| d ai 8 | ao | өш [ez | ze | 

| | 295 | sum [7 | 19 | 

| 25 | € | зв | 26 | 

zo [| ве [| | | 

4.9L 3.73 | d | ea |732 | 9 | 

| Е aw | 6/22 | 82 | 209 | 

x | | 295 | 5160 | 720 | 183 | 

| 25 | еф | 842 | 2% | 

| 20 [| ewe | | | 

All | ж | € [әм | 22 | 

_ 2950 | 7142 | 812 | 26 | 

| з | 612 | 750 | 190 | 

| Eso | өз | в | ^ | л | œ | so | ewa | 75 | 1% | 
Ею | «o | ve |] m | ^" | ce | xo | 4122 | 750 | 1% | 


(Measure the empty rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown in the illustration below. 


(2 Two-piece drivelines. 
REAR AXLE TUBE ( E Wd REAR AXLE HEIGHT DIMENSION 
—— CE6461-B 
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SPECIFICATIONS (Continued) 


ice 


05-00-36 


ENGINE ANGLE TO HORIZONTAL 
E-150 — E-250 — Е-350_ 


о 


REAR DRIVESHAFT ANGLES TO HORIZONTAL — F-150, F-250, F-350 (4x4) AND BRONC 


Spring Rating at 


Transmission Pad (Lbs.) 


Engine Rear Axle 
Wheelbase 


3.08/3.55 C6/M4 


Е-150 (4x4) 2967 | 7 | 5% | 


> 
O 


o о 


0 
AOD4 
C6/M4 


— 
DE 
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= 
О | ‹ 
со 
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һә 
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N 
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133 4.9L 3.08/3.55 
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a) Measure the empty rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown in the illustration. 


REAR AXLE TUBE. | 


ЕМРТҮ REAR AXLE HEIGHT DIMENSION 


` 
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SPECIFICATIONS (Continued) 


REAR AXLE PINION ANGLES TO HORIZONTAL — F-150, 250, 350 4x4, BRONCO 
pring Capacity at Pad 


F-250 HD (4x4) 3378 í 133 


393 


F-250 HD (4x4) 


7 


| ich | bs 


1 


133 


| 155 


F-350 (4x4) DRW 347 


8 
5 


| 


1654 
1700 


(ка | PartNo 6560 
Ою | — Em [amas || звони 
[7 | Ema [acess] s  [sswn| sve — 
[700 | — ETAKA [oos | s [3%ап | sue — 
Lm | етая fossano] o 
[me | Ет [aseo] 9 — 
Оз | за |3ө60| 6 | 
Осе | esaa | аю | em 


50 
50 
50 
71 
748 


Ride Height 
Axle to Frame (1) 


9-1/2° 8.54 


Spring Rating 
at Pad (Lbs) 


= 18 
NENNEN 


1/2? 8.58 


co | оо со 
& | & š 


NN 


DRIVESHAFT ANGLE TO HORIZONTAL — F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS (CURB LOAD EMPTY) — WITH <<. *t 4zRCIAL BODY 


INSTALLED 
Wheelbase Axle to Frame 
Spring Rating m 
Restrictions | тт | inch | Driveline at Pad (ibs.) mm | inch 
Without Auxiliary Spring} 4013 | 158 | r Two Piece 210 | 825 
With Auxiliary Spring | — 4013 | 18 — | Two Piece 254 9.98 
СЕ8245-2А 


BODY INSTALLED 


Spring Rating 
at Pad (Ibs.) 


Empty Rear Ride Height 
Transmission Axle to Frame 
Е400 


171 
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SPECIFICATIONS (Continued) 


COUPLING SHAFT ANGLE TO HORIZONTAL — F-150, F-250, F-350 CHASSIS CAB (4x2) 


Transmission 


139 
155 
133 
155 
133 
137 


161 
F-Super Duty 137 
F-Super Duty 161 


CE5830-D 


COUPLING SHAFT ANGLE TO HORIZONTAL — F-SUPER DUTY ee TO HORIZONTAL =F SUFER DUTY 


COMMERCIAL STRIPPED CHASSIS 


*Front Coupling Shaft. — 3° for Rear Coupling Shaft — 208 inch 
Wheelbase only (also called intermediate Shaft). 


DRIVESHAFT ANGLE TO HORIZONTAL — F-150, F-250, F-350 (4x2) (CURB LOAD EMPTY) 


Spring Rating = падт 
at Pad (Lbs) Transmission 


7-1/4° 7-1/4° 


-1/2° 
-1/2° 


5-1/2° 


o 
о 


-1/2? 


т 
Ñ 


7-3/4° 


GOoMeasure the empty rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown іп the illustration. 
( EMPTY REAR AXLE HEIGHT DIMENSION 
REAR AXLE TUBE i 
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FRONT DRIVESHAFT ANGLES TO HORIZONTAL 
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F-150, F-250 LD, BRONCO (4x4) DANA 44 IFS AND 44 IFSHD AXLE 


104 


05-00-39 


|  Wheelbass — | 


i 7.3L/7.5L LL 


CE6458-B 


Curb Load Empty 
Ratio Angle 
3.08/3.55 
3.08/3.55 
3.08/3.55 
3.08/3.55 
3.08/3.55 


7-1/4" 
7-1/4° 
7-1/4% 
7-1/4% 
7-1/0% 
6-1/4° 
6-1/4° 
6-1/4° 
6-1/4° 
6-1/4° 
4-1/2° 
4-1/2° 


ч 


CE6459-D 


Bg 
1 
p 
3 


| Rao | Ange | 
[OA s 
А | 542 | 
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SPECIFICATIONS (Continued) 


REAR AXLE PINION ANGLE TO HORIZONTAL — F-SUPER DUTY MOTOR HOME CHASSIS 


DRIVELINE ANGLES 


ENGINE ANGLES TO HORIZONTAL 
Engine F-150 — F-250 — F-350 (4x2) (4x4), and Bronco Couplingshaft, Driveshaft & Rear Axle Pinion Angles 


[Engine | Tem _ 


FRONT AXLE РЇМЮН ANGLES TO HORIZONTAL 
F-150 — F-250 — F-350, BRONCO (4x4) 


FRONT DRIVESHAFT ANGLES TO HORIZONTAL DANA 50 IFS FRONT DRIVE AXLE — F-250 H D (4x4) 


NEN m cm MEE 
EN | i KEEN Transmission Епру 
3378 
F-250 Н D (4х4) 5937 Al 
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SPECIFICATIONS (Continued) 


DRIVESHAFT — TORQUE LIMITS 


Bolt Yoke to Coupling Shaft 
Nut — U-Joints — U-Bolt 


NOTES: 
@Dana Axle 
@F-250 H.D. and Ғ-350 with МНО Transmission and F-Super Duty. CE7160-2B 


FRONT AND REAR AXLE LUBRICANT CAPACITIES 


Axle Model Vehicle 


F-1 | 55 | 
Ford Axle — 8.8 Inch Ring Gear@ 29:810109 

ЖГ: ЖИЕ т ЕЕ 
Ford Axle 10.25 Inch Ring Gear | Ғ-250:350 por. rc Dual maar теа 


[Dana Ро Fo © — — |Fiso Ga Boxo — | 36 
[Dana 44 1FS-HO— Front) — reto _ — — | 36 
[Dmasois—romp ово оно —  — — [| 38 
250 (4x6 E NE 
ИШГЕ 
КС 


Approximate Capacity 


Dana 6010 — Rear @ emo-sosw — j] 
Dana 70 — Rear 2) E-350 Dual Rear Wheel 


F-Super Duty Chassis Cab, Commercial Stripped 
Chassis and Motor Home Chassis 


Dana 80 — Rear 


@Add 2 U.S. ounces of Additive Friction Modifier, CBAZ-19B546-A (EST-M2C118-A) or equivalent to Dana Front Drive Axle with limited slip differential. 

@ Add 8 U.S. ounces of Additive Friction Modifier, CBAZ-19B546-A (EST-M2C118-A) or equivalent to Dana rear axles with limited slip differentials. 

(Add 4 U.S. ounces of Additive Friction Modifier, C8AZ-198546-A (EST-M2C118-A) or equivalent to Ford 8.8 inch limited slip rear axles. 

(47.5 pints is the factory fill. In vehicle fill is 6.5 pints. Ford 10.25 inch Axles with Limited Slip differentials. 

(S)Add 8 oz. of Additive Friction Modifier, CBAZ-19B546-A(EST-M2C118-A) or equivalent to Ford 10.25 inch ring gear Limited-Slip Axles. 

NOTE: Replace axle lube at 100,000 mile intervals. Refer to maintenance schedules. CE5089-J 


SPECIAL SERVICE TOOLS 


RING GEAR TORQUE SPECIFICATIONS 


Torque Limits 
Model 


SPECIAL SERVICE TOOLS 


TII 
[mms | 263 | 20%” 


*Grade 9 screws. Identified by 7 radial lines on head. Grade 8 screws are 
no longer recommended for service. CE4770-H 


TOOL-4201-C Dial Indicator 
TOOL-6565-AB Cup Shaped Adapter 
D78P-4201-B Dial Indicator 


CE4887-1E 
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SPECIAL SERVICE TOOLS (Continued) 


SPECIAL SERVICE TOOLS 


Tool Number Description 
T571-4851-B Companion Flange Holding Tool 


T78P-4851-A Companion Flange Holding Tool 
T79P-4020-A Pinion Depth Gauge 


05-01-1 Driveshaft 05-01-1 
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SECTION 05-01 Driveshaft 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS DISASSEMBLY AND ASSEMBLY (Cont'd.) 
Adjustable Driveline Support Plate ......................... 05-01-7 Slip Between Center Driveshaft ........................... 05-01-17 
Driveshaft Alignment............................................. 05-01-6 REMOVAL AND INSTALLATION 
Driveshaft Runout and Balance .............................. 05-01-6 Driveshaft (2 or 3 Piece)....................................... 05-01-10 
DESCRIPTION AND OPERATION Driveshaft (One Piece Models) ............................... 05-0 1-9 
Double Cardan-Type U-Joint Drivesharft.................. 05-01-5 Driveshaft — Double 
Front Axle Driveshatt............................................. 05-01-5 Cardan-Type-U-Joint........................................ 05-01-12 
Single Cardan Type U-Joint Driveshaft ................... 05-01-2 Driveshaft/Coupling Shatt (2 Piece)....................... 05-01-8 
Universal Jointsg..................................................... 05-01-3 Front Driveshaft .................................................. 05-01-13 
DIAGNOSIS AND ТЕ6ТІМС......................................... 05-01-6 SPECIAL SERVICE TOOLS....................................... 05-01-19 
DISASSEMBLY AND ASSEMBLY SPECIFICATIONS..................................................... 05-01-19 
Double Cardan Type U-Joints............................... 05-01-14 A VEHICLE APPLICATION ............................................. 05-01-1 
Single Cardan — Type U-Joint .............................. 05-01-13 
VEHICLE APPLICATION 


E-150—E-350, F-150— F-350 (4x2, 4x4), F-Super Duty 
Chassis Cab, Commercial Stripped Chassis, Motor Home 
Chassis and Bronco Vehicles 


DESCRIPTION AND OPERATION 


The driveshaft is a tubular shaft which is used to 
transfer torque from the engine, through the 
transmission output shaft, to the differential in the axle, 
which is turn transmits torque to the wheels. 
Driveshafts differ in length, diameter, and type of slip 
and axle attachment, to accomodate various 
wheelbase and powertrain combinations. 


05-01-2 


DESCRIPTION AND OPERATION (Continued) 


Single Cardan Type U-Joint Driveshaft 


The driveshaft or coupling shaft used on 
E-150—E-350, Е-150--Ғ-350, F-Super Duty Chassis 
Cab, Commercial Stripped Chassis, Motor Home 
Chassis and Bronco Vehicles, is composed of the 
universal joints ( U-joints), connecting shafts, attaching 
flanges, and slip yokes. The number of shafts and 
U-joints used depends on the vehicle application. 


ONE PIECE DRIVESHAFT 
NUT SLIP YOKE DESIGN 


382836-S 100 


SNAP RING 
BEARING 


SEAL BEARING 


SPIDER 


UNIVERSAL JOINT 
KIT-4635 


SPIDER 
` COMPANION 


FLANGE U-BOLT 
РАДЫ, 386867-5 


NUT 
375646-S2 | & 
» DRIVE SHAFT ) 
4602 


moa < т. 


4841 ЕНОМТ OF VEHICLE 


SLIP YOKE ASSEMBLY 
COUNTERBORE/PILOT 


PARTIAL OR 
NON-COUNTERBORE 


A335 DAMPER 


SLIP YOKE WITH 
COUNTERBORE/PILOT 


Pd 
Ne 


DAMPER 


LOW INERTIA SLIP YOKE HIGH INERTIA 
WITH DAMPER E2096-G 


Driveshaft 


Some vehicles use a one piece slip-yoke type 
driveshaft. A universal joint and splined slip yoke are 
located at the transmission end of the shaft, where 
they are held in alignment by a bushing in the 
transmission rear extension. The splined slip yoke and 
transmission output shaft permits fore and aft 
movement of the driveshaft as the rear axle moves up 
and down. This provides smooth performance during 
vehicle operation. An oil seal at the transmission 
prevents leakage and protects the slip yoke from dust, 
dirt and other harmful material. A second universal 
joint mates with the companion flange at the rear axle. 
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05-01-3 Driveshaft 05-01-3 


DESCRIPTION AND OPERATION (Continued) 


BOLT | 
N800594-S100 E-150 ECONOLINE UNIVERSAL JOINT 


KIT-4635 
SEAL 


SPIDER 


CIRCULAR 
COMPANION 
FLANGE 


dd DRIVESHAFT 
AXLE FLANGE i d 
ee DRIVESHAFT 


4A378 ASSEMBLY 
4602 


E7121-C 


Others use a coupling shaft in conjunction with a Universal Joints 
driveshaft. Care must be taken to align the shafts as 
shown in the illustrations. The two-piece driveline 
system incorporates a ‘‘necked down” coupling shaft 
stub with a ‘‘blindspline’’ feature which assures 
positive phasing action. The ‘‘blindspline’’ feature is 
not used on the F-Super Duty Commercial and 


The universal joints are of a lube-for-life design. Two 
types of universal joints are used on Ford light trucks: 
Dana design and Ford design. The designs are similar 
except the Ford design universal joints are equipped 
with a nylon thrust washer at the base of the bearing 
cup. This thrust washer controls end play, positions 
the needle bearings and improves grease movement in 
the bearing chamber. Parts are not interchangeable 
between Dana and Ford design universal joints. 
BEARING 


CUP NOTE: Other type universal joints should not be used 
LUBRICATION in place of the Ford design. Driveshaft imbalance and 
GROOVES ; vibration will result. 


CON RING CAUTION: Universal joint components from 
NEEDLE different manufacturers or new and used 
universal joints are never to be mixed. Universal 
THRUST WASHER joint kits are to be installed as complete 
(FORD DESIGN ONLY) assemblies only. 


Motorhome Stripped Chassis. 


BEARING ASSEMBLY — 
UNIVERSAL JOINT 


E8739-A 
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DESCRIPTION AND OPERATION (Continued) 


Driveshaft Assembly 


COUPLING SHAFT SUPPORT 
BRACKET CENTER BEARING ASSY. 


INSTALL | 
DOWN -TURNED LIP 
OF RUBBER INSULATOR ге уок арры 
FACING COUPLING SHAFT TWO-PIECE DRIVELINE SYSTEM 


DUST SLINGER GREASE SEAL DRIVE SHAFT SLIP YOKE 


BEARING RETAINER RING 
RUBBER INSULATOR 


COUPLING SHAFT CENTER BEARING ASSY. 
SUPPORT BRACKET 

COUPLING SHAFT/CENTER BEARING ASSEMBLY “Q RUBBER INSULATOR 

| DUST SLINGER 


SUPPORT BRACKET 


Ë + "a f V m 
SPLINED STUB ) Ү BEARING ASSY. 


SHAFT END BEARING SHIELD 
(RETAINER) 


DUST SLINGER RUBBER INSULATOR 
BEARING SHIELD 


"NECKED DOWN" 


BLIND SPLINE 2222 BEARING 
COMPONENTS 


"Ге i 12.70mm (% INCH) 
SUPPORT ` FLANGE TOWARD 
STUB SHAFT 
BRACKET ENO 


CENTER SUPPORT COMPONENTS 


COUPLING SHAFT ASSEMBLY 


BLIND SPLINE 


SLIP YOKE ASSY. 


VIEW Z 


GREASE SEAL WITH GREASE FITTING 


DRIVESHAFT ASSEMBLY PRHIVE SHAFT ASSY. E3671-2D 


05-01-5 


DESCRIPTION AND OPERATION (Continued) 


All two- and three-piece driveshaft vehicles are 
equipped with center support bearings that are 
prelubricated and sealed for the bearing life. 


All standard production U-joints are of the lubed for life 
needle-bearing type. U-joints equipped with grease 
fittings should be lubricated at the specified intervals. 
Driveshaft to coupling shaft slip yokes, however, 
require periodic lubrication. The U-joint bearings are 
retained on the U-joints spiders by snap rings and 
U-bolts or straps on some applications. 


Driveshafts and coupling sháfts are balanced; 
therefore, if the vehicle is being undercoated, the 
shafts and all open spline areas must be covered to 
E undercoating material from getting on the 
shafts. 


BEARING 
STRAP 
TYPE 


SNAP RING DRIVESHAFT TO REAR AXLE 
TYPE 
ASSEMBLED VIEW 
BEARING 
CUP 


1310/1330/1350 UNIVERSAL JOINTS 


Double Cardan-Type U-Joint Driveshaft 


The driveshaft assembly, applicable to Bronco rear 
driveshaft and F-350 (4x4) front driveshaft vehicles, is 
of the double Cardan type which incorporates two 
U-joints, a centering socket yoke, and a center yoke at 
the transfer case end of each shaft. A single U-joint is 
used at the axle end of the shafts. All U-joints are 
“Ішбе for life,” and do not require scheduled 
maintenance. 


NOTE: Double Cardan center yokes require 
lubrication. 


All driveshafts are balanced. Therefore, if the vehicle 
is to be undercoated, cover the driveshaft to prevent 
undercoating material from getting on the shaft. 


Driveshaft 


DOUBLE CARDAN ASSEMBLY 


U-JOINT ASSEMBLY 


U-JOINT 


COMPANION 


FLAN 
PANIS E2258-1F 


SLEEVE NO. 310048 


STEM NO. 
LUBRICANT ADAPTER 0. 324126 


ALEMITE NO. 6783 ADAPTER DETAILS 


FLUSH LUBE FITTING 
CENTERING DEVICE 


DOUBLE CARDAN JOINT Е2707-1Е 


Front Axle Driveshaft 


The front axle driveshaft, used on F-150—F-350 
(4x4) and Bronco vehicles, connects the power flow 
from the transfer case to the front drive axle. It 
incorporates two single cardan universal joint (U-joint) 
assemblies, (one double cardan on F-350), a 
driveshaft with a splined stub shaft end, and a boot 
with two clamps (one large and one small). 


NOTE: Whenever the vehicle is raised on a hoist, 
inspect the rubber boot for rips or tears. Replace if 
required. 


All front driveshaft assemblies are balanced. If the 
vehicle is to be undercoated, cover the driveshaft and 
U-joints to prevent application of any undercoating 
material. 
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DESCRIPTION AND OPERATION (Continued) 


Front Driveshaft —F-150 —F-250 (4x4) апа 
Bronco (dx4) 


REAR SLIP 


YOKE ASSEMBLY 
FRONT YOKE BOOT TO TRANSFER 
(TO FRONT DRIVESHAFT EE 


DRIVE AXLE) Е5580-Ғ 


Front Driveshaft —F-350 (4x4) 


DIMENSION "А! 


DIMENSION A = 970mm (38.19 INCHES) — E4OD TRANSMISSION 
DIMENSION A = 819mm (32.25 INCHES) — C6 TRANSMISSION 
DIMENSION A = 832mm (32.75 INCHES) — M5HD (ZF) ON 7.5L/7.3L 
DIMENSION A = 905.8mm (35.66 INCHES) — M5HD (ZF) ON 5.8L 


FRONT SLIP YOKE 
BOOT ASSEMBLY (TO 


REAR DOUBLE CARDAN 
ASSEMBLY (TO DRIVESHAFT FRONT DRIVE AXLE) 


TRANSFER CASE) 


E7122-2C 


DIAGNOSIS AND TESTING 


Refer to Section O5-OO, Driveshaft General Service 
and Section 00-04, Noise, Vibration and Harshness 


Driveshaft Alignment 


Before adjusting components for correct driveshaft 
alignment, be sure to check the following: 


1. Alignment of drivelines must be accomplished 
with the empty vehicle sitting on a hard level 


ADJUSTMENTS surface. 


All angle measurements must be made on a 
surface or the component which is either parallel 
to or perpendicular to the center line of the 


Diagnosis for driveshaft diagnostic and testing 
procedures. 


For adjustment procedures, refer to Section 05-00, 
Driveline General Service. 


component being measured. 


Angle measurements must be made with either a 
spirit level or an inclinometer. Angle values given 
in Section 05-00, Driveline General Service, are 
nominal values with a tolerance of + 1/4 degree. 


Driveshaft Runout and Balance 


Refer to Section O5-OO, Driveline General Service. 
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Driveshaft 
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ADJUSTMENTS (Continued) 


Adjustable Driveline Support Plate 
F-Super Duty Commercial Stripped Chassis 


An adjustable driveline support plate is used. Although 
it can be mounted in any one of several positions, only 
one position is correct for a specific application. The 
correct position can be determined from the following 
illustration. 


ADJUSTABLE DRIVELINE SUPPORT 
PLATE POSITION 


WITH MAIN AND AUXILIARY SPRINGS 


ALIGN WITH 
HOLES 2 AND 4 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 1 AND 3 


NUMBERS ARE 
STAMPED INTO 
PART 


SUPPORT PLATE 
E9TD-4831-AA 


USE #1 HOLES TO 
MOUNT TO CROSSMEMBER 


«Ер FRONT OF VEHICLE 


FRAME 
SIDE 
RAIL 


F-Super Duty Motorhome Stripped Chassis 


An adjustable driveline support plate is used. Although 
it can be mounted in any one of several positions, only 
one position is correct for a specific application. The 
correct position can be determined from the following 


illustration. 


WITH MAIN SPRING ONLY 


ALIGN WITH HOLES 
1 AND 3 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 2 AND 4 


NUMBERS ARE STAMPED 
INTO PART 


USE #3 HOLES TO 
MOUNT TO CROSSMEMBER 


SUPPORT 
PLATE 
4831 


SUPPORT PLATE 
E9TD-4831-BA 
OR EOHT-4831-CA 


LEG OF SUPPORT PLATE 
MUST ALWAYS FACE 
FRONT OF VEHICLE 
AS SHOWN 


74.4mm (2.93 IN) 
WITH MAIN SPRING ONLY 
48.5mm (1.91 IN) 
WITH MAIN AND AUXILIARY SPRINGS 
USING THE COUPLING SHAFT SUPPORT PLATE-4831 
SHOWN ABOVE WITH THE ATTACHING PARTS INSTALLED 
IN THE SPECIFIED HOLES, THE BOTTOM OF THE SUPPORT 
PLATE TO THE BOTTOM OF THE FRAME MEASURES 


E8093-2A 
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ADJUSTMENTS (Continued) 


Driveshaft 
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ADJUSTABLE DRIVELINE SUPPORT 
PLATE POSITION 


FORWARD SUPPORT 208" WB 


ALIGN WITH 
HOLES 2 AND 4 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 1 AND 3 


= А: 
NUMBERS ARE 
STAMPED INTO 
PART 
USE #3 HOLES TO 
MOUNT TO CROSSMEMBER 


SUPPORT PLATE 
Е9Т0-4831-ВА 
OR ЕОНТ-4831-СА 


ФШЕЕ FRONT OF VEHICLE 


CROSSMEMBER 


HOLES 2 AND 4 


SUPPORT PLATE 


REARWARD SUPPORT 208" WB 


ALIGN WITH 
HOLES 1 AND 3 


FRAME 


ALIGN WITH 


NUMBERS ARE STAMPED 


ESTD-4831-AA INTO PART 


USE #4 HOLES TO 
MOUNT TO CROSSMEMBER 


SUPPORT 
PLATE 


LEG OF SUPPORT PLATE 
MUST ALWAYS FACE 
FRONT OF VEHICLE 


AS SHOWN 
FRAME 
e USING THE COUPLING SHAFT SUPPORT PLATE-4831 


SINGLE SUPPORT 178" WB 


ALIGN WITH 
HOLES 2 AND 4 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 1 AND 3 
NUMBERS ARE 
STAMPED INTO 


SUPPORT PLATE PART 


E9TD-4831-AA 


USE #2 HOLES TO 
MOUNT TO CROSSMEMBER 


REMOVAL AND INSTALLATION 


Driveshaft / Coupling Shaft (2 Piece) 


Except F-Super Duty, Commercial Stripped 
Chassis and Motorhome Chassis 


To maintain driveline balance, mark the relationship of 


the rear driveshaft yoke and the rear axle companion 
flange before disassembly. 


SHOWN WITH THE ATTACHING PARTS INSTALLED 
IN THE SPECIFIED HOLES, THE BOTTOM OF THE SUPPORT 
PLATE TO THE BOTTOM OF THE FRAME MEASURES 


74.4mm (2.93 IN) 
208" WB FORWARD SUPPORT 


__ 10.4mm (0.41 IN) 
208" WB REARWARD SUPPORT 


35.6mm (1.40 IN) 
178” WB SINGLE SUPPORT 


E8742-A 


Removal 


1. Disconnect the driveshaft from the rear axle 
companion flange and disconnect the driveshaft 
slip yoke from the coupling shaft yoke. Wrap tape 
around the loose bearing caps to prevent the 


bearings from falling off the universal joint 
spiders. 
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Driveshaft 


05-01-9 


REMOVAL AND INSTALLATION (Continued) 


2: 


Remove the two center bearing support (coupling 
shaft) to the frame crossmember attaching bolts. 
Remove the coupling shaft assembly. Wrap tape 
around the loose bearing caps. Install the 
appropriate tool in the transmission housing to 
prevent leaking. 


Clean the male splines of the coupling shaft and 
driveshaft with a wire brush and a suitable 
solvent. Remove all hardened grease deposits, 
dirt or rust. Do not remove the blue plastic 
coating from male splines. Inspect for worn or 
galled splines. Remove any nicks, gouges or 
burrs from the driveshaft using a file or emery 
cloth. 


Using a suitable cleaning fluid, clean all dirt from 
the slip yoke internal splines and the slip yoke 
assembly. Carefully inspect the slip yoke splines 
for wear or evidence of twisting. Check the 
operation of the slip yoke. 


Wash all parts except the sealed center bearing 
and rubber insulator in suitable cleaning fluid. Do 
not immerse the sealed bearing in the cleaning 
fluid. Wipe the bearing and rubber insulator clean 
with a cloth dampened in cleaning fluid. 


NOTE: Inspect the slip yoke seal, replace if 
necessary. 


Check the center support bearing for wear or 
rough action by rotating the inner race while 
holding the outer race. If any wear or roughness 
is evident, replace the bearing. 


Examine the rubber insulator for evidence of 
hardening, cracking, or deterioration. Replace if 
damaged in any way. 


Installation 


1. 


Using a brush, coat all surfaces of the coupling 
shaft front slip yoke splines with Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. Remove the tool preventing leakage 
from the transmission housing (slip yoke 
applications only). Install the front yoke of the 
coupling shaft assembly on the transmission 
output shaft. Do not allow the slip yoke assembly 
to bottom on the output shaft with excessive 
force. 


Secure the center bearing support bracket to the 
frame crossmember with the center support 
attaching bolts and spacers (if any were 
removed). Tighten the bolts to specifications. 


Apply a coating of Long-Life Lubricant 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent 
to entire splined stub shaft end of the coupling 
shaft assembly prior to the assembling of the 
driveshaft and the slip yoke. 


Using a clean long handle (stencil type) brush 
apply Long-Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent, spread evenly on 
all the female splines of the slip yoke. 


Assemble the driveshaft slip yoke to the coupling 
shaft. 


NOTE: When installing a new service driveshaft 
assembly, align the yellow paint mark at the rear 
of the driveshaft tube (factory made) with the 
yellow paint mark on the outside diameter of the 
axle companion flange (factory made). If paint 
marks are not visible and a vibration exists after 
installation, refer to Section 00-04, Noise, 
Vibration and Harshness Diagnosis. 


Connect the rear U-joint of the driveshaft to the 
rear axle companion flange and tighten the U-bolt 
nuts or strap bolts to specification. 


Using a hand type grease gun, lubricate the 
driveshaft slip yoke through the zerk fitting with 
Long-Life Lubricant C1AZ-19590-BAÀ . 
(ESA-M1C75-B) or equivalent. 


NOTE: To assure complete lubrication of the slip 
yoke splines, temporarily plug the vent hole in the 
“меісһ” type plug located at the yoke-end of the 
slip yoke while applying grease through the zerk 
fitting. 


Driveshaft (One Piece Models) 
Removal 


1. 


To maintain driveline balance, if the yellow 
alignment marks are not visible, mark the 
relationship of the rear drive shaft yoke and the 
drive pinion flange of the axle in line with the drive 
shaft so that they may be re-installed in their 
original positions. 


Circular axle companion flange: 


Remove the bolts retaining the axle flange yoke 
to the companion flange and disconnect the 
driveshaft from the axle. Lower the driveshaft 
and slide the driveshaft rearward off the 
transmission output shaft. Install an appropriate 
plug in the transmission extension housing to 
prevent fluid loss. 


Half round axle companion flange: 


Remove the nuts retaining the U-bolts to the axle 
companion flange. Remove the U-bolts and 
disconnect the U-joint from the axle companion 
flange being careful not to drop the U-joint bearing 
cups. Wrap tape around the U-joint to retain the 
bearing cups. Slide the driveshaft rearward off 
the transmission output shaft. Install an 
appropriate plug in the transmission extension 
housing to prevent fluid loss. 


NOTE: On 4 wheel drive models equipped with a 
slip between center driveshafts, disconnect the 
driveshaft at the transfer case during removal. 
Refer to Section 07-ОЗЕ, Transfer Case Borg 
Warner 13-45, for further information. 


05-01-10 
REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Ifthe lugs on the half-round axle companion flange 
are shaved or distorted so that the bearings 
slide, replace the flange. 


PROPERLY SEATED oui gph lat 


осуу) 
ө 


IMPROPERLY 
SEATED 


Е1621-1А 


2. Lubricate the yoke spline with Long-Life Lubricant 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 
Remove the tool from the extension housing. 
Install the yoke on the transmission output shaft. 
Do not allow the yoke assembly to bottom on the 
output shaft with excessive force. 


Install the driveshaft so that the index marks or 
the yellow mark (if visible) on the yoke (light side) 
is in line with the yellow mark on the companion 
flange. This prevents vibration which occurs 
when the balance of the shaft апа runout of the 
axle pinion flange become additive instead of 
neutralizing. If a vibration exists, the driveshaft 
should be disconnected from the axle, rotated 
180 degrees and re-installed. 


NOTE: When installing a new driveshaft 
assembly, align the factory made yellow paint 
mark at the rear of the driveshaft tube with the 
factory made yellow paint mark on the outside 
diameter of the axle companion flange. If paint 
marks are not visible and vibration exists after 
installation, refer to Driveshaft Indexing, Section 
15-60. 


Driveshaft 


05-01-10 


On half-round axle companion flange applications, 
install the U-bolts and nuts that attach the U-joint 
to the companion flange.Tighten the U-bolt nuts to 
11-20 N-m (8-15 ft-Ibs). On circular axle 
companion flange applications, install the bolts 
retaining the axle flange yoke to the circular 
companion flange. Tighten to 95-129 N-m (70-95 
ft-lbs). 


NOTE: On 4 wheel drive models equipped with a 
slip between center driveshafts, refer to section 
О7-ОЗЕ, Transfer Case Borg Warner 13-45, for 
further information. 


Driveshaft (2 or 3 Piece) 


F-Super Duty Commercial Stripped Chassis and 
Motorhome Chassis Vehicles 


Removal 


1. Disconnect the driveshaft from the yoke at the 
rear axle. 


Slide the driveshaft off the coupling shaft spines. 


Working from the center support nearest to the 
rear of the vehicle, remove the two attaching 
bolts and support the bearing. 


Remove the forward joint from its mating yoke. 


Repeat steps 3 and 4 until last shaft has been 
removed. 


Thoroughly clean old grease and dirt from the 
driveshaft splines and then check the splines for 
wear, warpage and cracks. If the shaft is worn, 
warped, or cracked, replace it. 


Using a suitable cleaning fluid, clean all dirt from 
the slip yoke, slip yoke splines, and shaft splines. 


Do not clean the plastic coating on the male 
splines with a wire brush. Do not remove the 
plastic coating from the male splines. 


Carefully inspect the slip yoke splines for wear or 
evidence of twisting. Check the clearance 
between the slip yoke splines and the shaft 
splines. 


Wash all parts except the sealed ball bearing and 
rubber cushion in suitable cleaning fluid. Do not 
immerse the sealed bearing in cleaning fluid. 
Wipe the bearing and cushion clean with a cloth 
dampened with cleaning fluid. 


Check the bearing for wear or rough action by 
rotating the inner race while holding the outer 
race. If wear or roughness is evident, replace the 
bearing. 


Examine the rubber cushion for evidence of 
hardening, cracking, or deterioration. Replace it if 
itis damaged in any way. 


Grease retainers and slingers are serviced only 
as part of the bearing assembly. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 3. df working on a vehicle with more than one 

1. Connect the front joint of the coupling shaft to the coupling shaft, connect the rear shaft to the 
yoke on the transmission. Tighten the bolts to inde pus Mss doas dnd ede Pm қ 

ificati i | support. All splines should be lubricated wi ig 

specification found at the end of this section. Temperature Grease, E43Z-19590-A 

2. Secure the center to the frame bracket with the (ESP-M1C207-A) or equivalent. 
center support and attaching bolts. Tighten the ОН 
bolts to specification found at the end of this 4. Connect the rear U-joints to the rear axle flange 
section. Make sure that the center bearing is not and tighten the bolts to specification. Be sure all 
twisted in the support plate. driveshaft and coupling shaft yokes are properly 

in phase. 


Driveshaft Installation — 2 Piece 


BOLT RETAINER 
27-37 М-т 4A254 F-SUPER DUTY COMMERCIAL AND 
(20-27 FT-LB) MOTORHOME STRIPPED CHASSIS 


ots 5 
VIEW ОҒ AXLE AND 
TRANSMISSION ATTACHMENT 


BOLT AND МОТ FRONT OF VEHICLE 
68-95 N:m 
(50-70 FT-LB) 


SUPPORT SHAFT 
PLATE 4602 
4831 


COUPLING 
SHAFT 
4817 


158” AND 178" WB 


TRANSMISSION END INSTALL "IN PHASE” AS SHOWN Е8081-С 
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REMOVAL AND INSTALLATION (Continued) 


Driveshaft Installation — 3 Piece 


Driveshaft 


05-01-12 


DRIVESHAFT INSTALLATION - 208 INCH WHEELBASE 
F-SUPER DUTY MOTOR HOME CHASSIS VEHICLES 


SUPPORT 


TRANSMISSION END 


DRIVESHAFT 
ASSEMBLY 


4K331 


WASHER 
N630088 


\ 


\ 


Driveshaft — Double Cardan-Type-U-Joint 
Removal 


1. 


To remove the rear driveshaft on Bronco, index 
mark the driveshaft in relation to the transfer 
case and rear axle companion flange. Disconnect 
the double Cardan U-joint from the flange at the 
transfer case and the single U-joint from the 
flange at the rear axle. Tape loose bearing caps 
and remove the driveshaft. 


To remove the front driveshaft on F-350, index 
mark the driveshaft in relation to the transfer 
case and front axle companion flange. 


Disconnect the double Cardan joint from the 
flange at the transfer case and the single U-joint 
from the flange at the front axle. Remove the 
driveshaft. 


Installation 


1. 


To install the front driveshaft on F-350, align 
index marks and position the single U-joint end of 
the driveshaft to the front axle and install the 
U-bolts and nuts. 


SUPPORT 
PLATE 


DRIVESHAFT 
4602 


USE #1 HOLES TO MOUNT FRAME 
TO CROSSMEMBER CROSSMEMBER 


ALIGN WITH 
HOLES 


~ NUMBERS ARE 
STAMPED INTO 
[^3 52 
K4831 


Position the U-joint to the transfer case with index 
marks aligned and install the four bolts and 
lockwashers. 


Tighten the bolts at the transfer case to 28-33 
N-m (20-25 ft-lbs), and the nuts at the front axle 
to 11-20 N-m (8-15 ft-Ibs). 


To install the rear driveshaft on Bronco, position 
the single U-joint end of the driveshaft to the rear 
axle with index marks aligned and install the 
U-bolts and nuts. 


NOTE: When installing a new rear driveshaft 
assembly, align the (factory made) yellow paint 
mark at the rear of the driveshaft tube with the 
(factory made) yellow paint mark on the outside 
diameter of the axle companion flange. If the paint 
marks are not visible, and a vibration is present 
after driveshaft installation refer to driveshaft 
indexing in Section О5-ОО Driveline General 
Service. 


Position the double Cardan joint to the transfer 
case with index marks aligned and install the four 
bolts and lockwashers. 
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Driveshaft 
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REMOVAL AND INSTALLATION (Continued) 


6. 


Tighten the bolts at the transfer case to 28-33 


N.m (20-25 ft-lbs) and the nuts at the rear axle to 
11-20 Nem (8-15 ft-lbs). 


DOUBLE CARDAN ASSEMBLY 


U-JOINT ASSEMBLY 


L "SUP YOKE U.JOINT 


COMPANION 
FLANGE 


E2258-1F 


Front Driveshaft 


DISASSEMBLY AND ASSEMBLY 


Single Cardan — Type U-Joint 
Disassembly 


1. Place the driveshaft on a suitable workbench, 
being careful not to damage the tube. 


2. Priortodisassembly, mark the positions of the 
driveshaft components relative to the driveshaft 
tube. All components must be reassembled in the 
same relationship to maintain proper balance. 


CAUTION: Under no circumstances is the 
driveshaft assembly to be clamped in the 
jaws of a vice or similar holding fixture. 
Denting or localized fracture of the tube may 
result, which may cause driveshaft failure 
during vehicle operation. 


3. Remove the snap rings that retain the bearings in 


the yoke and in the driveshaft or coupling shaft. 


4. Position the U-joint Tool, T74P-4635-C or 
equivalent on the shaft and press the bearing out 
of the yoke. If the bearing cannot be pressed all 
the way out of the flange, remove it with vise grip 
or channel lock pliers. 


Removal 


1. Tomaintain driveshaft balance, mark the rear slip 


yoke in relation to the transfer case yoke for 
correct positioning during installation. 


2. Remove the nuts and U-bolts, (bolts for F-350 at 
transfer case) that connect the rear slip yoke to 
the transfer case and the front yoke to the front 


drive axle. 

3. Remove the driveshaft from the vehicle. Wrap 
tape around the lose bearing caps to prevent the 
bearings from falling out of the U-joint spiders. 

Installation 


NOTE: If the slip yoke and rubber boot have been 


separated from the splined stub shaft on the driveshaft 


refer to Front Driveshaft-Disassembly and Assembly 
in this section. 


1. 


Install the driveshaft so the marks on the slip 
yoke and transfer case yoke are in alignment. 


Install the nuts and U-bolts that retain the slip 
yoke to the transfer case yoke. Tighten nuts to 
11-20 N-m (8-15 ft-lbs). On F-350 tighten bolts to 
28-33 М.т (20-28 ft-lbs). 


Install the nuts and U-bolts that retain the front 
driveshaft yoke to the front drive axle yoke. 
Tighten nuts to 11-20 N-m (8-15 ft-lbs). 


BEARING 


U-JOINT TOOL 
T74P-4635-C 


E4203-1B 


5.  Re-position the tool to press on the spider in order 
to remove the bearing from the opposite side of 
the yoke. 


6. Remove the yoke from the spider. 


7. Remove the bearings and spider from the 
driveshaft or coupling shaft in the same manner. 


Assembly 


NOTE: Universal joints are to be installed as complete 
assemblies only. Do not mix any components from 
other universal joints. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. Startanew bearing into the yoke at the rear of 
the driveshaft. 


2. Position the spider in the rear yoke and press the 
bearing 6.35mm (1/4 inch) below the surface. 


3. Remove the tool and install a new snap ring. 


Start a new bearing into the opposite side of the 
yoke. 


5. Install the U-Joint Tool T74P-4635-C or 
equivalent, and press on the bearing until the 
opposite bearing contacts the snap ring. 


U-JOINT TOOL 
T74P-4635-C 


BEARING 


E4204-1B 


10. Lubricate the universal joint assemblies (if 
equipped with grease fittings) with Long Life 
Lubricant C 1A3-19590-BA (ESA-M1C75-B) or 
equivalent grease. 


NOTE: The effort required for U-joint movement 
should not exceed 4 N-m (35 in-Ibs) when 
measured with a spring scale. 


Double Cardan Type U-Joints 


1. Place the driveshaft on a suitable workbench 
being careful not to damage the tube. 


Mark the positions of the spiders, the center 
yoke, and the centering socket yoke as related to 
the stud yoke which is welded to the front of the 
driveshaft tube. 


Remove the snap rings that secure the bearings 
in the front of the center yoke. 


Driveshaft 


05-01-14 


Remove the tool and install a new snap ring. 


Re-position the driveshaft or coupling shaft and 
install the spider and two new bearings in the 
front yoke in the same manner as the rear yoke. 


Position the flange on the spider and install two 
new bearings and snap rings. 


Check the joint for freedom of movement. If a bind 
has resulted from misalignment during the 
foregoing procedures, tap the ears of the 
driveshaft sharply to relieve the bind. Do not 
install the driveshaft if the U-joints show any signs 
of binding. 


E8743-A 


Postion the U-Joint Tool, T74P-4635-C or 
equivalent as shown. Tighten the tool clockwise 
until the bearing protrudes approximately 
9.525mm (3/8 inch) out of the yoke. 


CENTER ADAPTER 


U-JOINT TOOL 
T74P-4635-C 
E2331-1D 


05-01-15 Driveshaft 05-01-15 
A 2 À À 2 À T T—kTÇ Y2y)yIKVWW<AIII€I@IOQÉIW,WIÉIIIIII€IKINWHÑHƏIOI@ŠƏIMYIÜ<<II€IIMIWWMIIIMWIWKWKIÉIMYRIII л c 


DISASSEMBLY AND ASSEMBLY (Continued) 


5. Clamp the bearing in a vise and tap on the center 10. Pull the centering socket yoke off the center stud. 
yoke to free it from the bearing. Remove the rubber seal from the centering ball 
stud. 
SPIDER жаға | CENTER YOKE 
CENTER 
( А STUD 
VO 
Е. МЎ 
Ж 
\ 
BEARING 
CUP : 
Е2332-1С € 
6. Liftthe two bearing cups from the spider. 

BEARING CENTERING 

CUP Pp SOCKET YOKE 
MÀ — 

E2334-1C 

11. Remove the snap rings from the center yoke and 

enean from the driveshaft yoke. 

vd 12. Position the U-Joint Tool T74P-4635-C or 
equivalent, on the driveshaft yoke and press the 
bearing outward until the inside of the center yoke 
almost contacts the slinger ring at the front of the 
driveshaft yoke. 

SPIDER 
CENTER 
U-JOINT TOOL 
YOKE T74P-4635-C 
E2333-1B 


7. Re-position the tool on the yoke and move the 
remaining bearing in the opposite direction so that 
it protrudes approximately 9.525mm (3/8 inch) 
out of the yoke. 


8. Clamp the bearing іп a vise. Tap on the center 
yoke to free it from the bearing. 


9. Remove the spider from the center yoke. 


ADAPTER 


E2335-1D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. 


14. 


15. 
16. 


17. 


Pressing beyond this point can distort the slinger 
ring. The arrow illustrates the interference point. 


SLINGER 
RING 


INTERFERENCE 
POINT 


E2336-1B 


Clamp the exposed end of the bearing in a vise 
and drive on the center yoke with a soft-faced 
hammer to free it from the bearing. 


Re-position the tool and press on the spider to 
remove the opposite bearing. 


Remove the center yoke from the spider. 


Remove the spider from the driveshaft yoke in the 
same manner. 


Clean all serviceable parts in cleaning solvent. If 
using a repair kit, install all of the parts supplied in 
the kit. If the driveshaft is damaged, replace the 
complete shaft to be assured of a balanced 
assembly. 


Driveshaft 


05-01-16 


Assembly 


NOTE: Universal joints are to be installed as complete 
assemblies only. Do not mix any components from 
other universal joints. 


1. 


To assemble the double Cardan joints, position 
the spider in the driveshaft yoke. Make sure the 
spider bosses (or lubrication plugs on kits) will be 
in the same position as originally installed. Press 
in the bearing using U-Joint Tool, T74P-4635-C or 
equivalent. Install the snap rings. 


Pack the socket relief and the ball with the 
Long-Life Lubricant, C1AZ-19590-BA 

(ESA-M 1C75-B) or equivalent, then position the 
center yoke over the spider ends and press in the 
bearing. Install the snap rings. 


Install a new seal on the centering ball stud. 
Position the centering socket yoke on the stud. 


Place the front spider in the center yoke. Make 
sure the spider bosses are properly positioned. 


With the spider loosely positioned on center stop, 
proceed to seat the first pair of bearings into the 
centering socket yoke, then press the second 
pair into the centering yoke. Install the snap rings. 


Apply pressure on the centering socket yoke and 
install the remaining bearing cup. 


Lubricate the universal joint assemblies (if 
equipped with grease fittings) with Long Life 
Lubricant C 1A3-19590-BA (ESA-M 1C75-B) or 
equivalent grease. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Slip Between Center Driveshaft 


FRONT DRIVESHAFT-ASSEMBLED 


UNIVERSAL JOINT 
ASSEMBLY 
BEARING BEARING 


SNAP RING 
SNAP RING — UNIVERSAL JOINT SPLINED 
ASSEMBLY STUD SHAFT SEAL 
SEAL 


DRIVESHAFT CLAMP LARGE GROOVE REAR 
FRONT YOKE CLAMP SLIP YOKE 


FRONT DRIVESHAFT-EXPLODED VIEW 
E5581-2B 


Disassembly If during inspection, the driveshaft boot is found to 


1. With the front driveshaft assembly on a bench, be cracked or split, the grease should be 


cut the boot clamps with sidecutters. Remove checked for contamination. If driveshaft was 
and discard the clamps. operating satisfactorily and the grease does not 


appear to be contaminated, add grease as 
described in the assembly portion of this 
procedure and replace the boot. If the grease 
appears contaminated, disassemble the 
driveshaft and inspect the stub shaft and slip 
yoke for wear. 


CHECK THE LUBRICANT FOR 
CONTAMINATION BY RUBBING 
BETWEEN TWO FINGERS. ANY 
GRITTY FEELING INDICATES 
A CONTAMINATED SLIP YOKE 
AND STUB SHAFT. 


E5582-1A 
E£583-1A 


Separate the slip yoke from the splined stub shaft 4. If required, remove and install the U-joints as 
on the driveshaft. described in this section. 


Remove the rubber boot. Inspect the boot for rips 
or tears and replace if required. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Install the rubber boot with the small diameter 
side facing the splined stub shaft on the stub 
shaft. Push the boot as far as it will travel on the 
stub shaft. 


LARGE 
DIAMETER 


SPLINED STUB 


SHAFT END 


SMALL 
DIAMETER 


Е5584-1А 
2. Install anew small clamp and crimp the clamp 


using Clamp Pliers, TG3P-9 17 1-A or equivalent. 


NOTE: Use ORIGINAL EQUIPMENT CLAMPS 
when installing boots. Use of other clamps may 
cause the driveshaft to become out of balance. 


CRIMP SMALL 
CLAMP 


E6585-1A 


3. Pullthe boot towards the driveshaft and coat the 
stub shaft splines with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 


Fill the boot with approximately 10 grams of 
Long-Life Lubricant, C 1AZ- 19590-BA 
(ESA-M1C75-B) or equivalent. 


Slide the large clamp onto the barrel of the slip 
yoke. | 


Align the blind splines on the splined stub shaft 
and in the slip yoke. Push the slip yoke onto the 
stub shaft. 


BOOT 


| Groove N 


BLIND SPLINES Е5586-1А 


Remove а! excess grease from the boot and slip 
yoke surfaces. Position the boot over the slip 
yoke boot groove. 


Move the slip yoke in or out in order to obtain the 
distance of 10 inches between stud shaft weld to 
the centerline of the slip yoke U-joint. 


E8744-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Before installing the new large clamp, make sure 10. Position the new large clamp over the boot and 
that any air pressure which may have built up in groove in the slip yoke. Crimp the clamp with 
the boot is relieved. Insert a dulled screwdriver Clamp Pliers, T63P-9 17 1-A or equivalent. 
between the boot and the slip yoke and allow the | 

trapped air to escape (‘‘burp’’) from the boot. 

THE AIR MUST BE RELEASED ONLY AFTER 

THE DRIVESHAFT IS SET AT THE SPECIFIED 

LENGTH. 


PRY BOOT UP AND 
ALLOW ANY TRAPPED 
AIR TO ESCAPE ("BURP"') 
FROM THE BOOT 


LARGE CLAMP 


DULLED | 
SCREWDRIVER 
BLADE SLIP YOKE 


BARREL 


SPECIFICATIONS 


DRIVESHAFT — TORQUE LIMITS 
Torque Limits 


Bolt Yoke to Coupling Shaft - 148-1644) 


175-240 
Nut-U-Joints — U-Bolt 5/16-18 
3/-18 
7/16-20 


250-300 
160 


CE1989-M 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Tool Number Description 


T74P-4635-C U-Joint Bearing Removal-Installation Tool 
T63P-917 1-A Clamp Pliers 
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DESCRIPTION AND OPERATION 


Description 


The Ford Truck Integral Carrier rear axle assembly is 
an integral type housing, hypoid gear design with the 
centerline of the pinion set below the centerline of the 
ring gear. 


The hypoid gear set consists of an 10-1/4 inch 
diameter ring gear and an overhung drive pinion. The 
pinion is positioned by a selected shim and supported 
by two opposed tapered roller bearings. Pinion 
bearing preload is adjusted by the pinion nut and a 
collapsible spacer. 


The housing assembly consists of a cast center 
section with two steel tube assemblies and a stamped 
rear cover. The cover uses a silicone sealant as a 
gasket. 


The differential case is a one-piece design with two 
openings to allow for assembly of the internal 
components and lubricant flow. The differential pinion 
shaft is retained with a threaded bolt. The differential 
case assembly is mounted in the carrier between two 
opposed tapered roller bearings and is positioned by 
selected shims. The bearings are retained in the 
carrier by removable bearing caps. 


For full floating hub service procedures, refer to 
Section 04-02B, Wheel Hub and 
Bearing—Rear—Ford Full Floating Axle. Wheel end 
service procedures for the semi-floating axle are 
included in this section. 
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DESCRIPTION AND OPERATION (Continued) 


Rear Antilock Brakes 


F-250/F-350 vehicles use the Rear Antilock Braking 
System. The system is designed to automatically 
reduce brake pressure when brake lock-up is 
detected during braking. The system features a 
multi-tooth speed sensor ring that is pressed on the 
differential case behind the ring gear. If the speed 
sensor ring is removed, it must be discarded and 
replaced with a new one. The sensor ring works in 
conjunction with an electromagnetic speed sensor. 
This sensor is retained in a bore at the top of the 
carrier housing and fastened by one bolt. There is a 
space provided between the ring gear and sensor ring 
for measuring the ring gear backface runout. For more 
information on the Rear Antilock Brake System, refer 
to Section 06-09, Brakes— Rear Antilock. 


Operation 


The rear axle drive pinion receives its power from the 
engine through the transmission and driveshaft. The 
pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to the 
case outer flange. 


INTEGRAL CARRIER Valise ins CASE 


REAR AXLE ASSEMBLY 


SIDE GEAR 
4236 


SPEED SENSOR RING 
(REAR ANTI-LOCK 
VEHICLES ONLY) 


COLLAPSIBLE 
SPACER 
4662 


FRONT ORIVE 
PINION BEARING 
46 


PINION SEAL 


Y 4676 


COMPANION FLANGE 
4851 


REAR DRIVE 
PINION BEARINGS 


4630 E6109-C 


Inside the case, two differential pinion gears are 
mounted on the differential pinion shaft which is pinned 
(with lock bolt) to the case. These pinion gears are 
engaged with the side gears, to which the axle shafts 
are splined. Therefore, as the differential case turns, it 
rotates the axle shafts and rear wheels. When it is 
necessary for one wheel and axle shaft to rotate 
faster than the other, the faster turning side gear 
causes the pinions to roll on the slower turning side 
gear to allow differential action between the two axle 
shafts. 


| RING GEAR 
4209 
(MATCHED SET) 


DIFFERENTIAL 
BEARINGS 
4220 


DRIVE PINION 
4209 
(MATCHED SET) 


SPRING THRUST PINION GEAR SIDE GEAR 
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CLEANING AND INSPECTION 


inspection Before Disassembly . A contact pattern is not an acceptable guide to 
check for noise. Proper gear set assembly must 


be checked using the Rear Axle Pinion Depth 
Gauge Tool set which shows the correct pinion 
shim required to assure acceptable running 
condition. See section on Drive Pinion and Gear 


The differential case assembly and drive pinion should 
be inspected before they are removed from the carrier 
casting. These inspections can find the cause of the 
concern and determine the resolution. 


1. Wipe the lubricant from the internal working parts | Set. 

and visually inspect the parts for wear and/or 

damage. RING GEAR BACKLASH | 
2. Rotate the gears to see if there is any roughness 3 INDICATOR 


which would indicate damaged bearings or gears. TOQL-4201-C 


3. Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks / chips. 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
TOOL-4201-C 


ПАТИ 


Inspection After Disassembly 


Thoroughly clean all parts. Always use new solvent 
when cleaning bearings. Do not spin dry bearings with 
compressed air. Oil the bearings immediately to 
prevent rusting. Inspect the parts for any major 
damage. Clean the inside of the housing before 
rebuilding. When a scored or chipped gear set is 
replaced, the axle housing must be washed 
thoroughly. Inspection procedures for individual parts 
are outlined as follows. 


* не 


Е7162-С 


4. Setupadialindicator and check ring gear 
backlash and ring gear backface runout. 
Backlash should be 0.008 inch to 0.015 inch 
(0.012-0.015 inch preferred). To check ring gear 
backface runout, mount Dial Indicator with 
Bracketry, TOOL-420 1-С, or equivalent on the 
carrier so the tip of the dial indicator contacts the 
backface of the ring gear. Backface runout 
should be no more than O. 10 1mm (0.004 inch). 


NOTE: There is a space provided between the 
speed sensor ring and the ring gear for measuring 
ring gear backface runout. 
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Bearing Cups 

Check bearing cups for deep scores, galling, or 
spalling. Ға 0.038 1mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 
re-seated. 


0.0015 INCH 
FEELER GAUGE 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must turn 
without roughness. Examine the roller ends for step 
wear. If inspection reveals either a damaged cup or a 
damaged cone and roller assembly, both parts should 
be replaced. 


Companion Flange 


Be sure that the flange half-rounds and lugs have not 
been damaged in removing the driveshaft or in 
removing the flange from the pinion. The end of the 
flange that contacts the bearing cone as well as the 
nut counterbore and seal surface must be smooth and 
free of nicks. 
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Gears 


Examine the pinion and ring gear teeth for scoring, 
excessive wear, nicks and excessive chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 


Carrier Housing 

Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. Check for 
cracks in thrust washers. 


REMOVAL AND INSTALLATION 


Axle Shaft —Semi-Floating Axle 
Removal 


NOTE: Refer to Section 05-02B, Wheel Hub and 
Bearing— Ford Full Floating Axle for full floating axle 
shaft removal. 


1. Clean all dirt from the area of carrier cover with a 
wire brush and/or cloth. 
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REMOVAL AND INSTALLATION (Continued) 


Drain rear axle lubricant by REMOVING THE 
HOUSING COVER. 


HOUSING COVER 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove differential pinion shaft lock bolt and 
differential pinion shaft. 


REAR ANTI-LOCK 
BRAKE SENSOR 


LOCK BOLT 


DIFFERENTIAL 
PINION SHAFT E4708-1B 


4. Push axle shafts inboard. Remove C-lock from 
the button end of each axle shaft. 


NOTE: Use care not to lose or damage the rubber 
O-ring which is in the axle shaft groove under the 


C-lock. 


BUTTON END OF 


WX AXLE SHAFTS 
aN N O-RING O O 
E | @10; 
E TL 


VAY, 
ae 90 


> 
LL @ у 
C-LOCK IN C-LOCK 
SIDE GEAR 
COUNTERBORE 
E4709-1B 


5. Remove the axle shaft from the housing, being 
careful not to damage the oil seal. 


E4760-1B 


Installation 


1. Slide the axle shafts into place in the axle 
housing. Exercise care so that the splines or any 
portion of the axle shafts do not damage the oil 
seals. Push the shafts inboard (toward the center 
of the vehicle) enough to allow installation of the 
C-lock. 


Install the axle shaft C-locks on the button end of 
the axle shafts and push the shafts outboard so 
that the shaft lock seats in the counterbore of the 
differential side gear. 


NOTE: A rubber O-ring is used to hold the C-lock 
in position on the axle shaft. Be sure that the 
O-ring is in the groove at the button end of the 
axle shaft before installing the C-lock. 


BUTTON END OF 


WV AXLE SHAFTS. Ў 
№ Ne т O-RING (270 
N , \ @ 

| г Z 


Nal |. 
We | || 


- 


N 
[=== "o б ao 


C-LOCK IN C-LOCK 
SIDE GEAR 


COUNTERBORE 
E4709-18 
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REMOVAL AND INSTALLATION (Continued) 


2. Position the differential pinion shaft through the 
case and pinions, aligning the hole in the shaft 
with the lock bolt hole. Apply Threadlock and 
Sealer EOAZ-19554-AA (ESE-M4G204-A) or 
equivalent, to the lock bolt threads. Install lock 
bolt and tighten to 20-40 N-m (15-30 ft-Ibs). 


REAR ANTI-LOCK 
BRAKE SENSOR 


TIGHTEN BOLTS 


TO 34-47 N:m 
(25-35 FT-LB) N 
RATIO TAG 
HOLO-DOWN BOLT 


20-34 N-m (15-25 FT-LB) 


| . For in-vehicle repairs, add lubricant through the 
filler hole until the lubricant level reaches the 
o bottom of the filler hole with the axle in the running 
position (approximately 6.5 U.S. pints). For 
[ 2 out-of-vehicle repairs, add 7.5 U.S. pints of 
lubricant. Use Hypoid Gear Lubricant 
EOAZ-19580-AA (ESP-M2C 154-A) or equivalent 


FOEK BOLT for conventional axles, plus 8 ounces of Additive 
DIFFERENTIAL Friction Modifier, CBAZ-19B546-A 
PINION SHAFT E4708-18 (EST-M2C 1 18-A) or equivalent, for complete refill 


of Limited-Slip Applications. 
3. Clean the gasket mating surface of the rear axle 
carrier casting and cover. 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of 
oil before installing the new silicone sealant. 
Inside of axle must be covered when 
cleaning the machined surface to prevent 
contamination. 


Apply a new continuous bead of Silicone Rubber 
D6AZ-19562-AA or -BA (ESB-M4G92-A or 
ESE-M4G 195-A) or equivalent, to the carrier 
casting face inboard of the cover bolt holes. 


Lower vehicle and road test. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


Oil Seal and Wheel Bearing —Semi-Floating 
Axle 


SI NS | XO. 

SARS 2 

— © 1g TO 3/16" WIDE | | 

bu = == CONTINUOUS BEAD NOTE: For full floating axle service procedures, refer 


OF SILICONE to Section 05-02B, Wheel Hub and Bearing— Ford Full 
ER RUBBER SEALANT Floating Axle. 


ATNI 
FACE 
| E4710-18 Removal 


1. Remove axle as outlined in this section. 


4. Install cover and tighten cover bolts to 34-47 Nem 
(25-35 ft-lbs) as shown. Tighten the cover bolts in 
a cross-wise pattern to insure uniform draw on 
cover. Tighten the ratio tag hold-down bolt to 
20-34 N-m (15-25 ft-lbs). 
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REMOVAL AND INSTALLATION (Continued) 


2. Using Slide Hammer, Т5ОТ-100-А and Seal 
Remover, Т85Т-1225-АН or equivalents, insert 
into the bore as shown and position it behind the 
bearing so the tangs on the tool engage the 
bearing outer race. Remove the bearing and seal 
as a unit, using the slide hammer. 


> SLIDE НАММЕН 
T50T-100-A 


SEAL REMOVER 
T85T-1225-AH 


SEAL REMOVER 


AR WHEEL BEARING AND 
\ T85T-1225-AH 


Е5867-1В 


Installation 


1. Lubricate the new bearing with rear axle lubricant 
and install the bearing into the housing bore using 
Driver Handle, Т80Т-4000-УУ and Wheel Seal 
Installer, T80T-4000-Y. 


WHEEL SEAL 
INSTALLER 
T80T-4000-Y 
Cue DRIVER HANDLE 
| T80T-4000-W 
/ 
nd E5868-1B 


/ 


2. Coat the lips of the seal with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent 
and install the axle shaft seal. 


CAUTION: Installation of the bearing or seal 
assembly without the proper tool may result 
in an early bearing or seal failure. If seal 
becomes cocked in the bore during 
installation, remove it and install a new one. 
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DRIVER 
HANDLE 
T80T-4000-W 
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WHEEL SEAL 
INSTALLER 
T80T-4000-Y 
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Differential Case and Drive Pinion 
Removal 


1. If not removed, remove the axle shafts as 
described in this section (semi-floating axles) or 
in Section 05-02B, Wheel Hub and 
Bearing—Ford Full Floating Axle (full-floating 
axles). 


Mark one differential bearing cap to ensure the 
caps are installed in their original positions during 
assembly. 


CAUTION: Right and left bearing caps must 
not be interchanged. 


NOTE: Before removing the differential case, 
check the ring gear runout as described under 
Inspection Before Disassembly in ie Cleaning 
and Inspection portion of this section. If ring gear 
runout exceeds О. 10 1mm (0.004 inch), the 
differential case and ring gear must be removed 
to perform the Differential Runout Check. The 
Differential Runout Check will isolate the cause of 
excessive Ring Gear Runout. 


SCRIBE 


BEARING MARKS 


CAPS 


E4707-1C 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Loosen the differential bearing cap bolts and 
bearing caps. 


NOTE: The direction of triangles on bearing caps 
must be noted. When re-assembled, the triangles 
must be pointing in the same direction (out-board) 
as before removal. 


TRIANGLES CAST 
INTO BEARING CAPS 


E4763-1B 


Pry the differential case, bearing cups and shims 
out until they are loose in the bearing caps. 
Remove the bearing caps and remove the 
differential assembly from the carrier. 


CAUTION: When using the pry bar, place a 
wood block between the pry bar and the axle 
housing to protect the machined surface 
from damage. 


E5870-1A 
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If required, remove the bolts that attach the ring 
gear to the differential case. Remove the ring 
gear from the case by striking at alternate holes 
around the gear. 


CAUTION: Do not damage speed sensor ring 
when removing ring gear. If speed sensor 
ring is removed, it must be replaced with a 


new one. 


E7210-B 


If required, remove the speed sensor ring with a 
soft faced hammer. Discard the sensor ring. 


E7206-B 
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REMOVAL AND INSTALLATION (Continued) 


7. Mark the driveshaft in relation to the companion 
flange. Remove the drive shaft-to-axle-companion 
flange U-bolts and nuts. Wrap U-joint with tape 
and position driveshaft out of the way.. 


COMPANION 


UM 
CUN 

E5871-1A 

8. Install an inch pound torque wrench on the pinion 


nut. Record the torque required to maintain 
rotation of the pinion through several revolutions. 


TORQUE WRENCH 
(INCH POUND) 


9. Install Holding Tool, T57T-485 1-B on the 
companion flange and remove the pinion nut. 
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10. 


11. 


HOLDING TOOL 
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COMPANION 
Қ К FLANGE 
T57T-4851-B ^ 


E5872-1A 


NOTE: Scribe a mark on the companion flange 
and pinion stem and align the marks when 
reassembling. 


Remove the companion flange using Puller, 
0801 - 1002-1 or equivalent. 


PULLER 
D80L-1002-L 


COMPANION 
FLANGE 


; b a 
^md mmm Ec 


EN 


PINION 
STEM 


Nr 


£5873-1A 


With a soft-faced hammer, drive the pinion out of 
the front bearing cone and remove it through the 
rear of the housing. 
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REMOVAL AND INSTALLATION (Continued) 


If available, install Pinion Shaft Thread Protector, 
T85T-4209-AH on the pinion threads and drive 
the pinion from the housing. Care should be taken 
not to allow the drive pinion to fall from the 
housing. 


PINION SHAFT 
THREAD 
PROTECTOR 
T85T-4209-AH 


E5874-1A 


12. Pry up on metal flange of pinion seal. Install 
gripping pliers and strike with hammer until pinion 
seal is removed. 


CAUTION: Use care not to damage seal bore 
in housing. 


PINION 
OIL SEAL 


OIL SEAL (© 


ai 
«ӨЛЕ: | 


Е8613-1А 


13. Remove oil slinger and front pinion bearing from 
axle housing. 


14. 


FRONT PINION 
BEARING 


OIL SLINGER 


E6512-18 


NOTE: Do not remove the pinion bearing cups 
from the carrier casting unless the cups are 
damaged. 


If the pinion bearing cups are to be replaced, tap 
alternately (with a brass drift of suitable length) 
on the opposite side of the cups during removal to 
prevent cups from cocking in the casting. 


15. 


CONE AND ROLLER 
BEARING ASSEMBLY 


E5877-1A 


To remove the pinion rear cone and roller bearing 
assembly, use the Pinion Bearing Cone Remover, 
T7 1P-462 1-B or equivalent as shown. 


PRESS RAM 


((| 


| 


| 


| 


REAR PINION BEARING 


CONE REMOVER 
T71P-4621-B 


ЛА 
\ Е4732-18 
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REMOVAL AND INSTALLATION (Continued) 


16. Remove the selective shim from the drive pinion. 


NOTE: Measure the shim, which is found under 
the bearing cone, with a micrometer and record 


— ^ DIFFERENTIAL \ 
Ж ASSEMBLY 


the thickness (as a reference to be compared to xd 
the shim gauge reading prior to installing the 
bearing). 2. 5 
. қ “6 ж 
For differential case disassembly procedures, AA “4 N | 
refer to Differential Case—Disassembly and : H = 
Assembly in this section. Refer to Section 05-02C [ =À Z s, 
for Limited-Slip Differential. = SA Y J o 
ip Differentia ` Ç 7 Y A lo 
DRIVE PINION ) 22 ` Z ќе; 
BEARING А “Ж \ 
CONE ` д ZS 
ән анкер ІЙ 
SPEED 
NSOR 
RING HOUSING 
DIFFERENTIAL . 
BEARING 
E5879.C 
SELECTIVE SHIM 3. Rotate assembly to insure proper seating of 


differential bearings. 


E5878-1A 


Differential Runout Check 


If the ring gear runout check (before disassembly) 
exceeds specification, the condition may be caused 
by a warped ring gear, a damaged case, excessively 
worn differential bearings or foreign material between 
mating surfaces (burrs, shavings, etc.). To determine 
the cause of excessive runout, proceed as follows: 


1. Remove the differential case from the axle 
housing (refer to Differential case and Drive 
Pinion Removal in this section) and remove the 
bolts that attach the ring gear to the differential 
case. Remove the ring gear from the case with a 
hammer and a drift. 


Install the differential assembly including the 
bearing cups and shims in the axle housing. 
Tighten the bearing cap bolts to 109-128 N-m 


ROTATE E4740-B 


(80-95 ft-Ibs). 
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REMOVAL AND INSTALLATION (Continued) 


Check the runout of the differential case flange 
with a dial indicator TOOL-4201-C or equivalent. 
If the runout is within specification, (Max. 0.003 
inch), install a new ring and pinion gear. If the 
runout exceeds specification, the ring gear is true 
and the trouble is due to either a damaged case 
or bearings. Visually inspect the bearings. If 
bearings are not damaged, replace both the case 
and bearings. Recheck the runout with new parts 
(case and bearings). 


> 


Кт ШШШ 


Жї 
і 6% 


J e 


DIAL INDICATOR 
TOOL-4201-C 


Install new differential bearings on the case hubs 
using Replacer Tool, D81T-422 1-A or equivalent 
and install the differential assembly in the carrier 
without the ring gear. 


NOTE: Press against the bearing cone only. 


Check the case runout again with the new 
bearings. If the runout is now within limits, use the 
new bearings for assembly. If the runout is still 
excessive, the case is damaged and should be 
replaced. | 


о 


o 


DIAL INDICATOR 
TOOL-4201-C 


Front and Rear Pinion Bearing Cups 


Installation 

1. Drive the front pinion bearing cup into the housing 
using Pinion Bearing Cup Installer (Front), 
T85T-46 16-AH and Driver Handle, 
T80T-4000-W. 


FRONT 
BEARING 
CUP 


PINION 
BEARING 
CUP 
INSTALLER 
T85T-4616-AH 


iod DRIVER 
: HANDLE 
T80T-4000-W 


E5882-1A 


2. Drive the rear pinion bearing cup into the housing 
using Pinion Bearing Cup Installer (Rear), 
D81T-4616-A and Driver Handle, D8 1L-4000-A. 


PINION BEARING 
CUP INSTALLER 
(REAR) ` 

Ж 081Т-4616-А 


REAR PINION 
BEARING CUP 


DRIVER с M 


HANDLE 
0811.-4000-А E5883-1A 
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REMOVAL AND INSTALLATION (Continued) 


Make sure the cups are properly seated in their FEELER CURE 


bores. If a 0.038mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of 
its bore at any point around the cup, the cup is not 
properly seated. Whenever the cups are 
replaced, the cone and roller assembly should 
also be replaced. 


Drive Pinion Shim Selection When replacing a ring and pinion gear, the correct 
1. Individual differences in machining the carrier она One NCW Oe ID DE 
casting and the gear set and variation in bearing o ei e minec y n elownsposcduire 
widths require a shim between the pinion rear using the tools listed below. 


bearing and pinion head, in order to locate the 2. Assemble the appropriate aligning adapter, 
pinion for correct tooth contact with the ring gear. gauge disc and gauge block to the screw. 
REAR PINION ON 
< >, ALIGNING ADAPTER BEARING BEARING 


6% po... 


SCREW HANDLE 


BLOCK GAUGE 
DISC 
GAUGE TUBE 


TOOL ASSEMBLED 


REAR AXLE PINION DEPTH GAUGE TOOL 
Tool Number* Description 


| Toot Number* | 

Aligning Adapter 

|... T80T-4020-F43 | — Screw | 
D81T-4020-F51 


* The Tool numbers shown in column are part of Tool kit 
T79P-4020-A. 


E5885-2A 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Place the rear pinion bearing (new, or used if in 
good condition) over the aligning tool and insert it 
into the rear pinion bearing cup of the carrier. 
Place the front bearing into the front bearing cup 
and assemble the tool handle into the screw. Roll 
the assembly back and forth a few times to seat 
the bearings while tightening the tool handle by 
hand. Tighten the tool handle to 27 N-m (20 
ft-Ibs). 


NOTE: The gauge block must be off-set (45 
degrees) to obtain an accurate reading. 


PINION DEPTH 
GAUGE BLOCK 
T80T-4020-F42 


Center the gauge tube into the differential bearing 
bore. Install the bearing caps and tighten the 
bolts to 95-115 N-m (70-85 ft-Ibs). (Caps are to 
be installed with the triangles pointing outboard.) 


Utilize Pinion Shims as the gauge for shim 
selection. This will minimize errors in attempting 
to stack feeler gauge stock together or simple 
addition errors in calculating correct shim 
thickness. 


NOTE: Shims must be flat. Do not use dirty, bent, 
nicked or mutilated shims as a gauge. 


It is important to feel a slight drag on the shim for 
correct selection. Do not attempt to force the 
shim between the gauge block and the gauge 
tube. This will minimize selection of a shim thicker 
than required which results in a deep tooth 
contact in final assembly of integral axles. 
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PINION BEARING 
CONE REPLACER 


05-02A-17 


намоце 9 баям ^ 
DIFFERENTIAL 
HOUSING 
ALIGNING NÑ Y 
ADAPTER % m SCREW 


N REAR PINION 
S ii ny BEARING 
INSERT FEELER 2 NX Же 

GAUGE HERE & 55% tie GAUGE DISC 


5% 
Ф 


00 eo 7 aa 


Ф 956505060606 
CX $5959 9 0*0 9.99, 
бо A 0000000079090% 696561026. 

Ф 


OOO) SQ 
46-626 
% 50500506 RR 


= a ч voi ЛЕН, RIA ire y vua u u 
GAUGE TUBe E5887-1A 


Place the selected shim(s) on the pinion and 
press the pinion bearing cone and roller assembly 
until it is firmly seated on the shaft using Pinion 
Bearing Cone Replacer, T85T-462 1-AH and Axle 
Bearing / Seal Plate, T75L-1165-B. | 


NOTE: The same rear pinion bearing used in this 
procedure must be used in final assembly of the 
axle. 


NOTE: Be sure that press load is not applied to 
the bearing cage. 


PINION 


SHIM 
BEARING 
CONE 
AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


T85T-4621-AH 


Е5888-1В 


Check splines on the pinion stem їо be sure they 
are free of burrs. If burrs are evident, remove 
them by using a fine crocus cloth, working in a 
rotational motion. Wipe the pinion clean. 


05-02A-18 
REMOVAL AND INSTALLATION (Continued) 


7. Place the collapsible spacer on the pinion stem 
against the pinion stem shoulder. 


oO M 
COLLAPSIBLE (Аға С 
SPACER N Tl | 
) D = е L в \ 


PINION 
i STEM 
: SHOULDER 


REAR 
BEARING 


E5889-1B 


8. Install the front pinion bearing and oil slinger in the 
housing bore and install the pinion seal on the 
Pinion Seal Replacer, T83T-4676-A. 


FRONT PINION 
BEARING 


OIL SLINGER 


PINION 
SEAL 


PINION SEAL 
REPLACER 
T83T-4676-A E5876-1B 
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9. Clean the oil seal seat surface. Install the seal in 


the housing bore using Pinion Seal Replacer, 
T83T-4676-A. Coat the lips of the seal with 
Long-Life Lubricant, C1AZ-19590-BA 
(ESA-M 1C75-B) or equivalent. 


CAUTION: Installation without the proper tool 
may result in early seal failure. If seal 
becomes cocked during installation, remove 
it and install new one. 


p PINION SEAL 
REPLACER 
T83T-4676-A 
E5891-1B 


10. From the rear of the axle housing, install the drive 
pinion assembly (drive pinion, shim(s), rear 
bearing cone and roller, and collapsible spacer) 
into the housing pinion shaft bore. 


05-02A-18 


05-02A-19 


REMOVAL AND INSTALLATION (Continued) 


11. 


DRIVE PINION 
ASSEMBLY 


Apply a small amount of lubricant to the 
companion flange shaft splines. Align the mark on 
the companion flange with the mark on the pinion 
stem. 


With the drive pinion in place in the housing, install 
companion flange using Companion Flange 
Replacer, T85T-485 1-AH or equivalent. 
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NOTE: If a new companion flange is being 
installed, disregard the scribe mark on the pinion 
stem. 


NOTE: The companion flange must never be 
hammered on or installed with power tools. 
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REMOVAL AND INSTALLATION (Continued) 


COMPANION FLANGE 
REPLACER 
T85T-4851-AH 


12. Hold the companion flange with Companion 


Flange Holding Tool, 757 Т-485 1-В or equivalent 


while tightening the nut. 


Tighten the pinion nut (minimum torque of 217 N-m or 
160 ft-lbs), rotating the pinion occasionally to insure 
proper bearing seating. Take frequent pinion bearing 
torque preload readings until the original recorded 
preload reading is obtained by rotating the pinion with 
an N-m (in-Ib) torque wrench. 


If the original recorded preload is lower than 
specification (original bearings .9-1.5 N.m|8-14 in-Ibs |; 
new bearings 1.8-3.3 N-m | 16-29 in-Ibs |), tighten to 
specification. If the preload is higher than 
specification, tighten to original reading as recorded. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload is 
required, a new collapsible pinion spacer and pinion 
nut must be installed. 


PINION BEARING TORQUE 
PRELOAD CHECK 


TORQUE WRENCH 
(INCH POUND) 


05-02A-20 


05-02A-21 Axle —Ford 10.25 Inch Ring Gear 05-02A-21 
=a = су E см гс = лты ук улс ыл СЛ CMM лы саса са Ee ааа V а ааа 


REMOVAL AND INSTALLATION (Continued) 


13. Align tab in speed sensor ring with slot in CAUTION: Tab on sensor ring must be 
differential case. Start two ring gear bolts through aligned with slot in differential case. 
the case into the ring gear to ensure case to ring 
gear bolt hole alignment. 


SENSOR 
RING 


DIFFERENTIAL “I 
CASE SLOT 


15. With pinion depth set and pinion installed, place 
differential case subassembly (with ring gear, 
speed sensor ring, thrust washers, side gears, 
bearings and cups) in carrier. 


14. Press the sensor ring and ring gear on the 
differential case. The ring gear acts as a pilot for 
the sensor ring. Apply Threadlock and Sealer, 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent 
to ring gear bolts and tighten to 135-162 N-m 


(100-120 ft-lbs). DIFFERENTIAL CASE 


SUBASSEMBLY 


SENSOR 


E4749-1B 


NOTE: To simplify installation, fabricate two 
differential case retaining straps from metal stock 
as shown. These retaining straps will prevent the 
differential from falling out of the housing. 


05-02A-22 
REMOVAL AND INSTALLATION (Continued) 


Attach the straps at the 11 o'clock and 1 o'clock 
positions in the cover bolt holes. Install bolts and 
rotate straps to contact the bearing cups. Make sure 
access is available for shim installation. 


3/8 INCH 
IDIAMETE DIFFERENTIAL RETAINING STRAP 
HOLE 
1.3 INCHES 


— AI P INGE 


E5896-1A 


16. Installa 0.265 inch shim on left side. 


0.265 INCH 
SHIM 


E4750-1C 
17. Install left bearing cap and tighten bolts finger 
tight. 


FINGER 


TIGHT 22 


E4751-1B 


18. Install progressively larger shims on the right side 
until the largest shim selected can be installed by 


hand. 


Axle—Ford 10.25 inch Ring Gear 


NOTE: Apply pressure towards left side to insure 
that the left bearing cup is seated. 


Е4752-1А 


19. Install right side bearing сар and tighten bearing 
сар bolts to 95-115 N-m (70-85 ft-lbs). 


« TRIANGLES 
N OUTBOARD 
N М rame: 
CS PENA 


E4753-1B 


20. Rotate assembly to insure free rotation. 


ROTATE 


E4754-B 
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REMOVAL AND INSTALLATION (Continued) 


DIAL INDICATOR 


21. Check ring gear and pinion backlash with a Dial D78P-4201-B ^ 
Indicator, D78P-4201-B. /Z. 4 
09 XS 
If the backlash is 0.008-0.015 inch (0.012-0.015 SEES oN 
inch preferred), proceed to step 27. / 2 P < 
If the backlash is zero, proceed to step 22. S Wn "A 
М Н U N f e 9 
If the backlash is 0.00 1-0.007 inch or greater 4 o = Í 
than 0.015 inch, proceed to step 23. Y ж [ H 
@ N » 
DIAL INDICATOR Ше ӘС, N 
078Р-4201-В Q E N. Z 


E5897-1A 


— 24. If backlash is 0.001-0.007 inch, or greater than 
d 0.015 inch, correct backlash by increasing 

= thickness of one shim and decreasing thickness 

of the other shim by the same amount. Refer to 

chart for approximate shim change. 


Backlash 


Change 
E5897-1A Required 


22. Ifa zero backlash condition occurs, add 0.020 
inch to the right side and subtract 0.020 inch from 
the left side. 


SUBTRACT 
— 0.020 INCH 


ADD 
020 INCH 


a: CE5113-1A 
FE MORE BACKLASH 
š [^ LESS BACKLASH E | 
СЕ DECREASE (- ИМСВЕАБЕ (+) DECREASE (-) INCREASE (+) 
I: FOR MORE FOR LESS FOR LESS FOR MORE 
EE BACKLASH BACKLASH BACKLASH BACKLASH 
= LEFT SIDE RIGHT SIDE 
| N 
О ` © 
Е4756-1А | A IN "i 
© СА d A = 5: ÁO 
IF) E == Ра 
23. Кесһеск backlash. i ii E IN Q ГЕ Lf | 
| Me ы I B SN cla ©) | 
If backlash is within specification, go to step 28. “ауы = | | | 
| к "A oM ту „ү ° 
If backlash is not within specification, proceed to ОЕ x Mie) /--> 
step 24. fi: к? z 2) 
~“ 8 SAN SY 
MABE 
a O 


2: E4757-1B 
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REMOVAL AND INSTALLATION (Continued) 


DIAL INDICATOR 


25. Install shim and bearing caps. Tighten cap bolts to D78P-4201- 
109-128 N-m (80-95 ft-Ibs). T ZA 
С = 
NY 0 Š E 
TRIANGLES ^ A 
OUTBOARD veer » 
БМ эгени ee i ә Ñ ШТ», 44,9 
i 2 AN Б 2 
cu š + \ d 
СИ ӘДӘ ХА | 
— Z E ; RIPE 
NF 
2 


E4753-1B 


26. Ноїаїе assembly several times to insure proper E5897-1A 
seating of differential bearings. 
28. Remove bearing caps and bolts. To establish 
differential bearing preload, increase both left and 
right shim sizes by 0.006 inch. Make sure shims 


ROTATE are fully seated and assembly turns freely. 
INCREASE INCREASE 
SHIM BY SHIM BY 
0.006 INCH +0.006 INCH 


E4754-B 
E4758-1D 


Install the shims by driving into position with Shim 


27. Recheck backlash. If backlash is within 
Driver, T85T-4067-AH. 


specification, go to step 28. If backlash is not 
within specification, repeat step 24. 


Backlash Specification: 0.008 inch to 0.015 inch. 
Preferred range: 0.012 inch to 0.015 inch. 


— 
2 47 
Г SHIM DRIVER 


07 T85T-4067-AH E5900-1C 
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REMOVAL AND INSTALLATION (Continued) 


29. Install bearing caps and tighten cap bolts to 

109-128 N-m (80-95 ft-lbs). Recheck backlash. If 

not to specification, repeat step 20. AXLE VENT 
BRAKE LINE 


TRIANGLES Bis 
OUTBOARD | 


E4726-1A 


8. Disengage the brake line from the clips that retain 
the line to the axle housing and carrier. 
ЗО. Install the driveshaft. Align the scribe marks on 
the axle companion flange and driveshaft and РЕ 
connect the driveshaft. RETAINING CLIP 


Tighten attaching bolts and nuts to 11-20 N-m 
(8-15 ft-Ibs). 


. Install the axle shafts and axle housing cover as 
described under Axle Shafts in the Removal and 
Installation portion of this section. 


E4728-1A 


Axle Housing 


Removal 9. Remove the hydraulic brake junction block and 
1. Raise the vehicle and install safety stands. brake lines from the axle housing. 

Remove the rear wheels and tires and the brake 

drums. 
2. Remove rear antilock brake sensor, hold down JUNCTION BLOCK 


BRAKE LINE 
bolt, and carefully remove sensor. See Rear 


Antilock Brake System sensor in this section. 


3. Mark the driveshaft axle end flange and the axle == 
companion flange to insure proper position of the 
driveshaft during assembly. Disconnect the 
driveshaft from the rear axle companion flange. 
Remove the driveshaft. 


4. Remove axle shafts (semi-float axle) or hub 
(full-float axle). 


Disconnect brake lines at wheel cylinders. УВА 
Remove the four retaining nuts from each backing 
plate. 10. Support the rear axle housing on a jack, and then 
|! remove the U-bolt nuts. Remove the U-bolts an 
7. Disconnect the vent hose from the vent and the plates. ANSAR 


vent from the rear axle housing. 
Disconnect the shock absorber lower bolts from 


NOTE: The axle vent is secured to the housing the mounting brackets on the axle housing. 


assembly through the brake junction block. 


05-02A-26 
REMOVAL AND INSTALLATION (Continued) 


Remove the housing from the vehicle. 


PLATE 


U-BOLTS 


E4730-1A 


SHOCK ABSORBER 
LOWER BOLT 
AND NUT 
E4729-1A 


Installation 


1. Raise the axle housing into position so that the 
U-bolt plates can be installed. Tighten the U-bolt 
nuts to the specification listed in Section 04-02, 
Suspension and Wheel Ends—Rear. (There are 
different specifications, depending on the 
vehicle.) 


PLATE 


U-BOLTS 


E4730-1A 


2. Connect the shock absorber lower bolts to the 
mounting bracket on the axle housing. Install the 
attaching nuts and tighten to the specification 
listed in Section 04-02, Suspension and Wheel 
Ends— Rear. 
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SHOCK ABSORBER 
LOWER BOLT 
AND NUT 
E4729-1A 


Insert the vent fitting into the hydraulic junction 
block and position the assembly over the housing 
vent hole. Hand start the vent fitting and tighten to 
20 N-m (15 Ibs-ft). 


Position the brake lines to the axle housing and 
secure with the retaining clips at the right hand 
axle tube and vent fitting through the junction 
block. 

Install the brake backing plates on the axle 
housing flanges (no gaskets required). Tighten 
the attaching bolts to 68-115 N-m (50-85 ft-Ibs). 
Align the scribe marks on the axle companion 
flange and driveshaft and connect the driveshaft. 
Tighten attaching bolts and nuts to 11-20 Nem 
(8-15 ft-Ibs). 


Install rear antilock brake system sensor as 
outlined in this section. 


Install the brake drums. 


Install the wheel and tire. Tighten the wheel lug 
nuts to specification. Install the wheel covers. 


BRAKE LINE 
RETAINING CLIP 


E4728-1A 


Rear Antilock Brake System Sensor 


Removal 
1. Remove Sensor Hold Down Bolt. Remove sensor. 


2. Clean axle mounting surface, using caution to 
prevent dirt from entering axle housing. 


05-02A-26 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. If new sensor is to be installed, lightly lubricate 
O-ring with motor oil. 


a. Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into 
axle housing, aligning mounting flange hole 
with threaded hole in axle housing. 


b. install Hold Down Bolt and tighten to 34-40 
N-m (25-30 ft-lb). 


2. lf old sensor is to be reinstalled, clean and blow 
off metal particles using shop air. 


a. Remove and replace O-ring with a new 
O-ring. 


b. Apply a light film of motor oil to O-ring. 


c. Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into 
axle housing, aligning mounting flange hole 
with threaded hole in axle housing. 


d. Install Hold Down Bolt and tighten to 34-40 
N-m (25-30 ft-lb). 


HOLD DOWN 
BOLT-390356 
TIGHTEN TO 
34-41 Nem 

(25-30 FT-LB) 


SENSOR 


| 2) O-RING 


á 
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DISASSEMBLY AND ASSEMBLY 


Differential Case 

Disassembly 

1. If required, remove the ring gear, excitor ring, 
side gears, pinion gears and thrust washers. 


Remove the differential case from the housing 
and remove the differential bearings from the 
case using Puller, D8OL-1002-L or equivalent. 
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05-02A-27 


N 


PULLER 
D80L-1002-L " 
i 


— ast 


STEP PLATE 
D80L-630-7 


ЇЇ | 


DIFFERENTIAL 
BEARING 


= : / 
2 T ) 
| ach 2 _— 


N 
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Assembly 


1. Install differential bearings on the case hubs using 
Differential Bearing Cone Replacer, 
D81T-4221-A. 


NOTE: Press against the bearing cone only. 


PRESS RAM 


DIFFERENTIAL 
SIDE BEARING 
REPLACER 
D81T-4221-A 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


E6001-18 


2. Press the ring gear and excitor ring onto the 
differential case, and install the attaching bolts. 
Tighten the bolts to 135-162 N-m (100-120 
ft-lbs). 


CAUTION: Before performing this step, refer 
to ring gear/excitor ring installation 
procedures in this section. 
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AAA [sb 


SPECIFICATIONS 


TORQUE SPECIFICATIONS (INTEGRAL CARRIER) 


ADJUSTMENT TORQUE SPECIFICATIONS 


(INTEGRAL CARRIER) Description 


Minimum torque required to tighten pinion 
flange nut to obtain correct pinion bearing 
preload 


Pinion Bearing Preload — (Collapsible 

Spacer) 

Used Bearings 

New Bearings — ( Axle Vent 


- . EN | Wheel Lug Nut (Both Single and 
Qf pinion bearing preload exceeds specification before Dual Rear Wheel) 
this torque is obtained, install a new collapsible spacer. CE5904-1C RABS Sensor Bolt 


(DUsing Loctite E0AZ-19554-B (or equivalent) 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) 


Approximate Lubricant Capacity (in-Vehicle 
Repair) à» | 
[ US. Pinte | Imperial Pinta 
F-250, F-350 Regular & Chassis CAB, 
F-250/350 H.D. Шала ы | eee | s | o ` 


(Т) Ford design conventional Axles use Hypoid Gear Lubricant, E0AZ-19580-AA (ESP-M2C154-A) or equivalent. 

(2) Service refill capacities are determined by filling the axle with the specified lubricant to the bottom of the filler hole with the vehicle in running position. 

(3) Below bottom of filler hole with vehicle in running position. 

(4) Plus 8 oz. (U.S. measure) additive friction modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent for limited-slip applications. CE6524-D 


CLEARANCE, TOLERANCE AND ADJUSTMENTS 
(INTEGRAL CARRIER) 


овор Ге | 
Maximum Runout of Back Face of Differential Case КОЕ 
Flange 

[Nominal Prion Locating Sim — | o _ 


Backlash Between Ring Gear & Pinion Teeth 0.008-0.015 
(0.012-0.015 
Preferred) 
Maximum Backlash Variation Between Teeth 


Maximum Radial Runout of Companion Flange in 0.012 T.I.R. 
Assembly 


Sensor Pole to Top of Sensor Ring Gap 0.005-0.045 


CE5118-D 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Tol Number 
TEUT-1004 
pia [Re — — — тво | Pinion Depth Gauge Sow — — — — |] 
ШШЕ: 
TESTIS AR 
TeST-t225AH 
DerL- 4o. 
Té5T-40001 


78074000 
TaOT-4000- Т8674616АН 
TIPARAN TrIP4621:3 
“Төтен 


Т85Т-4020-АН2 | Gauge Disc T83T-4676-A Pinion Seal Replacer 
| Т57Т-4851-В Companion Flange Holding Tool 
T85T-4851-AH | Companion Flange Replacer 
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Wheel Hub and Bearing — Ford Full Floating Axle 


05-02B-1 


SECTION 05-02B Wheel Hub and Bearing—Ford Full 
Floating Axle 


SUBJECT PAGE 
DESCRIPTION 
Axle Shaft, Hub, Oil Seal and Outer Wheel 
BOOTING va 2 u EMEENSE 05-02B-2 
Full Floating Hub Assembly.................................. 05-02B-1 
Hub — Full Floating Axle....................................... 05-02B-8 


VEHICLE APPLICATION 


F-250 H.D. and F-350 Vehicles 


SUBJECT PAGE 
SPECIAL SERVICE TOOLS..................................... 05-02B-12 
SPECIFICATIONS orire ——Á— awas 05-02B-12 
VEHICLE APPLICATION........................................... 05-02B-1 


DESCRIPTION 


Full Floating Hub Assembly 


The full-floating rear axle features brake drums that 
are mounted outboard of the hub. Therefore, when 
brake inspection or replacement is required the hub 
assembly need not be removed. 


The hub is supported or ‘‘floats’’ on the axle spindle on 
two opposed tapered roller bearings. It is retained on 
the spindle by a ratcheting nut that is tabbed to a slot 
on the spindle. If, for any reason, the hub is 
removed from the spindle, the old hub seal must 
be removed and a new hub seal installed. 


05-02B-2 Wheel Hub and Bearing —Ford Full Floating Axle 
DESCRIPTION (Continued) 


Wheel Hub and Bearing Assembly — Ford Full 
Floating Axle 


05-02B-2 


INNER HUB OIL FLANGE С 
WHEEL HUB AND BEARING ASSEMBLY — BEARING SEAL w as 
FORD FULL FLOATING AXLE OUTER w 
BEARING Y 
CUR . DO | BACKING 
BRAKE ША 4: PLATE 
DRUM HUB NUT (1) BOLT 
AXLE SHAFT SPINDLE 
RETAINER 
NE KEYWAY 
BOLT SOS S 
-— Y g 
BACKING PLATE 
AND BRAKE SHOE 
EEG ASSEMBLY 
OUTER CUP PRESS 
BEARING FIT STUD (Т) HUB NUT HAS LEFT-HAND THREAD 
HUB FÓR LEFT AXLE TUBE AND RIGHT-HAND 
O-RING THREAD FOR RIGHT AXLE TUBE 


LOCATING 4 CLEARANCE HOLES IN 
PIN IN DRUM FOR WHEEL PIN 


AND HUB 
WHEEL PIN IS INSERTED WHEEL 
THRU DRUM AND HUB 


OUTSIDE 
WHEEL 


WHEEL LUG NUT 
(INTEGRAL TWO PIECE) 


LOCATING 
HOLE IN WHEEL 


LOCATING PIN 
IN WHEEL 
(NOT USED ON INSIDE 
OUTSIDE WHEEL) WHEEL 


LOCATING HOLE IN 
WHEEL FOR HUB PIN 


DUAL REAR WHEEL VEHICLES 
SAME AS MAIN VIEW EXCEPT AS SHOWN 


Axle Shaft, Hub, Oil Seal and Outer Wheel 
Bearing 


Removal 


1. Set the parking brake and loosen the eight axle 
shaft retaining bolts. 


Raise the vehicle to the desired working height, 
keeping the axle parallel with the floor. 


Release parking brake and back off the rear 
brake adjustment, if necessary. 


Remove the wheel and tire assembly. 


== 


AXLE SHAFT 
RETAINING BOLTS 


ap X yo 


2 WHEEL PIN 
LOCATING 
HOLES 


HUB LOCATING PIN 

IS INSERTED THROUGH 
DRUM AND 

BOTH WHEELS 


DUAL REAR 
WHEEL INTEGRAL 
TWO PIECE 

LUG NUT 


E8736-A 


E6473-1A 


5. Remove brake drum. If equipped, push-on (sheet 
metal) drum retainer nuts may be discarded. 
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DESCRIPTION (Continued) 


NOTE: Push-on retainer nuts are used for 
shipping purposes only and have no effect on 
vehicle function. | 


E6474-1A 


6. Remove the eight 7 / 16-inch axle shaft bolts and 
remove the axle shaft. 


E6475-2A 
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DESCRIPTION (Continued) 


7. Install Hub Wrench Т85Т-4252-АН so that the 


drive tangs of the tool engage the four slots in the 
hub nut. 


CAUTION: The hub nuts are right hand thread 
(right hub) and left hand thread (left hub). 
Each hub nut is stamped RH for right hub nuts 


or LH for left hub nuts. 

VALVE STEM Ai B WHEEL PIN 

ALIGNMENT e LOCATING 
PIN 8 HOLE 


ASSEMBLY 
HUB x SLOT 
NUT A 
HUB 
NUT 
E6502-1B 
HUB 
WRENCH a es DRIVE 9. Install Step Plate Adapter Tool D80L-630-7. 
T85T-4252-AH : ass TANG 
STEP PLATE 
ADAPTER TOOL e. 


E6501-1B 


8. Remove hub nut (counterclockwise for right hand 
thread; clockwise for left hand thread). 


CAUTION: Under no circumstances are 
power impact tools to be used when 
performing these operations. 


NOTE: The hub nut will ratchet during this 
operation. 


E6503-1A 


05-02B-5 
DESCRIPTION (Continued) 


10. Install Puller Tool D8OL-1002-L or equivalent and 
loosen hub to the point of removal. Remove puller 
tool and step plate. 


с 
— Mi 
© om - d am 
Shee aN | \ 
zs б 
| = Ñ 
h yos m i HUE, төне | 
s 55 | | | 
54 
(1 1% 2 
q! PULLER TOOL < 
П D80L-1002-L 
E6504-1A 


11. Remove hub assembly. 
CAUTION: Do not drop outer hub bearing. 


12. Toreplace hub oil seal, refer to HUB 
DISASSEMBLY AND ASSEMBLY in this section. 


NOTE: The inner bearing is located behind the 
hub oil seal. 


OUTER 
HUB BEARING 


Wheel Hub and Bearing —Ford Full Floating Axle 


Installation 
1. 


Clean spindle thoroughly after hub removal, then 
coat the spindle with axle lubricant. 


NOTE: Hub bearings must be prelubed with 
grease prior to installation. Use Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. 


Pack each bearing cone and roller assembly with 
a bearing packing tool, using lithium base 
Long-Life Lubricant, C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent. 


COAT SPINOLE WITH 
AXLE LUBRICANT 


E6506-1A 


Push hub and hub outer bearing onto spindle. 


NOTE: Installing the hub in this manner causes 
the hub outer bearing to act as a pilot making the 
installation easier. 


05-02B-5 
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DESCRIPTION (Continued) 


М 
Ў, | 
4 555%; 


TAY 


ж” 


OUTER 
BEARING 


Install the hub nut on the spindle. Turn hub nut CAUTION: Make sure the hub nut tab is 
clockwise for right hand (RH) thread, located in the keyway prior to thread 
counterclockwise for left hand (LH) thread. engagement. 


SPINDLE 


RIGHT HAND THREAD LEFT HAND THREAD 
(INSTALL CLOCKWISE) (INSTALL COUNTER-CLOCKWISE) 


Install Hub Wrench Tool T85T-4252-AH on NOTE: The hub nut will ratchet as torque is 
spindle. applied. 


Install torque wrench and tighten hub nut to 75-88 7. Hub nut adjustment: 
N.m (55-65 ft-Ibs). Rotate hub occasionally while 
tightening. 
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DESCRIPTION (Continued) 


a. FORNEW BEARINGS after tightening to b. FORUSED BEARINGS after tightening to 
specification 75-88 N-m (55-65 ft-Ib), ratchet specification 75-88 N-m (55-65 ft-Ib), ratchet 
back five (5) teeth or notches on the hub nut. back eight (8) teeth or notches on the hub 
Five (5) clicks must be heard during this nut. Eight (8) clicks must be heard during 
operation in order to have performed it this operation in order to have performed it 
correctly. correctly. 


AFTER TIGHTENING TO 75-88 N -m 

(55-65 FT-LB) RATCHET BACK (BACK OFF) 
5 NOTCHES ("CLICKS") 

WRENCH NOTE: FIVE (5) NOTCHES — 1/8 TURN 


AFTER TIGHTENING TO 75-88 N-m 
(55-65 FT-LB) RATCHET BACK (BACK OFF) 
8 NOTCHES ("CLICKS") 
HUB NOTE: EIGHT (8) NOTCHES — 1/6 TURN 
WRENCH 


HUB 
ASSEMBLY 


TIGHTEN 


75-88 N-m 
TORQUE (55-65 FT-LB) 
WRENCH 


TIGHTEN 
75-88 N«m 

HUB TORQUE 

RENE WRENCH (55-65 FT-LB) 


TOOL 
T85T-4252-AH 


HUB 
WRENCH 
TOOL 
T85T-4252-AH 


CAUTION: THIS OPRATION PICTURES A 
RIGHT HAND THREAD NUT BEING 
TIGHTENED. REVERSE THIS PROCEDURE 


FOR LEFT HAND THREAD NUT. CAUTION: THIS OPERATION PICTURES A 


RIGHT HAND THREAD NUT BEING 
TIGHTENED. REVERSE THIS PROCEDURE 
FOR LEFT HAND THREAD NUT. 


NEW BEARINGS USED BEARINGS 
| E6509-D 
8. Inspect axle shaft O-ring seal for cracks, nicks or 10. Coat the threads of all eight (8) axle shaft 
wear and replace if required. retaining bolts with Loctite or equivalent. 
9. Install the axle shaft. 11. Install and tighten axle shaft retaining bolts until 


they seat. 


4 а cuu 


/ —- _ 


E6510-2A 


05-02B-8 Wheel Hub and Bearing — Ford Full Floating Axle 05-02B-8 
Параны тан ааа иша ынк Скак э MUI I MC CMIVMUIMIIMMEE AME ылы амын ысы а сс еы шү сүү Ег чт сет ЫСЫ, 


DESCRIPTION (Continued) 


NOTE: Prior to installing drum, adjust brake so 
that brake diameter is 0.762mm (0.030 inch) less 
than drum diameter. 


CAUTION: Remember, the last step of this HUB 
procedure is to tighten the axle shaft bolts to SEAL 
specification, after the wheel lug nuts have 

been tightened. 


. Install brake drum. 
. Install wheel and tire assembly. 


. Loosen filler plug. If axle lube begins to seep out, 
retighten filler plug. If there is no lubricant 
seepage, remove filler plug and fill to bottom of 
filler plug hole with specified lubricant. 


. Wipe particles off of magnetic fill plug. 


. Install filler plug and tighten to 2 1-40 N-m (15-30 


ft-lbs). E6513-1A 
. Lower the vehicle. 3 
. Make brake adjustments if necessary. | 
. Tighten wheel lug nuts. Single Rear Wheel (SRW) 
and/or Dual Rear Wheels (DRW) to 190 N-m UE 
(140 ft-Ibs). INNER 
. Tighten (8) axle shaft retaining bolts to 82-108 BEARING 
N-m (60-80 ft-Ibs). 
E6514-1A 


3/8" DRIVE 
4.  Re-position the hub in the vise and remove the 
hub inner bearing cup with a brass drift. 


CAUTION: Make sure hub is secure in vise. 
Е6511-18 


HUB 
INNER 
BEARING CUP 


Hub —Full Floating Axle 
Disassembly 
1. Install hub in soft jawed vise. 


2. Remove hub seal. 


E6515-1A 


05-02B-9 Wheel Hub and Bearing —Ford Full Floating Axle 
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DESCRIPTION (Continued) 


5.  Re-position the hub in the vise and remove the 
hub outer bearing cup with a brass drift. 


HUB OUTER 
BEARING CUP 


ку 


ВЕАНІМС СОР 
REPLACER 
T75T-1225-A 


ШШШ Т 


Assembly 
1. Place the outer bearing cup in the hub. 


2. Insert tool squarely into hub and strike handle until 
outer bearing cup is seated. 


CAUTION: Bearing cup replacer must be held 
straight during installation to assure proper 
seating of bearing cup. 


INSTALLING OUTER BEARING CUP 


026,06 " T0 2 
— s 


Ф, 
e, 
X 


ACT 
Ш 


т 
| 


QA 
TC 


(UG 
ЩТ 


Í< 
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DESCRIPTION (Continued) 


3. Place the inner bearing cup in the hub. CAUTION: Bearing cup replacer must be held 
straight during installation to assure proper 
4. Insert tool squarely into hub and strike handle until seating of bearing cup. 


inner bearing cup is seated. 


POSITIONING CUP INSTALLING INNER BEARING CUP 


DRIVER 
HANDLE 


DOER 
2... 
VS 
ЖҰҚА 


MUN 

ML 
БАЛАУ) 

SNNT 


BEARING CUP 
REPLACER 
T85T-1225-BH 


BEARING 


HUB INNER BEARING CUP 
INSTALLATION 


Place hub inner bearing in the cup. 


NOTE: Hub bearings must be prelubed with 
grease prior to installation. Use Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M 1C75-B) or 
equivalent. Pack each bearing cone and roller 
assembly with a bearing packing tool, using 
lithium base Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 


HUB 
INNER 
BEARING 
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DESCRIPTION (Continued) 


6. Install seal in hub with Ford logo facing up. 
DRIVER HANDLE 
T80T-4000-W 


FORD LOGO 


HUB HUB SEAL 
OIL INSTALLER 
SEAL T85T-1175-AH 


HUB SEAL 
INSTALLER 
T85T-1175-AH 


E6521-D 


E6519-D 
9. Hold tool straight. Strike handle until hub seal is 
fully seated (until tool strikes hub). | 
7. Install hub oil seal on Hub Seal installer Tool. CAUTION: Install new seal if seal is 


misaligned during or after installation. 


a ó 
HUB SEAL 
INSTALLER 
T85T-1175-AH 
HUB SEAL 
DRIVER INSTALLER 
HANDLE T85T-1175-AH 
T80T-4000-W 


HUB 
8. Insert tool with seal squarely into hub. 


E6522-1C 


Unitized wheel seals are standard items on full floating 
rear axles. The unitized wheel seal combined the 
function of a wear sleeve and the seal in one 
self-contained unit with the seal and sleeve surface 
inside. The unitized design provides maximum 
protection for the sealing surface during installation 
and operation. | 
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DESCRIPTION (Continued) 


CASE 


AM OUTER 
RETAINER 
"di 
РЙ 


ышат LABRYRINTH 


LIP 
SECONDARY 
LIP 


VIEW A 


SPECIFICATIONS SPECIAL SERVICE TOOLS 


Tool Number Description : 
Hub Seal Installer 
Step Plate 
Wheel Lug Nut (both Driver Handle 


Single & Dual Rear Differential Bearing Cone Replacer 


Wheel) 


Axle Shaft Bolts T85T-1225-BH Bearing Cup Replacer—Inner 


(DBefore ratcheting back 5 notches (new bearings). 
@Before ratcheting back 8 notches (used bearings). CE6525-C 
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VEHICLE APPLICATION 


F-250—F-350 Vehicles Equipped with Ford 10.25 Inch 
Ring Gear Axle and Limited-Slip Differential 


DESCRIPTION AND OPERATION 


The Ford Limited-Slip Differential option is available on 
F-250-F350 vehicles with 10.25 inch ring gear rear 
axles. 


The limited-slip assembly, except for the differential 
case and its internal components, is identical to the 
conventional axle. The limited-slip differential employs 
two sets of multiple-disc clutches to control differential 
action. The side gear mounting distance is controlled 
by 10 plates and 1 Belleville spring plate. The clutch 
pack consists of two plate designs: a splined plate 
that engages the splines of the side gear hub and 
alternate-tabbed or stationary plates. 


DIAGNOSIS AND TESTING 


NOTE: Refer to Section 06-09, Brakes-Rear Antilock, 
for diagnostic and testing procedures. For speed 
sensor ring service procedures, refer to Section 
05-02A, Axle—Ford 10.25 Inch Ring Gear. 


If roughness or noises such as chatter are present 
while turning corners, the probable cause is incorrect 


or contaminated lubricant. 


LIMITED SLIP DIFFERENTIAL - CUTAWAY VIEW 


PINION 
GEARS 


PINION SHAFT 
LOCK BOLT 


SIOE 


GEARS E6410-1A 


Before a differential is removed and disassembled for 
chatter concerns, the lubricant level should be 
determined. 


Drain and refill the axle with the specified quantity of 
Hypoid Gear Lubricant, EOAZ-19580-AA 

(ESP-M2C 154-A) or equivalent and add 0.237L (eight 
ounces) of Additive Friction Modifier, СВА2-19В546-А 
(EST-M2C 1 18-A) or equivalent friction modifier for 
rear axles. Warm the axle up and recheck for chatter 
by making a minimum of ten figure-eight type turns. 


05-02C-2 


DIAGNOSIS AND TESTING (Continued) 


Noise Acceptability 


A gear-driven unit (especially on a drive axle) will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions. For example, as on a 
newly paved blacktop road. The slight noise is in no 
way detrimental to the operation of the rear axle and 
must be considered normal. 


NOTE: For vehicles equipped with a limited-slip 
differential a slight stick-slip noise on tight turns after 
extended highway driving is considered acceptable 
and has no detrimental effect. 


If this is unacceptable, a complete lubricant drain, flush 
and refill will usually correct chatter. The following 
procedure is recommended to ensure that the system 
is flushed of old lubricant: 


1. Warm the lubricant by vehicle road operation or 
five minutes of operation in gear with both rear 
wheels off the ground on a hoist. 


WARNING: A VEHICLE EQUIPPED WITH A 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF ONE 
WHEEL IS RAISED OFF THE FLOOR AND THE 
REAR AXLE IS DRIVEN BY THE ENGINE, THE 
WHEEL ON THE FLOOR COULD DRIVE THE 
VEHICLE OFF THE STAND OR JACK. 
ALWAYS BE SURE THAT BOTH WHEELS ARE 
OFF THE GROUND. 


2. Drain lubricant while warm. Remove cover to 
drain completely. If cover is removed, it will be 
necessary to replace gasket at this time. 


3. Clean the gasket mating surface of the rear axle 
carrier casting and cover. 


Apply a new continuous bead of Silicone Rubber 
D6AZ-19562-AA ог BA (ESB-M4G92-A and 
ESE-M4G 195-A) or equivalent to the carrier 
casting face inside the cover bolt holes. 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of 
oil before installing the new silicone sealant. 
Inside of axle must be covered when 
cleaning the machined surface to prevent 
contamination. 


4. Install cover and tighten cover bolts to 34-47 Nem 
(25-35 Ң-ІБ) as shown. Tighten the cover bolts in 
a cross-wise pattern to insure uniform draw on 
cover. 


Differential Limited-Slip—Ford 10.25 Inch Ring Gear 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone, or new 
sealant must be applied. 


Add lubricant through the fill hole until the 
lubricant level reaches the bottom of the fill hole 
with the axle in the running position 
(approximately 6.5 U.S. pints). For out-of-vehicle 
repairs, add 7.5 U.S. pints of lubricant. Add 
0.237L (8 oz) of Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 1 18-A). Install the fill 
plug and tighten to 20-41 N-m (15-30 ft-Ib). 


TIGHTEN BOLTS 
TO 34-47 N-m 


(25-35 FT-LB) T 


RATIO TAG 
HOLD-DOWN BOLT 
20-34 N-m (15-25 FT-LB) 


Operate the vehicle for approximately 16 km (10 
miles), making at least ten figure-eight turns to 
flush the old lubricant out of the clutch packs. 


Repeat steps 2, 3, 4 and 5, making sure to 
replace cover gasket. 


It is possible that a slight chatter, requiring 
additional vehicle operation may remain after 
step 5. If chatter still persists after 160 km (100 
miles) of operation, or remains severe after step 
6 above, disassembly and repair will be 
necessary. 


For further diagnostic and testing procedures refer to 
Section 05-00, Axle-General Driving Service. 


REMOVAL AND INSTALLATION 


Differential Case 


For Removal and Installation Procedures, refer to 
Section 05-02A, Axle—Ford 10.25 Inch Ring Gear. 
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Differential Limited-Slip—Ford 10.25 Inch Ring Gear 


DISASSEMBLY AND ASSEMBLY 


Differential Case 
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Disassembly 
NOTE: The differential bearings need not be removed 


to overhaul the Ford Limited-Slip Differential. If bearing 
removal is required, refer to Differential 
Bearings—Removal and Installation in this section. 
Removal and installation of the side gears, clutch 
packs, pinion gears and thrust washers require 
special procedures and tools as described below. 


DIFFERENTIAL SPECIAL TOOLS 


ROTATING HANDLE 
T86T-4205-A 
NUT = 


SPLINED 
HOLDING TOOL 
D83T-4205-A 


coe BAR 


STEP PLATE 
D83T-4205-C2 
NOTE: HEX HEAD SCREW, DOWEL BAR 


AND NUT ARE INCLUDED IN KIT 
D83T-4205-C 


HEX HEAD SCREW 


E6413-1B 


RETAINER 
CLIP 
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PINION SHAFT 


LOCK BOLT 


pz, 
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— ей 


PINION SHAFT 
LOCK BOLT 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install differential assembly Holding Tool, 
D83T-4205-A, in a suitable vise. Install differential 
assembly in the vise with the ring gear side facing 


up. 


MOUNT DIFFERENTIAL HOLDING 
TOOL-D83T-4205-A IN 
VISE AS SHOWN 


STEP PLATE 
D83T-4205-C2 


E6417-1A 


5. Install nut in upper side gear. Hold nut in position 
while installing Hex Screw Tool (part of 
D83T-4205-C). 


UNES 
` 
, 

Ç Р 


à {У HEX HEAD SCREW 
E6415-1A 7 (РААТ OF KIT 
D83T-4205-C) 


3. With a hammer and drift, drive the pinion shaft 
from the differential case. 


PINION — lj [] {] A ї\ ЭЩ 


SHAFT | ` 
іш es E [г e- 


NUT 
(PART OF KIT 
D83T-4205-C) 


Susa / DRIFT 


E6418-1A 


Е6416-1А 6. Insert Dowel Bar or equivalent, part of 
D83T-4205-C, in hole of nut. Tighten forcing 
| screw to force side gears away f the pini 
gear bore. Apply a small amount of grease to nut from turning when the forcing screw is 
centering hole of the step plate. tightened. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. With an appropriate size feeler gauge, push the 
pinion gear thrust washers out from between the 
pinion gears and the differential case. Remove 
the thrust washers, then back off the forcing 
Screw until it is loose (approximately one turn). 


DOWEL BAR " ащ 
(PART OF KIT = 


D83T-4205-C) . 


ШЕП PART OF KIT 
К {| Li Wr, ШІ D83-4205 C] 
L g 
1; MES. 

| \ Е6419-1А 


ек АЎ 
ші 
mm Е 


| 


USE FEELER GAUGE 


THRUST WASHER 
FROM BETWEEN 


PINION GEAR 
AND DIFFEREN TIAL CASE 45 S | | | Е 66420. 1А 


8. Insert Rotating Tool T86T-4205-A in the pinion 


shaft bore and turn the case to ‘‘walk’’ the pinion 
gears out to the differential case windows. 
Remove the pinions. 


NOTE: Make sure vise is tightened securely 
during this step. 


DIFFERENTIAL ROTATING 
HANDLE T86T-4205-A 


/ PINION GEAR | ) — S E6421-1A 
\ TES 


9. Remove the forcing screw and step plates. 


Remove the side gears, retainer clips and clutch 
pack assemblies. 


10. Remove the retainer clips from both clutch packs 
to allow separation of the discs and plates for 
cleaning and inspection. Refer to the exploded 
view at the beginning of this procedure. 


CAUTION: When separating the clutch plates 
and discs, note the sequence in which they 
are disassembled. They must be 
reassembled in the same sequence. 


ud | << OY i 
M O w . 


ASSEMBLIES 


Sy: 
202 
AN 


Е6422-1В 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 2. Prelubricate the thrust face of the side 2. 
I | I + Assemble the plates and discs to the side gear 
i a - hi ace splines in exactly the same sequence in del 
А - jui icti ifi they were removed. Assemble the retainer clips 
ДЕН шада ыы to the ears of the plates. Make sure both clips are 
| completely assembled and seated onto the ears 


of the plates. 


SIDE PLATE 
GEAR DISHED DISC PLATE DISC 


d 
N | 
| 


Install Differential Holding Tool, D83T-4205-A їп а 
suitable vise. Place differential case on holding 
tool with ring gear side facing up. Insert the clutch 
ack and side gear assemblies into the 
differential case. Make sure that the clutch packs 
stay assembled to the side gear splines, and that 
the retainer clips are completely seated in the 
pockets of the differential case. Hold the upper 
clutch pack and side gear assembly in place to 
prevent it from falling out of the differential case. 


CLUTCH 
PACK AND 
SIDE GEAR 
ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Position Step Plate, D83T-4205-C2, in the bottom 
side gear bore. Apply a small amount of grease to = | 
the step plate bore. Position nut, part of 
D83T-4205-C, in the top side gear bore and hold 
it in place. Install the Hex Screw Tool, part of 
D83T-4205-C, and tighten it two turns after it 
contacts the bottom step plate. Insert the Dowel 
Bar or equivalent, part of D83T-4205-C, in nut 
bore to keep the nut from turning as the hex 
screw is tightened. 


5. Position the pinion gears in the window of the 
differential case so that they mesh with the side 
gear teeth. Hold the pinion gears in place. Make 


sure that the pinion gears are 180 degrees apart POSIMON PINION Z 
so they will correctly align with the pinion shaft i үн 
bore. SIDE GEARS 


HEX HEAD SCREW 
(PART OF KIT 
D83T-4205-C) 


E6427-1A 
/ ` 


\ \ \ 


6. Insert the Rotating Tool, T86T-4205-A, into the 
pinion shaft bore and turn the differential case. 
This will cause the pinion gears to engage the 
side gears and ''walk"' into the differential case. 
Rotate the differential case until the pinion mating 
shaft holes are lined up exactly with the holes in 
the pinion gears. 


D83T-4205-C) 


E6426-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: it will probably be necessary to loosen or 
tighten the forcing screw to allow the pinions and 


side gears to rotate. 
rite TURN DIFFERENTIAL CASE 
TO "WALK" PINION GEARS 
LAE GWN INTO CASE 


THRUST 
5 is WASHER 
eM / 2 
DIFFERENTIAL » rn 
ROTATING TOOL @ A 
T86T-4205-A 4. Ñ 


wi 
-& 
fJ 
=i 
7113 | 
#- 
>: 


AT E6429-1A 


8. Besureto align the thrust washer holes with the 
bore in the differential case PRIOR to installing 
БЕРЕ ТА differential pinion shaft. 


7. Prelubricate both sides of the pinion thrust 
washers with Hypoid Gear Lubricant, 
EOAZ-19580-AA (ESP-M2C 154-A) or equivalent. 
Apply torque to the forcing screw to allow 
clearance to insert the thrust washers. Insert the 
pinion gear thrust washers between the pinion 
gears and the differential case with the concave 
side facing in. 


cs 22 А ALIGN THRUST WASHER 
IN PINION BORE ™ 
WITH FINGER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Loosen the forcing screw and remove the step 
plate and nut from the side gear bores. Install the 
pinion shaft in the differential case. Install the 
pinion shaft lock boit and tighten to 20-40 Nem 
(15-30 ft-Ib). 


. If removed, install the ring gear on the differential 
case and tighten the attaching bolts to 
specifications. For detailed procedures and 
specifications, refer to Section 05-02A, 
Axle—Ford 10.25 inch Ring Gear. 


т cm > 
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REMOVAL AND INSTALLATION 


Differential Bearings 
Removal 


NOTE: It is not necessary to remove the differential 
bearings as a part of the differential case disassembly 
procedure. 


NOTE: Differential bearing removal requires special 
tools and procedures. 


ECIAL TOOLS 
PULLER xi PINION BEARING 


š -C* CONE REMOVER 
T81P-1104-C 0791-4621-А 


"USED WITH STEP PLATE-D80L-630-7 


E6432-1B 


Differential Limited-Slip —Ford 10.25 Inch Ring Gear 


1. Mount the differential case in a vise. Use brass 
pads on vise jaws to prevent damage. Mount 
split-type Pinion Bearing Cone Remover 
0791 -4621-А on the differential case. Tighten 
bolts on puller to separate the bearing cone from 
the case face. 


SPLIT-TYPE PINION BEARING 
CONE REMOVER 


DIFFERENTIAL 
BEARING 


E6433-1A 


2. Place step plate (available as part of Step Plate 
Set D80L-630-7) on bearing inner cone. Apply a 
small amount of grease to the step plate bore. 


STEP PLATE 
D80L-630-7 


E6434-1A 


3. Mount push-type Puller T81P-1104-C on the 
bearing cone remover, making sure that the puller 
shaft seats in the bore of the step plate. Pull the 
bearing off the differential case. 


CAUTION: it is extremely important to apply 
a liberal amount of oil to the screw threads of 
Tool T81P-1104-C. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: Replace bearings whenever they are Installation | | | 
removed from the differential. 1. Install differential bearings on the case hubs using 
Differential Bearing Cone Replacer, 
| | D81T-4221-A. 
HBERAL AMOUNT OF NOTE: Press against the bearing cone only. 
OIL TO THE 

SCREW THREADS 

PUSH-TYPE PULLER 
LL 


ІШІШІШІЗе; 
| ] 


P 


DIFFERENTIAL 
SIDE BEARING 
REPLACER 
D81T-4221-A 
IMPORTANT APPLY 


A LIBERAL | | E ( DIFFERENTIAL 
AMOUNT OF | yasa BEARING CONE 
OIL TO THE : | x Ul AND ROLLER 
SCREW THREADS 


25 » mmn 


ШШШ 


SPECIFICATIONS 


Refer to Section 05-00, Driving General Service and 
Section 05-02A, Axle—Ford 10.25 Inch Ring Gear for 
specifications. 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) 


Approximate Lubricant Capacity (іп-Уеһісіе 
Vehicle Repair) 2) 
[ US. Pints | Imperial Pint 
F-250, F- ! hassis САВ, А 
di ССИ СИ | = |. 


@ Ford design conventional Axles use Hypoid Gear Lubricant, ЕОА2-19580-АА (ESP-M2C154-A) or equivalent. 

@ Service refill capacities are determined by filling the axle with the specified lubricant to the bottom of the filler hole with the vehicle in running position. 

(3) Below bottom of filler hole with vehicle in running position. 

(4) Plus 8 oz. (U.S. measure) additive friction modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent for limited-slip applications. CE6524-D 
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SECTION 05-02D Axle, Rear Integral Carrier —Dana 
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VEHICLE APPLICATION 


E-250 Through E-350 and F-Super Duty Vehicles 


DESCRIPTION AND OPERATION 


Several models of Dana rear axles are used in regular 
production or are available as options on the 
E-250—E-350 and F-Super Duty Vehicles. 
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DESCRIPTION AND OPERATION (Continued) 


MODEL 60-1U AND 70-2U 
FULL FLOATING AXLES 


NOTE: SHOCK ABSORBER MOUNTING š MODEL 80 — FULL FLOATING AXLE 


BRACKETS NOT SHOWN ON AXLES E 6668-E 


The Model 60-1U semi-floating rear axle is used on 
light duty E-250. The Model 60-10 full floating rear 
axle with single rear wheels is used on heavy duty 
E-250 and E-350. The model 70-1HD (DSO models 
only) and 70-2U full-floating dual rear wheel axle are 
found on E-350. The Model 80 full-floating, dual rear 
wheel axle is used on F-Super Duty vehicles. 


05-02D-3 
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DESCRIPTION AND OPERATION (Continued) 
Model 60-IU Semi-Floating Axle 


MODEL 60-1U SEMI-FLOATING AXLE 


AXLE SHAFT 
NUT 
me 4851 
BEARING 
YOKE 
K 3 X PINION 
SEAL 1 SEAL 9 
° 4676 
OUTER PINION | 
V, BEARING DUST 
SS f SHIELD 
PINION 
DIFFERENTIAL GEAR OIL SLINGER 
PINION SHAFT C.cup 4215 THRUST 
4211 | | CUP 
WASHER СЫР 
4230 
OUTBOARD SIDE GEAR „- SHIMS 
SPACER 4236 
WASHER 


pm "2 
“2 A 


` 7 N S - 2 
САР ( | а. т-ға 
ў SENSOR 
с? RING So BAFFLE 


BEARING | \ 
` CUP 

0) 4628 
INNER PINION 
BEARING 
4630 

DRIVE 
PINION 
4209 


RTV 
COVER SEALANT 


MODEL 60 TRAC-LOK LIMITED SLIP 


E4831-F 


THRUST WASHER DIFFERENTIAL 


BEARING PRELOAD AND 


v-dc0-SO 


m 

= | 0 

a |o 

а. 

° | 2 

Ес 
4 РІМОМ 5НАҒТ BACKLASH ADJUSTING a ==. 

те 4211 SHIMS-4067 ге c 9 

SIDE GEAR DIFFERENTIAL S > 

4236 $ 85 BEARING-4222 a > 

| м 

WASHER _ 2 o g 

4228 - 7 N O 

OUTBOARD c 5 

FILLER PLUG DIFFERENTIAL SPACERS т m 
353051 SENSOR BEARING-1244 c “Л 
RING o". т > 

СА$Е к і 

4204 OR о o 

LOCK PIN 4205 = 2. 

+ : CUP 328 BEARING HOUSING 2 рец 

AU N J DRIVE PINION CAP-4010 / 4010 = С) 

| Ay 4209 CUP x О 

ka is ° | š 

> RING GEAR 52 = 

BOLT MP) ` 4209 @ 2 
MODEL 70 — 2 PIECE CASE POWER-LOK DIFFERENTIAL 43% T PINION INNER — б 
BEARING-4630 АЧМ OUTER ы О. 

SHIM-4109 CUP-4616 


HUB AND DRUM 


WHEEL VALVE ASSEMBLY 


ASSEMBLY STEM OIL RETAINER 
ASSEMBLY-1175 


OUTER CONE AND 
ROLLER BEARING 


1240 
NUT 
351025 

WASHER INNER CONE 

34848 AND ROLLER 

Z) ^ 
^ p. < 
AXLE SHAFT 


4234 


GASKET 
1001 


MODEL 60-1U AND 70-2U FULL FLOATING AXLE 


SELF LOCKING 
NUT-34447 


SLINGER 

4670 
PINION OUTER 
BEARING-4621 

LOCKNUT 
354845 
FLANGE 
4851 


guedq—- 911182 елбәји леән ‘әјхү 


MODEL 60 TRAC-LOK DIFFERENTIAL E1694-T 


p-Qc0-SO0 
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DESCRIPTION AND OPERATION (Continued) 


Model 80 Full Floating Axie 


MODEL 80 FULL FLOATING AXLE LOCKNUT 
SCREW AND 354845 
LOCKWASHER AXLE WASHER 


SHAFT PINION YOKE AND 
DUST SHIELD 
ASSEMBLY 


_— GASKET PINION OIL 


< 


4676 
OUTER PINION 
BEARING CONE 


THRUST 
WASHER 


PINION PRE-LOAD 


SHIMS 
NA š 
a 


OUTER 
PINION 
BEARING CUP 
4616 


UO 
SIDE GEAR @ tS 
THUST ~O WS Ар Ж, 
WASHER / 
4230 >< RON AXLE 
s ЖҚ. A HOUSING 
THRUST A N ЫМ; ASSEMBLY 
WASHER (RS MATE GEAR ^ N 4010 
MATE = SIDE GEAR Ñ. 


cA 
` 


DIFFERENTIAL 
BEARING CONE 
4222 


THRUST 
MATE WASHER 


OUTBOARD 
SPACER 


DIFFERENTIAL 
BEARING CUP 


1244 
BEARING i ha 
Ж : 4109 
010 4 // f Ж d (Ww INNER 
BEARING CAP CUP 
SCREW INNER 4616 
BEARING 
BRAKE LINE CONE 
4630 
SCREW PINION 
COVER 4209 
PLATE 
4033 
353051 : TAG E7490-D 


The pinion gear and shaft is supported by two 
opposed tapered roller bearings which are assembled 
in the forward side of the carrier housing. Pinion 
locating shims, installed between the rear bearing cup 
and the cup seat, control the drive pinion depth 
adjustment. The pinion bearing preload is controlled by 
shims located between the pinion front bearing and the 
shoulder on the drive pinion shaft. 


The differential case assembly is supported by two 
opposed tapered roller (side) bearings and cups, 
which are retained in the housing by removable caps. 
Shims, installed between each differential side bearing 
and the shoulder on the case, perform three functions: 
they take up the differential case side clearance; they 
adjust the backlash between ring gear and pinion; and 
they establish differential side bearing preload. All 


Model 60, 70 and 80 Rear Axles have spacers 
outboard of the differential bearing bore to protect the 
housing if the bearing cup has spun in the housing. 
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DESCRIPTION AND OPERATION (Continued) DIAGNOSIS AND TESTING 
А cover on the rear of the carrier housing provides Refer to Section 05-00, Driveline—General Service. 
access for inspection, removal and installation of the Also refer to Section 00-04 Noise, Vibration and 


differential assembly and drive pinion. A metal tag, Harshness Diagnosis. 
stamped with the gear ratio, part numbers and limited 
slip (if applicable), is secured to the housing by two of 
the cover bolts. ADJUSTMENTS 


The Model 60-10 rear axle has semi-floating axle 


shafts, meaning the axle shaft supports the load. For adjustments refer to the specific adjustments in 
The Model 80, 70- 1HD, 70-20 and 60-10 rear axles this Section under Disassembly and Assembly and 
are equipped with full-floating axle shafts, meaning Section 05-00, Driveline—General Service. 
that loads are supported by the axle housing. The axle R 

е efer їо Section 05-02E Wheel Hub and 
shafts can be removed without disturbing the wheel Bearing—Dana Axle Full Float for rear wheel bearing 


bearings, which are opposed tapered roller bearings A ds 
and are part of the hub assembly. ШЕШ кое and rear hub specific 


The rear hub and drum (rotor instead of drum on the Refer to Section 06-03 Disc Brakes, for rear disc 


Model 80) on full float axles is supported or ‘‘floats’’ 

brake assembly and/or disassembly procedures for 
on the axle spindle on two opposed tapered roller F-Super Duty е cle Model 80 rea СДА e usage 
bearings. It is retained on the spindle by a ratcheting | 


nut that is tabbed to a slot on the spindle. If, for any 
reason, the hub is removed from the spindle, the old 


hub seal must be removed and a new hub seal REMOVAL AND INSTALLATION 

installed. 

The Dana Model 60, 70, and 80 rear axles have an Drive Pinion Oil Seal 

integral type housing, hypoid gear design with the 

centerline of the pinion set below the centerline of the Removal 

ring gear. The drive pinion oil seal can be replaced without 

The housing assembly consists of a cast center removing the axle assembly from the vehicle. 
section with two steel tube assemblies and a stamped 1. Raise the vehicle on a hoist or raise the rear end 
rear cover. The cover uses Silicone Rubber of the vehicle with a jack. Install safety stands 
Е7Т2-19562-А (ESL-M4G273-A) or equivalent as a under the frame rails and lower the jack or hoist 
gasket. far enough to allow the axle to drop into the 
The differential case is a one-piece design, (except for rebound position for working clearance. 

model 70 Limited Slip models), with two openings to NOTE: Note and mark driveshaft—axle yoke 
allow for assembly of the internal components. The orientation so that it can be re-assembled in the 
differential pinion mate shaft is retained with a lock same position to minimize driveline vibration. 


screw assembled into the differential case for 
semi-float axles and a roll pin for full-float axles. 
Differential bearing preload and ring gear backlash are 
adjusted by the use of shims located between the 
differential bearing cup / races and the carrier housing 
in the semi-float and the full-float axles. 


Other functional differences between the semi-float 
integral rear side assembly and the full-float integral 


Remove the nuts and two U-bolts from the rear 
axle pinion flange and disconnect the driveshaft 
from the rear axle pinion flange. The Model 80 
axle uses straps and bolts which are threaded 
into the pinion flange. Wire the driveshaft to the 
frame. 


rear axle assembly are as follows: 
1. Thesemi-float axle shafts are retained in the axle 
by C-washer locks positioned in a slot on the axle 
shaft splined end. These C-washers also fit into a “2 
machined recess in the differential side gears % 
within the differential case. Pp Ж COMPANION 


- 


2. The full-float axle shafts are retained by bolts 
attached to the hub. The hub rides on two 
bearings at the outboard end of the axle tube. 


З. Asemifloat axle shaft rides on one straight-roller 
bearing at the outboard end. 


ia be 


E7491-1A 
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REMOVAL AND INSTALLATION (Continued) 


Axle, Rear Integral Carrier —Dana 


3. Using Tool T57T-4851-B to hold the pinion flange, Installation 
remove the pinion shaft nut with Tool 1. Clean the pinion oil seal seat. Coat the sealing 
D87L-7384-A. edge of the new seal with a small amount of 
NOTE: The Model 80 pinion nut is tightened to Hypoid Gear Lubricant, С6А2-19580-Е 
440-500 ft. Ib. (ESW-M2C 105-A) or equivalent. Drive the seal 


4. Using Tool T65L-485 1-B or D8OL-1002-L, or 
equivalent, remove the pinion flange. 


5. Using TOOL-1175-AC puller, in combination with 
Slide Hammer T50T- 100-A, remove the pinion oil 
seal. 


COMPANION FLANGE 


HOLDING TOOL —- 


T57T-4851-B 


DIAL 
TORQUE 
уч; WRENCH 
= D87L-7384-A 


E7495-C 2. 


PULLER 
D80L-1002-L 


PINION 
FLANGE 


: шї Тетік 


PINION 
STEM 


E7494-1A 


into the housing, using Tool T83T-4676-A for 
Econoline axles. Use Tool T88T-4676-A for 
F-Super Duty Axles. 


CAUTION: Installation without the proper tool 
may result in early seal failure. If seal 
becomes cocked during installation, remove 
it and install new one. Use care to assure the 
garter spring remains in place during 
assembly. If the spring is dislodged, the seal 
must be replaced. 


PINION OIL SEAL 
INSTALLER 
T83T-4676-A 


E4722-18 


Coat the inside of the pinion flange with a small 
quantity of Hypoid Gear Lubricant, 
C6AZ-19580-E (ESW-M2C 105-A) or equivalent, 
and install the flange on the pinion shaft, using 
Tool D81T-4858-A. 


NOTE: The pinion flange must never be 
hammered on or installed with power tools. 


05-02D-7 
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REMOVAL AND INSTALLATION (Continued) 


PINION 


PINION FLANGE 
REPLACER 
D81T-4851A 


Install the pinion attaching nut on the pinion shaft 
and tighten to specifications listed at the end of 
this Section. Hold the pinion flange with Tool 
1571-485 1-B while tightening the nut with tool 
D87L-7384-A. 


4. Connect the driveshaft to the axle pinion flange 
as originally oriented. Secure with nuts and 
U-bolts or straps and bolts (F-Super Duty 
threaded flange) and tighten to specifications 
listed at the end of this Section. 


COMPANION FLANGE 
HOLDING TOOL 
T57T-4851-B 


EE 
E- 
= 
= 
i 
oe 


D87L-7384-A E7491-1A 


E7495-C Raise the vehicle, remove the safety stands and 
then lower the vehicle to road position. Check the 
level of axle lubricant and add the specified 


lubricant as necessary. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle . Connect the rear shock absorbers, and install the 
Removal stabilizer bar in position. 
NOTE: Axle shafts, wheel hubs, wheel hub bearings . Connect the drive shaft to the rear universal joint 
and the wheel hub grease seals can be replaced flange. Refer го в for installation 
without removing the differential assembly from the instructions and torque specifications. 
axle housing or the rear axle assembly from the . Connect and adjust the parking brake cables (if 
vehicle. so equipped). Refer to Section 06-05, 
The axle shafts, wheel hubs, bearings and grease Brake—Parking. 
seals may be replaced, lubricated, or adjusted as . Connect the hydraulic brake hose and bleed the 
outlined in Section 05-02Е, Wheel Hub and brakes. The axle vent hose is part of the brake 
Bearing— Dana Axle Full Float. hose assembly and uses a special ''flow"' bolt to 
1. Loosen the wheel stud nuts and the axle shaft to secure the hose block assembly to the axle. 

hub retaining bolts. . Fillthe axle with the proper grade and specified 

.2. Disconnect the rear shock absorbers from the amount of axle lubricant, C6AZ- 19580-E 
rear axle, and unclamp the rear stabilizer bar. (ESW-M2C 105-A) or equivalent. 


Then raise the rear end of the vehicle frame until NOTE: This is a different lube than that used in 
the weight is off the rear springs. Place safety Ford axles. 
stands under the frame in this position. 


Lower the vehicle to the floor. 


3. Disconnect the flexible hydraulic brake line at the 
frame. 


4. Disconnect the parking brake cable (if so 
equipped) at the equalizer, and remove the 
cables from the cable support brackets. HOS 50125 SENSING 


VALVE 
5. Disconnect the driveshaft from the rear U-joint 


flange. Disconnect anti-lock wiring from axle 
sensor and height sensing linkage, if so equipped. 


6. Remove the nuts from the rear spring clips 
(U-bolts), and remove the spring seat caps. 


7. Roll the axle from under the vehicle, and drain the 
lubricant. Remove the wheels. Mount the axle in a 
work stand. To remove axle shafts, hubs and 
drums or hub and rotor assemblies refer to 
Section 05-02Е, Wheel Hub and Bearing— Dana 


Axle Full Float. 
Installation 
1. Install inner grease seal after applying a coating қ ы! FLOW 
of Long Life Lubricant, C1AZ-19590-B MENT HOSE 11-24 N-m 
(ESA-M 1C75-BA) or an equivalent lubricant to the (PART OF BRAKE (8-18 FT-LB) 
lip surface. Refer to Section 11-14 for hub and HOSE ASSEMBLY) 
bearing installation (use new axle shaft gaskets); — € 
then, install the axle shafts through the housing INTEGRAL BRAKE-VENT HOSE 


ends so that they will spline to the differential side 
gears. Prior to re-installation of the axle shaft, 
clean and remove any metallic debris in the hub 
bolt holes. Also inspect for cracked materíal 
around the holes, depth of the threaded hole, 
(minimum 1.0 inch), and oversized threaded Rear Axle Shaft —Semi-Floating Axle 


holes, and replace hub if any of these three AY ч ; ы 
conditions are present. Install new shaft retaining Model 60-1U —Semi-Floating Axle, E-250 


bolts (with loctite-type adhesive) and Removal 
lockwashers every time the bolts are removed. . Lift vehicle and install safety stands. 
2. After installing the rear wheels, roll the axle . Remove wheel and brake drum. 
assembly under the vehicle. | | 
. Drain lubricant from the axle. Remove cover plate 
3. Install the rear spring clips (U-bolts) and spring to drain lubricant. Clean the gasket material from 
seat caps. On Econoline, tighten the nuts to the cover and axle housing. 


150-217 N-m (110-160 ft-Ibs). Tighten F-Super 
Duty nuts to 200-270 ft.-lbs (267-360 М-т). 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove the differential pinion mate shaft 
lockscrew as shown in the illustration. 


NOTE: It is possible for Dana semi-float axles to 
be equipped with lockscrew coated with either a 
Loctite treated thread (or equivalent) or torque 
prevailing threads. The two types of lockscrew 
may be identified as follows. 


e the Loctite (or equivalent) treated lockscrew 
have a 5/32 inch hexagram socket head. 


e the torque prevailing lockscrew has a 12-point 


drive head. Loctite (or equivalent) treated 
lockscrew, it must not be re-used under any 
circumstances. 


If the axle is equipped with the torque prevailing 
lockscrew, it may be re-used up to four times 

(four removals and installations). When in doubt 
about the number of times the torque prevailing 


lockscrew was removed, replace the lockscrew. 


5.  Liftout the differential pinion mate shaft as 
shown. Shaft is a slip-fit design and may be 
x removed by hand. 


DIFFERENTIAL 
PINION SHAFT 
LOCK SCREW 


DIFFERENTIAL 
PINION MATE 
SHAFT 
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Push the flanged end of axle shaft toward the 
center of the vehicle and remove the C-clip from 
button end of shaft as shown in the illustration. 


C-CLIP 


2 
18 МЕ 


t 2 


7. Pull the axle shaft from the axle tube being careful 


not to damage oil seals. 


E4760-18 


NOTE: When removing axle shafts, do not rotate 
differential side gears. Rotating side gears 
causes the pinion mate gears and thrust washers 
to turn to the differential case opening and fall out. 


NOTE: In semi-floating axles, after the axle shafts 
have been removed, assemble the pinion mate 
shaft and lockscrew back in the differential case. 
Use old lockscrew and assemble finger-tight to 
prevent the side gear and mate gears from 
rotating and dropping out of the differential case. 


Installation 

1. Pushaxle shaft into axle tube, making sure 
splined shaft end engages side gears. Be careful 
not to damage oil seals and bearings. 
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REMOVAL AND INSTALLATION (Continued) 


2. Push the flanged end of axle shaft towards center 
of axle and install C-clip. Pull flanged end outward 
until C-clip locks into side gear. 


C-CLIP 


4 
- 
EI 
an 
ә 
- 


^" 
am 


E6669-1B 


1 о 


3. (Install pinion mate shaft. Be sure lockscrew hole 
of the shaft is lined up with the lockscrew hole in 
case. Be sure pinion gear side washers are in 
correct position. 


4. Install the new lockscrew, making sure the hole in 
the differential cross shaft is lined up with the 
screw hole in the case. Make sure the threads in 
the differential case and on the lockscrew are 
free of dirt and oil. Tighten lockscrew to 27-34 
N-m (20-25 ft-Ibs). 


DIFFERENTIAL 
PINION SHAFT 
LOCK SCREW CN 


5. Add RTV or an equivalent sealer to the cover 
plate. Install cover plate. Do not use an acelic 
acid based RTV. 


A flat mounting surface cover plate is used on all 
Dana design axles. This cover plate requires the 
use of a silicone rubber sealer material, Silicon 
Rubber E71Z-19562-A (ESL-M4G2734A), or 
equivalent rather than a gasket. 


The cover face of the carrier and the flat surface 
of the cover plate must be free of any oil film or 
foreign material. 


CAUTION: Clean both flat surfaces with a 
suitable solvent to remove all traces of oil 
film. Sealant material must meet 
specifications of ESL-M4G273-A, B, ASTM1, 
GE503, Z1, Z2, Z3 sealant or equivalent. 


Apply Silicone Rubber, Е7Т2-19562-А 
(ESL-M4G273-A), or equivalent to cover plate 
surface. Ensure that the sealer bead is laid on the 
inside of the cover screw holes. The bead is not 
to pass through the holes or outside of the holes. 


The bead is to be 3.18-6.35mm (1/8-1/4 inch) 
high and з. 18-6.35mm (1/8-1/4 inch) wide. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


Assemble two cover screws into cover at 8 
o'clock and 2 o'clock position. Use these two 
holes to guide cover plate into position on the 
carrier. 


Install remaining screws. Tighten alternately and 
evenly. Tighten screws to 41-54 N-m (30-40 
ft-lbs). 


Allow one hour cure time before filling carrier 
with the proper amount of specified lubricant 
and vehicle operation. 


CONTOUR OF BEAD 


E6667-1A 


Fill the axle housing with the specified amount of 
axle lubricant, COAZ-19580-E (ESW-M2C 105-A). 


NOTE: This lube is different than that used in Ford 
axles. 

Install brake drum in position of on axle shaft 
flange. 


Install wheel and tire assembly in position to axle 
shaft flange. Tighten nuts to specifications listed 
in Section 04-04, Wheels and Tires. 


Lower vehicle and road test. 
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05-02D- 12 
REMOVAL AND INSTALLATION (Continued) 


Rear Axle Shaft —Fulil Floating Axle 


Models 60-10, 70-20 and 80—E-350 ОНУ, Р-Ѕирег 
Duty series vehicles for removal and installation of 
rear axle shafts. Refer to Section О5-О2Е, Wheel Hub 
and Bearing— Dana Axle Full Float. 


Oil Seal and Whee! Bearing —Semi-Floating 
Axle 
Model 60-1U Semi-Floating Axie 
E-250 
Removal 
Remove axle shaft as described in this Section. 


Remove the oil seal from the axle tube. Discard 
the seal. 


Pull the bearing from the axle tube using Push 
Puller T81P-1104-C, Adapters T81P-1104-B 
(coarse thread) or D81T-1104-A (fine thread) 
and Rear Wheel Bearing Remover, T81T-1225-A, 
as shown. 


CAUTION: Wear safety glasses when 
removing the bearing in the event the 
bearing explodes or shatters during removal. 


Use a standard metal cleaning solvent to clean 
out the bearing bore in the housing. Wipe this 
area clean, making sure it is free from dirt or any 
other contamination that might be present. 


NOTE: The bearing bore must be free from nicks 
and burrs. Wipe the bore with emery cloth to 
assure a smooth surface. Clean bore out with a 
standard metal cleaning solvent. If bore has burrs 
or spalled areas and a new bearing is installed, it 
may lead to early fatiguing. 


ADAPTERS 
T81P-1104-B (COARSE THREAD) 
D81T-1104-A (FINE THREAD) 


PUSH PULLER 
T81P-1104.C 


REAR WHEEL 
BEARING REMOVER 
T81T-1225-A 


Installation 


1. Coat the bearing with differential lube for easier 
assembly and to prevent possible scoring of the 
tube bore. 


Axle, Rear integral Carrier—Dana 


Install bearing in the tube bore using Push-Puller 
T81P-1104-C, Adapters T81P-1104-B or 
D81T-1104-A, Step Plate 0801-630-1 and Rear 
Axle Bearing Replacer T8OT-4000-X. 


NOTE: When installing bearing make sure the 
bearing is not cocked in the bore during 
installation. 


Install a new oil seal in the bore using Push Puller 
T81P-1104-C, Adapters Т81Р-1104-В or 
D81T-1104-A, Step Plate D8OL-630-1 and Rear 
Oil Seal Replacer T80T-4000-Y, as shown. Ап 
alternate method of installing the seal is to drive 
the seal into place with Rear Oil Seal Replacer 
T80T-4000-Y and Driver Handle, T8OT-4000-W. 


NOTE: Make sure the seal is not cocked in the 
bore during installation. 


REAR AXLE 
BEARING REPLACER 
T80T-4000-X 

REAR OIL SEAL 
REPLACER í. 
T80T-4000-Y 


"PUSH PULLER 
T81P-1104-C 


STEP PLATE 
A ADAPTERS D80L-630-1 


T81P-1104-B (COARSE THREAD) 
T81P-1104-A (FINE THREAD) 


—— 
E7449-1A 


Lubricate cavity between seal lips and bearing 
with Long-Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B). 


install axle shafts as described in this Section. 


Oil Seal and Wheel Bearing —Full Floating Axle 
Model 60-1U, 70-2U, 80 Full Floating Axle 
Removal and Installation 


Refer to Section 05-O2E, Wheel Hub and 
Bearing— Dana Axle Full Float for removal and 
installation procedures. 


DISASSEMBLY 


NOTE: When changing ratios on the Model 60 and 
Model 70 Series rear axles, it may be necessary to 
change the differential case along with the ring gear 
and drive pinion. 
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DISASSEMBLY (Continued) 


In the 60-10, and 70 Series axles, ratios ''3.54 to 1” 
up to “4.1010 1” incorporate a thick differential case 
flange and a thin ring gear. Ratios ‘‘4.56 to 1" and up 
incorporate a thin differential case flange and a thick 
ring gear. 


THIN 
RING GEAR 


THICK 
FLANGE FLANGE 


NOTE: ANTILOCK EXCITOR RING PRESSED ON DIFFERENTIAL 
CASE FLANGE NOT SHOWN. | 
Е8551-1А 


Disassembly 


1. Remove the rear axle from the vehicle as outlined 
in Removal and Installation. 


2. Remove cover plate screws, and cover plate. Tip 
carrier to allow lube to drain completely. Also 
during this time clean the cover face of the 
carrier, making sure it is free from any nicks and 
remove old RTV gasket material. 


3. Remove bearing caps. 


NOTE: Mating letters are stamped on caps and 
carrier. This is important at time of assembly as 
they are to be assembled exactly as removed. 
Letters are in vertical and horizontal positions. 


BEARING 
CAPS 


Axle, Rear Integral Carrier —Dana 


CAUTION: Before removing differential case 
and ring gear, make sure the axle shafts are 
pulled out far enough for clearance to 
remove differential. Refer to Section of 
manual covering the type of axle assembly 
being serviced. 


4. Place Differential Housing Spreader on the 


housing. Install Dial Indicator, Tool D78P-420 1-В 
on the carrier housing. Do not spread housing 
more than O.38mm (0.015 inch). 


DIAL INDICATOR 
D78P-4201-B DIFFERENTIAL 


HOUSING SPREADER 
OOL-4000-E 


| 


Е7674-1С 


5.  Pry differential case from carrier with two pry 
bars. After differential case has been removed, 
remove spreader. Use caution to avoid damage 
to ring and pinion. Mark or tag bearing cups 
indicating from which side they were removed. 


HOUSING DIFFERENTIAL ASSEMBLY 
SPREADER AND RING GEAR 
TOOL 
4000-E 
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RIGHT-HAND SPACER 
SPACER E7497-1C 
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DISASSEMBLY (Continued) 


Dana Model 60, 70 and 80 rear axles incorporate 7. Place a few shop towels over the vise to prevent 
spacers installed outboard of each differential bearing the ring gear teeth from being nicked. Place case 
cup. Remove both spacers and tag each indicating the in vise. Remove ring gear bolts. Leave four bolts 
side each was removed from. Inspect both spacers for loosely assembled 90 degrees apart. Tap each 
damage, bent or grooved conditions. Replace if bolt head alternately with a rawhide hammer to 
required. loosen the ring gear. Remove bolts and ring gear. 


NOTE: Whenever removing the ring gear bolts, 
always replace with new bolts upon assembly. 
Use grade 9 bolts for service replacement for all 
Dana axles. 


CAUTION: USE CARE to not damage excitor 


LH SPACER | 


ae AER ring when removing ring gear. If the excitor 
ring is removed, it must be replaced with a 
new one. 
RAWHIDE 
HAMMER 
GRADE 9 
BOLTS 


DIFFERENTIAL 
CASE 
E7496-1B 


6. Remove differential bearings with special tool, 
Universal Bearing Remover D81L-4220-A. Place 
the tool in a vise when removing bearing. Wire 
shims, bearing cup, bearing cone, and outboard 
spacer together. Identify from which side they 
were removed. (Ring gear side or opposite side). 
If shims are damaged, replace with new ones at 
time of assembly. Shims are available in AGAR 
thicknesses of mm .08, .13, .25, and .76 (.OO3 
inch, .005 inch, .010 inch, and .030 inch). 

Reposition case in puller and remove other 8. If required remove the excitor ring with a soft 
bearing cone as described above. Replace faced hammer. Discard the excitor ring. 
bearings whenever they are removed from the 

carrier. 


UNIVERSAL BEARING 
REMOVER 
D81L-4220-A 


E7206-1A 
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DISASSEMBLY (Continued) 


9. Replace case in vise and drive out lock pin which 
secures the pinion mate shaft. Use a small drift as 
shown. 


c 
LOCKPIN | О d 
» 

E8554-1A 


10. Remove pinion mate shaft with drift as shown. 


PINION PINION MATE SHAFT 
MATE GEAR 


—— а= FQ L 
% DN 
ASN LN 
SIDE GEAR Y 
/ (Na 
/1 е 


11. To remove side gears and pinion mate gears, 
rotate the side gears. This will allow the pinion 
mate gears to turn to the opening of the case. 
Remove pinion mate gears and also the spherical 
washers behind the gears. Lift out side gears and 
thrust washers. Inspect all parts, including the 
machined surfaces of the case itself. If excessive 
wear is visible on all parts, it is suggested that the 
complete differential assembly be replaced. If any 
one of the gears are to be replaced, THEY ARE 
TO BE REPLACED AS A SET. 
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PINION 


SIDE GEAR 
MATE GEAR 


E6347-1A 


12. Turn nose of carrier in a horizontal position, 
remove pinion nut with tool D87L-7384-A. Hold 
pinion flange with Tool T57T-485 1-B Companion 
Flange Holding Tool, and remove pinion nut and 
washer. 


NOTE: Pinion nut for Model 80 axle requires 
596-678 N-m (440-500 ft-lbs.) of torque to 


remove. 
= ee @ 
DIAL TORQUE 
WRENCH 
D87L-7384-A 
TOOL 
T57T-4851-B 
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DISASSEMBLY (Continued) 


13. Remove pinion flange with Tool-D8OL- 1002-L. If 


the pinion flange shows wear in the area of the 
seal contact, it should be replaced. 


PULLER 
D80L-1002-L d 
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14. Remove pinion by tapping with a rawhide 


hammer. Catch the pinion with your hand to 
prevent it from falling and being damaged. 


CAUTION: Handle pinion gear carefully to 
prevent injury. 


PINION SHAFT 
THREAD 
PROTECTOR 
T85T-4209-AH 


Ж Жж | E5874-1A 


NOTE: On the spline end of the pinion, there are 
bearing preload shims. These shims may stick to 
the pinion or bearing or even fall out. These shims 
are to be collected and kept together since they 
will be used later in assembly. Try not to damage 
shims. If shims are damaged, replace with new 
ones. Shims are available in thicknesses of mm 
„08, .13, .25, and .76 (.003 inch, .005 inch, .010 
inch, and .030 inch). 


Model 70 axles may also include a pinion bearing 
preload spacer with the inner pinion bearing 
preload shims. 


The illustration shows the assembly sequence for 
the drive pinion preload spacer that is included in 
the service kit and must be used with the drive 
pinion kit. 

The drive pinion preload spacer and preload 
shims assembly sequence must be followed. If 
sequence is not followed and components are 
improperly assembled, it may cause unit failure. 


Axle assemblies manufactured without and prior 
to the use of the pinion preload spacer may be 
serviced with this drive pinion and preload 
spacer. 
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DISASSEMBLY (Continued) 


WASHER 
DUST SHIELD š 
(PRESSED ON END YOKE) PINION 


NUT 


SLINGER 


END YOKE 
(PINION FLANGE) 
BEARING 


PINION 
OIL SEAL 
PINION 
PRELOAD SHIMS 


BEARING 
CONE 


DRIVE PINION 
STEM 


PINION PRELOAD 
SPACER 


SHOULDER FOR 
PINION PRELOAD SPACER 
E7499-2B 


15. Pull out pinion seal with Puller T77F-1102-A, 16. Turn nose of carrier down. Remove outer pinion 
Bearing Cup Puller and Т50Т-100-А, Slide bearing cup with Driver Handle D8 1L-4000-A and 
Hammer. Discard seal. REPLACE WITH NEW the correct size bearing cup remover as shown in 
ONE AT TIME OF ASSEMBLY. Remove bearing the following illustration. 


cone and outer oil slinger. CAUTION: Do not nick carrier bore. 


NOTE: The front and rear carrier section may 
vary in pinion bore depth due to the possibility of 
Mg ie = the need for either а baffle or slinger or both. 


The baffle serves the same purpose as a dam, to 
assure that the pinion bearings are maintained 
with lubricant. 


Тһе slinger serves the purpose of assisting the | 
lube to flow up through the oil channels to 
lubricate the pinion bearings. If used, they are 
part of the pinion setting adjustment. 


. Remove the inner bearing cup with Driver Handle 
D8 1L-4000-A and the correct size bearing cup 


remover as shown in the following illustration. 
SEAL PULLER 
TOOL-1175-AC 


OIL SEAL 
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DISASSEMBLY (Continued) 


Inner and Outer Bearing Cup Removal 


WASHER 
DUST SHIELD - 
(PRESSED ON END YOKE) PINION 
NUT 
SLINGER 
END YOKE 
(PINION FLANGE) 
BEARING 
CUP 
PINION 
OIL SEAL 
PINION 
PRELOAD SHIMS 
BEARING 
CONE 
DRIVE PINION 
STEM | 
PINION PRELOAD 
SPACER 
SHOULDER FOR 
PINION PRELOAD SPACER 
E7499-2B 
PINION BEARING 
CUP REMOVER 
D81T-4628-A INNER (MODEL 60) 
D81T-4628-B INNER (MODEL 70) 
D81T-4628-D OUTER (MODEL 60-70) 
T88T-4628-A 
HANDLE 
D81L-4000-A 
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OUTER CUP REMOVAL E4835-2G 
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DISASSEMBLY (Continued) 


NOTE: Shims are located between the bearing cup 
and carrier bore and may also include an oil baffle. If 
shims and baffles are bent or nicked, they should be 
replaced at time of assembly. Wire shim stacks 
together and measure each. If stack has to be 
replaced, replace with same thickness shim pack. 


OIL 
SLINGER 


E7115-1A 


18. Remove bearing from pinion with Universal 
Bearing Remover, D81L-4220-A. 


NOTE: Both baffle and slinger are part of the 
pinion adjustment shims and are to be kept intact 
for assembly. 


UNIVERSAL BEARING 
REMOVER-D81L-4220-A 


CLEANING AND INSPECTION 


Inspection Before Disassembly 


The differential case assembly and drive pinion should 
be inspected before they are removed from the axle 
assembly. These inspections can find the cause of the 
concern and determine the resolution. 


1. Wipethe lubricant from the internal working parts 


and visually inspect the parts for wear and/or 
damage. 


Hotate the gears to see if there is any roughness 
which would indicate damaged bearings or gears. 
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3. Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks / chips. | 


4. Setup dial indicator Tool D78P-4201-B and 
check ring gear and pinion backlash and ring gear 
backface runout. 


Check ring gear and pinion backlash in three equally 
spaced points with dial indicator. 


Backlash tolerance is O. 127-0.203mm (0.005-0.008 
inch) and cannot vary more than 0.05mm (0.002 inch) 
between points checked. 


High backlash is corrected by moving the ring gear 
toward the pinion. 


Low backlash is corrected by moving the ring gear 
away from the pinion. 


These corrections are made by switching shims from 
one side of the differential case to the other. 


To check ring gear backface runout, mount Dial 
Indicator D78P-420 1-B on the carrier so the tip of the 
dial indicator contacts the backface of the ring gear. 
Backface runout should be no more than О. 101mm 
(0.004 inch). 


DIAL INDICATOR 
D78P-4201-B 


E8555-1A 


inspection After Disassembly 


Thoroughly clean all parts. Always use new solvent 
when cleaning bearings. Do not spin dry bearings with 
compressed air. Oil the bearings immediately to 
prevent rusting. Inspect the parts for any major 
damage. Clean the inside of the housing before 
rebuilding. When a scored or chipped gear set is 
replaced, the axle housing must be washed 
thoroughly. Inspection procedures for individual parts 
are outlined as follows. 


Bearing Cups 


Check bearing cups for deep scores, galling, or 
spalling. If a 0.038 1mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 
re-seated. 
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CLEANING AND INSPECTION (Continued) 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must turn 
without roughness. Examine the roller ends for stop 
wear. If inspection reveals either a damaged cup or a 
damaged cone and roller assembly, both parts should 
be replaced. 


Pinion Flange (End Yoke) 


Be sure that the flange lugs have not been damaged in 
removing the driveshaft or in removing the flange from 
the pinion. The end of the flange that contacts the 
bearing cone as well as the nut counterbore and seal 
surface must be smooth and free of nicks. 


Gears 


Examine the pinion and ring gear teeth for scoring, 
excessive wear, nicks and excessive chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 


Sensor Ring 


Examine sensor ring teeth. Replace if any are broken 
or missing. 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. 


ASSEMBLY 


Differential Case 
Assembly 


1. Place differential case in vise. Apply grease, 
Long Life Lubricant, C1AZ-19590-BA 
(ESA-M 1C75-B) or equivalent, to new side gear 
thrust washers and to hubs and thrust face of the 
new side gears. Install both side gears. Apply 
grease to the new pinion mate spherical washers 
and the new pinion mate gears. 
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Assemble both side gears and thrust washers, 
hold in place with hand, then assemble the pinion 
mate gears and washers to hold the side gears in 
place. An easy way to assemble the side gears 
and pinion mate gears is to have all parts 
lubricated with Rear Axle Lubricant 
C6AZ-19580-E (ESW-M2C 105-A) or equivalent 
before assembly. 


Rotate the side gears until the holes of the 
washers and pinion gears line up with the holes of 
the case. If the gears cannot be rotated by hand, 
install one of the axle shafts into the side gear 
spline and use a pipe wrench to turn the shaft. 


PINION i 
GEAR E6350-1A 


Use a drift to line up the holes with those of the 
differential case. 


Assemble pinion mate shaft, drive on shaft to 
remove drift. Be sure lock pin hole of the shaft is 
lined up with the lock pin hole of the case. 


—— DRIFT 


PINION д == 
МАТЕ “Мы — т. 
SHAFT G ЛУ: — 
£ = — Z A ” 


I Ss IN ) 


E6401-1A 


Assemble lock pin. Peen metal of case over pin in 
two places 180 degrees apart to lock in place. 
Note the location of the slot in the lockpin and 
peen 90 degrees away. 
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NOTE: The semi-float shaft riding bearing design 
uses a lock pin that is assembled with the use of a 
12 point socket wrench. Use a new lock pin and 
assemble finger tight only. This procedure is 
necessary to prevent differential side gears and 
differential pinion mate gears from rotating in the 
case and dropping out when servicing the carrier 
section. A new lock pin should be installed after 
assembling the axle shafts. - 


PIN E6402-1B 


7. Align tab in sensor ring with slot in differential 
case. Start two ring gear bolts through the case 
into the ring gear to ensure case to ring gear bolt 
hole alignment. | 


CAUTION: Tab on sensor ring must be 
aligned with slot in differential case. 


SENSOR 
RING 
TAB 


DIFFERENTIAL 
CASE SLOT 


E7207-8 
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ASSEMBLY (Continued) 


8. 


Press the sensor ring and ring gear on the 
differential case. The ring gear acts as a pilot for 
the sensor ring. Apply Thread lock and Sealer, 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent 
to new ring gear bolts. 


10. 


1 


am 


Be sure flange face of the case is free of nicks or 
burrs. Assemble ring gear to case. Line up holes 
of the ring gear with those of the case. Draw up 
gear bolts alternately and evenly. Tighten ring 
gear bolts to 136-163 N-m (100-120 ft-lbs) for 
grade 8 bolts. Tighten grade 9 bolts 169-183 N-m 
(125-135 ft-Ibs) for Model 60, 61, 70 axles. 
Tighten Model 80 ring gear bolts to 285-312 N-m 
(210-230 ft-lbs). 


Install Master Differential Bearings, Tool 

08 1T-4222-D for Model 60 and 70-20 axles. Use 
Tool D81T-4222-E for 70-HD and Model 80 axles 
onto the differential case. Remove all nicks, 
burrs, dirt, etc., from hubs to allow bearings to 
rotate freely. 


. Assemble differential case into carrier (less 


pinion). Mount dial indicator with a magnetic base 
Tool D78P-420 1-B as shown. Locate tip of 
indicator on flat surface of one of the ring gear 
screw spot faces. Force differential assembly as 
far as possible in the direction towards the 
indicator. With force still applied, set indicator at 
zero (O). 


NOTE: Dial indicator should have a minimum 
travel capability of 5.D8mm (0.200 inch). 
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DIAL 
a INDICATOR 
MASTER BEARINGS Қ: D78P-4201-B 
081T-4222-D FOR NV 
MODELS 60 AND 70-2U 
D81T-4222-E FOR 
MODELS 70-1HD AND 80 


E7651-1C 


12. Force the differential assembly as far as it will go 
in the opposite direction. Repeat these steps until 
you have obtained the same reading. Record the 
reading of the indicator. This will be the total 
amount of shims required (less preload) and will 
be calculated later during assembly. After making 
sure the readings are correct, remove indicator 
and differential assembly from housing. DO NOT 
REMOVE MASTER BEARINGS FROM 
DIFFERENTIAL CASE AT THIS TIME. 


This reading is the Total Differential Case Endplay 


which will be needed in Step 6 of Assembly of 


Differential into Housing later in this Section. 


DIAL INDICATOR 
OOL 
D78P-4201-B 


E7652-1B 
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13. Ring gears and pinions are supplied in matched 
sets only. Matching numbers on both the pinion 
and ring gear are etched for verification. If a new 
gearset is being used, verify the numbers of each 
pinion and ring gear before proceeding with 
assembly. The end of the pinion with the etched 
figures shown is known as the “button” end. The 
button end will no longer be precision ground on 
original equipment gear sets. It may or may not be 
a precision ground surface on service gear sets 
which is necessary for use of the final check 
gauge block with the pinion. If the surface is not 
precision ground, the tooth combination 
information stamped on the pinion stem between 
the bearing diameters will have the letter “В” 
following. Examples: 46- 13B, 41-1 1B, and 
41-10B are not finish ground and cannot utilize 
the final check gauge block. 


Using the gear contact pattern method to verify 
the final pinion position is valid whether or not the 
button end is precision ground. 


BUTTON END (WILL NOT BE 
A FINISH GROUND SURFACE IN 
1990 ORIGINAL EQUIPMENT PINIONS) 


DRIVE 
PINION 


E8556-1A 


On the button end of each pinion, there is etched a plus 
(+) number, a minus (-) number, or a zero (О) number 
which indicates the best running position for each 
particular gear set. This dimension is controlled by the 
shimming behind the inner pinion bearing cup (the 
backface). 


The distance from the centerline of the ring gear to the 
backface of the pinion for Model 60-10 is 127mm 
(5.000 inch), for Model 70-2U the distance is 136mm 
(5.375 inch), and for Model 80 is 148mm (5.812 inch). 


TOOTH COMBINATION E 


STAMPED HERE PINION 


PRELOAD 


HI 
PINION OIL SMS 


BAFFLE 
| PINION 
— POSITION 


PINION OIL == =o 
SLINGER "uj ТІ SHIMS 
= ete - m 


BACK FACE 
BUTTON END 
CENTERLINE OF 
RING GEAR 
MEME 


127mm ON 60-1U 
136mm ON 70-2U 
148mm ON 80 


E8230-B 


For example—lf a pinion is etched a plus m+8 (+3), 
this pinion would require .O8mm (.003 inch) less shims 
than a pinion etched “О”. This means by removing 
shims, the mounting distance of the pinion is 
increased, which is just what a m+8 (+3) indicates. 
Or if a pinion is etched m-8 (-3), we would want to add 
.08mm (.003 inch) more shims than would be required 
if the pinion were etched “0”. By adding .O8mm (.003 
inch) shims, the mounting distance of the pinion was 
decreased, which is just what a m-8 (-3) indicated. 


If the old ring and pinion set is to be reused, measure 
the old shim pack and build a new shim pack to this 
same dimension. If a baffle is used in the axle 
assembly, it is considered as part of the shim pack. 


To change the pinion adjustment, shims are available 
in thicknesses of mm .08, .13, and .25 (.003 inch, 
.005 inch, and .010 inch). 


NOTE: If baffle or slinger is bent or mutilated, it should 


. be replaced. 


Measure each shim separately with a micrometer and 
add together to get the total shim pack thickness from 
the original build up. 
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ASSEMBLY (Continued) 
If a new gear set is being used, notice the (+) or (-) For ехатріе—і the old pinion reads m+5 (+2) and 
etching on both the old and new pinion and adjust the the new pinion is m-5 (-2), add . 10mm (.004 inch) 
thickness of the new shim pack to compensate for the shims to the original shim pack. 


difference of these two figures. 


SHIM SELECTION CHART — INCHES 


i 
; 
š 
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Pinion Bearing Cup Installation . Place the Outer Bearing Cup Replacer Tool on the 


; ; . ter bearing cup. For Model 60 and 70 use 
1. Place the inner and outer bearing cups into the zi 
carrier Bore: T56T-46 16-B 1. For Model 80 axles, use 


T67P-4616-A. 
2. Place the Inner Bearing Cup Replacer Tool on the | 
inner bearing cup. For Model 60 апа 70-2U axles, Install the Threaded Drawbar, T75T-1176-A into 


3 _ | the replacer tools and tighten {һе drawbar to 
Ean a 7 ee (ea eee install the cups into the carrier bore. 
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OUTER BEARING CUP REPLACER 
T56T-4616-B1 (MODEL 60 AND 70) 
INNER CUP T67P-4616-A (MODEL 80) 


ШШЩЩ | 


DRAW BAR 
T75T-1176-A 
INNER BEARING CUP REPLACER OUTER CUP 


Т56Т-4616-82 (MODEL 60 AND 70-2U) 
D81T-4616-A (MODEL 70-IHD AND 80) 


Pinion Position Shim Selection 


1. Refer to the following tool usage chart for the 
correct tools for the particular axles. Tool 
T80T-4020-A is shown in the following illustration. 


T76P-4020-A11 


шаша ННН енін көке NON REST P — 


INNER CUP 
INSTALLATION 
VIEW 


OUTER CUP 
INSTALLATION 
VIEW 


Е1706-2Н 


NOTE: If any of the gauge surfaces become 
nicked, the high spots must be removed with a 
medium India oilstone to ensure no erroneous 
readings. 


Model 
80 


T88T-4020-B 


x | Dress 


T88T-4020-A 


D81T-4020-F51 


D81T-4020-F56 


CE4093-H 
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2. 


Place a new inner pinion bearing cone over the 
proper aligning adapter and insert into the axle 
carrier bore. Place the outer pinion bearing cone 
(new or used if in good condition) into the bearing 
cup and assemble the handle onto the screw and 
hand tighten. Note the 3/8 inch square drive in 
the handle to be used for obtaining the proper 
pinion bearing preload and tighten to preload of 
2.26-4.53 N-m (20-40 in-Ibs). 


INSTALLATION OF PINION CER HANDLE 
DEPTH TOOLS 


DIFFERENTIAL (x — BEARING 


ALIGNING 
ADAPTER 
BEARING 


INSERT FEELER 
GAUGE HERE 


GS V. %2 > 
S w (55 
( , 
IMP 4 
угу 16 evi Do 
90 КОСУ %% 
Ax э, x e % 
хаб %%0,0% 54500 e JN 
жанған š leni] 


fe 2%, 


(ЖІ 

fe! 
H,9:6:0:0767974*49494,:0: 6766s". 
ООК 
ore / 55555690 
‘ ОООО 
>> vtt (550506060604 
ДА 09509040270 
225505600004 

Ry V 


GAUGE TUBE 


Center the proper gauge tube into the differential 
bearing bore. Install the bearing caps and tighten 
to 109-147 N.m (80-90 ft-Ibs). 


Using a feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler 
gauge directly along the gauge block to insure a 
correct reading. The feeler gauge fit between the 
gauge tube and the gauge block should be a 
slight drag-type feeling. Make sure the shims or 
feeler gauges are free of dirt to prevent an 
incorrect reading. 


After the correct feeler gauge feel is obtained, 
check the reading and this is the thickness of 
shim(s) required providing that upon inspection of 
the service pinion gear, there are no markings. 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 4. 


If the service pinion gear is marked with a minus 
(-) reading, this amount must be added to the 
thickness dimension obtained in Step 4. 
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In addition you must use the exact same new 
inner pinion bearing that was used in the previous 
steps. 


Remove the inner pinion bearing cup and install 
the correct thickness of shims in the carrier bore. 
Re-install the bearing cup and baffle (if used). 
Refer to Step 2, Pinion Bearing Cup Installation, if 
a slinger is used between the pinion gear head 
and inner pinion bearing cone. Assemble onto the 
pinion shaft and press on the cone with: 
T53T-462 1-C for Model 70, T75L-1165-DA for 
Model 60,and D80T-4200-B for Model 80. 


AXLE BEARING/ 
SEAL REPLACER 
T75L-1165-DA (MODEL 60) 
PINION BEARING CONE 
REPLACER - T53T-4621-C 
(MODEL 70 AND 70-2U) 
D80T-4200-B REPLACER, 
PINION BEARING CONE 
ASSEMBLY (MODEL 80) 


PRESS 


AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


BEARING 


—U (X E4851-1E 


NOTE: If a baffle or slinger is used, replace with a 
new one upon assembly and measure as part of 
the shim stack. 


After following these procedures, continue to 
build the remaining components with proper 
pinion and differential bearing preload torques 
and ring gear backlash. 


Assemble preload shims onto pinion and install 
pinion gear into carrier housing. Assemble outer 
bearing cone and roller assembly onto pinion. 


Assemble end yoke, washer and new pinion nut 
on the pinion shaft. Tighten nut to 325-406 N-m 
(240-300 ft-lbs) for Model 60 and 70 Axles. For 
Model 80 axles tighten nut to 596-677 N-m 
(440-500 ft-ibs). 
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10. Using an inch-pound torque wrench, rotate pinion. 
Torque to rotate pinion should read between 
2.26-4.53 N-m (20-40 in-Ibs). To increase 


preload, remove shims from the outer pinion 7 Й 
bearing preload shim pack. To decrease preload, Yj 
add shims. Z 
OUTER У E BEARING 
BEARING Ys PRELOAD 
5 ТҚ ӨНІМ РАСК 
55 РІМОМ 
М POSITION 
INNER Ñ ADD REMOVE | PHIM PACK 
BEARING N SHIMS SHIMS \ 
4 


DECREASE 


- — -~ 


· BACKLASH 


r A 


EN N 
BACKLASH gs 
E7118-1A Ж“ ы» 


<< Z VASS 
This illustration shows the arrow in the pinion pointing e 
in two directions. The direction pointing towards the Y, EE HIM PACKS. a 
end yoke indicates that by removing pinion position 
shims, the distance from the centerline of the tubes to 
pinion backface is increased giving a plus reading. The E1729-F 
pinion bearing preload shim pack does not affect the 
pinion depth setting. Arrows on the ring gear illustrate | 
the method to increase or decrease backlash and 11. With the drive pinion at the correct preload as 
differential bearing preload. determined in Step 10, remove the pinion nut, 


washer, and yoke with Holding Tool, 
1571-485 1-В and Yoke Remover, T65L-485 1-B 
for Model 60, 70 and 80 axles. 
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12. Coat the oil seal with grease. Install the drive 
pinion oil seal with Oil Seal Replacer, 
T56T-4676-B (Model 60 and 70). For Model 80 
axle use Pinion Seal Replacer T88T-4676-A. PINION, FEANGE 


: U ЕР НЕРІ. АСЕН D81T-4858-A 
After installation, make sure the garter spring did MODEL 60 AND 70 
not pop out. If the garter spring pops out, remove T88T-4851-A 
and replace seal. MODEL 80 


OIL SEAL REPLACER 
T56T-4676-B — MODEL 60 AND 70 
T88T-4676-A MODEL 80 


E7656-1A 


E7655-1A 


13. Install the yoke with Pinion Flange Replacer, | | | 
D8 1T-4858-A for Model 60-70 axles to draw the Assembly of Differential Into Housing 


drive pinion up to engage the nut. Install the Ring Gear and Pinion Backlash 
үчле and nut ana оеп иол 369 Nm 1. Place differential assembly into housin 
(250-270 ft-Ibs). For Model 80 axles, tighten to | y " 


596-677 N-m (440-500 ft-lbs). Use pinion flange Differential master bearings should still be 
replacing tool T88T-485 1-A. l assembled to case. Install outboard spacers. 


BEARING BORE 
IN HOUSING 


RIGHT 
HAND 
SPACER 


LEFT-HAND CARRIER 
SPACER HOUSING FSI 


2. Setup dial indicator as shown. Be sure to locate 
dial indicator on a flat surface of one of the ring 
gear screws. 
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Force the differentiai case assembly (ring gear) 
away from the pinion gear. With force still applied 
to the differential case, set indicator at zero “О”. 


DIAL INDICATOR 
TOOL 
D78P-4201-B 


DIAL 
INDICATOR 
D78P-4201-B 


% 
С A NA 
SHE 


E7652-1B 


5. Install the bearing cone on the ring gear side of 
the differential case. Drive the bearing onto the 
hub using Differential Side Bearing Replacer, 
D81T-4221-A. 


DIFFERENTIAL SIDE 
BEARING REPLACER 
D81T-4221-A 


4 


E8557-1A 


3. Force the differential case assembly (ring gear) 
into mesh with the pinion gear to obtain an 
indicator reading. Repeat until the same reading 
is obtained each time. This reading will be the 
necessary amount of shims required between the 
differential case and differential bearings on the 
ring gear side. Remove indicator and differential 
case from the carrier. Remove master bearings 


ГАГА ГУ 
from differential case. СЫМ 


rA =; 

4. Asdetermined in Step 3 place the required 
amount of shims on the ring gear hub of the 
differential case. For example: if the reading in 
Step З was 1. 14mm (0.045 inch), place 1. 14mm 
(0.045 inch) amount of shims on the hub of the 
ring gear side of the differential case. 


INSTALL STEP 
PLATE HERE 
D80L-630-7 (MODEL 60) 
D80L-630-8 (MODEL 70 AND 80) E4837-1D 


05-02D-30 


ASSEMBLY (Continued) 


6. 


To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained in 
Step 3 from the Total Differential Case Endplay. 
Total Case Endplay was determined under Steps 
9 and 10 of Differential Case-Assembly. When 
this amount is determined, add 0.36mm (0.015 
inch) to the amount for a Model 60, or 0.25mm 
(0.010 inch) for Models 70-80. This is the 
required amount of shims to be placed on the hub 
of the drive pinion side of the differential case. 


For example: Total Differential Case Endplay on a 
Model 60 was 2.30mm (0.09 1 inch). The reading 
in Step 3 was 1.14mm (0.045 inch), and when 
subtracted from 2.30mm (0.09 1 inch) gives 

1. 16mm (0.046 inch). 0.36mm (0.015 inch) is 
added to give 1.52mm (0.06 1 inch) amount of 
shims to be placed on the hub of the drive pinion 
side of the differential case. 


Place the required amount of shims on the hub of 
the drive pinion side of the differentia! case. 


Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate D80L-630-7 for Model 60 axles and 

0801 -630-8 on Model 70 and 80 axles on the ring 
gear side bearing to protect the bearing during 
installation of the drive pinion side bearing. Place 
the bearing on the drive pinion side hub and drive 
it on using Differential Side Bearing Replacer, 
D81T-4221-A. 


Install spreader TOOL-4000-E and indicator 
D78P-4201-B to carrier. Do not spread carrier 
over 0.38mm (0.015 inch). Remove indicator. 


CAUTION: Do not spread carrier over 
0.38mm (0.015 inch). 


DIAL INDICATOR 


D78P-4201-B DIFFERENTIAL 


HOUSING SPREADER 
TOOL-4000-E 


(11.50 INCH) 
SPREADER HOLE TO 
SPREADER HOLE 


E8558-1A 
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Final Assembly —Differential into Housing 


1. 


2. 


Assemble differential bearing cups to differential 
bearing cones. Install differential assembly into 
carrier. 


Use a rawhide hammer to seat differential 
assembly into crossbore of carrier. Care should 
be taken to avoid nicking the teeth of the ring 
gear, excitor ring, and pinion during assembly. 
Remove the spreader from the carrier. 


Y B Sj ; 

"(120009 

5% K 
š É 


LESI 


E6409-1B 


Install bearing caps. Make sure the letters 
stamped on the caps correspond with those on 
the carriers. Tighten bearing cap screws to 
108-122 N-m (80-90 ft-lbs). 


BEARING 
CAPS 


быс 
A <N r^ 
3 


NS 
ҸҸ 


Check гіпо gear and pinion backlash іп three 
equally spaced points with dial indicator. 


Backlash tolerance is O. 13-0.203mm 
(0.005-0.008 inch) and cannot vary more than 
0.05mm (0.002 inch) between points checked. 


High backlash is corrected by moving the ring 
gear closer to the pinion. 


Low backlash is corrected by moving ring gear 
away from the pinion. 
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These corrections are made by switching shims 
from one side of the differential case to the other. 


DIAL INDICATOR 
D78P-4201 -B 


Е8555-1А 


4. To confirm total preload, recheck torque to rotate 
with an inch-pound wrench as shown. The reading 
should be higher than the initial reading (taken 
without the differential case installed) by the 
following amount if new bearings have been 
installed as recommended: 


3.54 & 3.73 ratios = 7-9 in-Ibs. 
4.10 & 4.56 ratios = 6-8 in-ibs. 
4.63 & 5.13 ratios = 6-8 in-Ibs. 


If total preload is too high, remove an equal 
amount of shims from each differential case hub. 


If total preload is too low, add an equal amount of 
shims to each differential case hub. 


к==р 
M SO 


is) 
| 
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Ring Gear & Pinion Tooth Pattern Interpretation 


5.  Thefinal pinion position will be verified by using 
the GEAR CONTACT PATTERN METHOD, 
described below as follows: 


RING GEAR AND PINION TOOTH CONTACT PATTERN 


TOP LAND У к PROFILE 


£ ` q е» a e» 


D as 
BEARING 
HEEL ARC 


"4 


ROOT 


RING GEAR TOOTH 
E8231-1A 


The TOE of the gear tooth is the portion of the 
tooth surface at the end towards the center. The 
HEEL of the gear tooth is the portion of the tooth 
surface at the outer end. The TOP LAND of the 
gear tooth is the surface of the top of the tooth. 
Every gear has a characteristic pattern. The 
illustrations show typical patterns only, and 
explains how patterns shift as gear location is 
changed. When making pinion position changes, 
shims should be changed in the range of .Обтт 
(.002 inch) to . 10mm (.004 inch) until correct 
pattern has been obtained. 


When a change in backlash is required, backlash 
shims should be changed in the range of 1-1/2 
times the amount of backlash required to bring 
the gears into specification. For example, if the 
backlash needed to be changed by . 10mm (.004 
inch), the shim pack should be changed by 

. 15mm (.006 inch) as a starting point. The actual 
amount of backlash change obtained will vary 
depending upon the ratio and gear size. 


High backlash is corrected by moving the ring 
gear closer to the pinion. Low backlash is 
corrected by moving the ring gear away from the 
pinion. These corrections are made by switching 
shims from one side of the differential case to the 
other. 


NOTE: When making changes, note that two 
variables are involved. Example: If you have the 
backlash set correctly to specifications and you 
change the pinion position shim, you may have to 
readjust the backlash to the correct specification 
before checking the pattern. Refer to pattern 
interpretation. 


WARNING: GEAR TEETH MAY HAVE SHARP 
EDGES. WHEN HANDLING GEARS, USE CARE 
TO AVOID PERSONAL INJURY. 


Paint ring gear teeth with a marking compound to 
both the drive and coast side. 


Rotate ring gear one complete revolution in both 
directions while load is being applied with a large 
screwdriver or similar tool between the carrier 
casting and differential case flange. 
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ASSEMBLY (Continued) 


PATTERN INTERPRETATION 


(RING GEAR) 
DRIVE SIDE COAST SIDE 


TOE TOE HEEL 


Pattern Movements Summarized 


a. Decreasing backlash moves the ring gear closer 
to the pinion. 


Drive pattern (convex side of gear) 
moves slightly lower and toward the 
toe. 


Coast pattern (concave side of gear) 
moves lower and toward the toe. 


Increasing backlash moves the ring gear away 
from the pinion. | 


Drive pattern moves slightly higher 
and toward the heel. 


Coast pattern moves higher and 
toward the heel. 


Thicker pinion position shim with the backlash 


constant moves the pinion closer to the ring gear. 


Drive pattern moves deeper on the 
tooth (flank contact) and slightly 
toward the toe. 


Coast pattern moves deeper on the 
tooth and toward the heel. 


Thinner pinion position shim with the backlash 
constant moves the pinion further from the ring 
gear. 


Axle, Rear Integral Carrier —Dana 
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NORMAL OR DESIRABLE PATTERN. THE DRIVE 
PATTERN SHOULD BE CENTERED ON THE 
TOOTH. THE COAST PATTERN SHOULD BE CEN- 
TERED ON THE TOOTH, BUT MAY BE SLIGHTLY 
TOWARD THE TOE. THERE SHOULD BE SOME 
CLEARANCE BETWEEN THE PATTERN AND THE 
TOP OF THE TOOTH. 


BACKLASH CORRECT. THINNER PINION POSI- 
TION SHIM REQUIRED. 


BACKLASH CORRECT. THICKER PINION POSI- 
TION SHIM REQUIRED. 


PINION POSITION SHIM CORRECT. DECREASE 
BACKLASH. 


PINION POSITION SHIM CORRECT. INCREASE 
BACKLASH. 


Drive pattern moves toward the top of 
the tooth (face contact) and toward the 
heel. 


Coast pattern moves toward the top 
of the tooth and slightly toward the toe. 


Install new cover gasket and install cover plate. 
Tighten screws to 41-54 N-m (30-40 ft-Ibs.) as 
detailed below. 


Figure shows the flat mounting surface cover 
plate on Dana design axles. This cover plate 
requires the use of a silicone rubber sealer 
material, Silicone Rubber E7TZ-19562-A 
(ESL-M4G273-A), or equivalent rather than a 
gasket. 


The cover face of the carrier and the flat surface 
of the cover plate must be free of any oil film or 
foreign material. 


CAUTION: Clean both flat surfaces with a 
suitable solvent to remove all traces of oil 
film. 


Sealant material must meet specifications of 
ESL-M4G273-A, ASTM1, GE503, Z1, Z2 and Z3 
sealant or equivalent. 
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Apply Silicone Rubber E7TZ-19562-A 
(ESL-M4G273-A) or equivalent to cover plate 
surface. Ensure that the sealer bead is laid on the 
inside of the cover screw holes. The bead is not 
to pass through the holes or outside of the holes. 


The bead is to be 3.18-6.35mm (1/8 inch to 1/4 
inch) wide. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


Assemble two cover screws into cover at 8 
o'clock and 2 o'clock position. Use these two 
holes to guide cover plate into position on the 
carrier. 


Install remaining screws. Tighten alternately and 
evenly. Tighten screws to 41-54 N-m (30-40 
ft-Ibs.). 


ALLOW ONE HOUR CURE TIME BEFORE | 

FILLING CARRIER WITH THE PROPER . Install axle shafts as outlined under axle shaft 
AMOUNT OF SPECIFIED LUBRICANT. Refer to r emoval in Section 05-02E, Wheel Hub and 
the Specifications portion of this Section. Bearing—Dana Axle Full Float. 


Fill axle housing with specified amount of Rear 
Axle Lubricant, С6А2-19580-Е 

(ESW-M2C 105-A) or equivalent, rear axle 
lubricant. 


CONTOUR OF BEAD 


E6667-1A 


SPECIFICATIONS 


Approx. Capacities 
Axle Model Ford Specification . Pts. 


LEE 771-72 ANN 


NOTE: Additive friction modifier С8А2-198546-А (EST-M2C118-A) or equivalent for complete refill of Dana limited-slip axles. 
Add 0.2 liter (8 oz.) for E250—E-350 complete refill. 


DANA AXLE ADJUSTMENTS 


Backlash Between Ring Gear and Pinion 0.13-0.20 mm Pinion Bearing Preload (with new bearings) 2.26-4.53 Nem 
(0.005-0.008 inch) (20-40 in-lbs) 


Backlash Maximum Variation Between Teeth 0.05 mm Total (pinion plus differential) Add 6-9 in-Ibs, depending 
(0.002 inch) Preload with new bearings on ratio, to pinion preload. 


CE7675-2B 
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SPECIFICATIONS (Continued) 


DANA AXLE TORQUE LIMITS 


Axle Model 
Description — EE ш” Nm | 


Pinion Shaft Nut 250-270 | 339-366 | 250-270 | 339-366 | 440-500 596-677 
Differential Bearing Cap Bolts 80-90 109-147 80-90 109-147 


Ring Gear Attaching Bolts BEN NUN 100-120 136-163 200-240 272330 | 


Oil Filler Plug — 1/4 Inch Recess Drive 15-25 20-33 | 1525 | 
Un Bots Озю | me | so 
Cover to Housing Bolts [3040 | 454 [o «54 | — 3040 


*If specia! high strength screws are used, torque is 125-135 ft-Ibs. (169-183 N«m). High strength screws can be identified by 7 radial 
lines on screw head. Grade 8 screws will have 6 radial lines on screw heads. 


WARNING 


IF FASTENERS OF A LOWER GRADE OR CLASS ARE TORQUED TO THE REQUIREMENTS OF A HIGHER GRADE OR CLASS FASTENER, IT MAY 
RESULT IN COMPONENT FAILURE. (E.G. GRADE 5 FASTENER TORQUED TO THE REQUIREMENTS OF A GRADE 8 FASTENER.) 


GRADE 5 GRADE 7 GRADE 8 GRADE 9 
(High Strength 
Applications) 
Customary (inch) Bolts-identification marks correspond to bolt strength-increasing numbers 
represent increasing strength. 


Metric Bolts-identification class numbers correspond to bolt strength-increasing numbers 
represent increasing strength. 


Inch grade fasteners can be identified by the radial lines embossed upon the head of the fastener and will correspond to the fastener strength by two-lines less than 
actual grade (i.e., grade 8 fastener will display 6 radial lines on the head). 


Metric fastener strength can be identified with the class identification embossed on the head of each fastener. Increasing numbers represent increasing 
strength. CE7751-C 
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SPECIAL SERVICE TOOLS 


T50T-100-A Oil Seal Removal 

D80L-630-1 Wheel Bearing Installation 

D80L-630-7 Differential Side Bearing Installation — Model 60 
D80L-630-8 Differential Side Bearing Installation — Model 70-80 
T77F-1102-A Oil Seal Removal 

D81T-1104-A Wheel Bearing Removal 


T81P-1104-B Adapter — Coarse Thread Wheel Bearing Removal 


T81P-1104-C Push Puller Wheel Bearing Removal 
T75L-1165-B Axle Bearing/Seal Plate Drive Pinion Bearing Installation 


T75L-1165-DA Axle Bearing/Seal Replacer Drive Pinion Bearing Installation — Model 60 
Т75Т-1176-А Threaded Drawbar Bearing Cup Installation — 
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T81T-1225-A | Rear Wheel Bearing Remover Wheel Bearing Removal 


Е 
: 


Housing Spreader Differential Case Removal and Installation 


T80T-4000-W Bearing Cup Removal and Installation 

Т80Т-4000-Х Wheel Bearing Installation о 

T80T-4000-Y Oil Seal Installation 

TBOT-4020-A Axle Adjustments — Mode! 60 and 70 
D80T-4020-F48 Axle Adjustments — Model 60-70 

D78P-4201-B Axle Adjustments 

0811-4220-А Bearing Removal 

081Т-4221-А Differential Side Bearing Installation — Model 60-70 
0817-4222-0 Axle Adjustments — Model 60 апа 70-20 


D81T-4616-A Bearing Cup Replacer Inner Bearing Cup Installation — Model 70-80 


T56T-4616-B1 Bearing Cup Replacer Outer Bearing Cup Installation — Model 60-70 
T56T-4616-B2 Bearing Cup Replacer Inner Bearing Cup Installation — Model 60 
Outer Bearing Cup Installation — Model 70 


T53T-4621-C Pinion Bearing Cone Replacer Drive Pinion Bearing Replacer — Model 70 


0817-4628-А Inner Bearing Cup Removal — Model 60-70 
D81T-4628-B Inner Bearing Cup Removal — Model 70 
D81T-4628-D Outer Bearing Cup Removal 

D81T-4628-X Model 60 and 70 — Model 60-70 
T56T-4676-B Oil Seal installation 

Т57Т-4851-В Yoke Removal and Installation 

T65L-4851-B Yoke Removal — Model 60-70-80 
DB1T-4858-A Yoke Installation — Model 60-70 


T85T-4209-AH Pinion Shaft Thread Protector 


CE5576-2E 


05-02D-36 | Axle, Rear Integral Carrier —Dana 05-02D-36 


SPECIAL SERVICE TOOLS (Continued) 


TOOL TUS AC 
Deol- 1002 
DB0T-4020-AG0 


D81T-4020-F51 Gauge Tube Axle Adjustment Model 70HD-80 
D81T-4020-F54 Gauge Block Axle Adjustment Model 60 


D8IT4020-F56 
290742008 
D8YT4222E 
TOTP AGIA 
тант 46 
TTA 
TEST-4676^ 
ШЕТІН 


081Т-4020-Ғ55 Gauge Block Axle Adjustment Model 70 
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SECTION 05-02E Wheel Hubs and Bearings —Rear 
Dana Full Floating Axle 
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VEHICLE APPLICATION 


HD E-250 Through E-350 DRW, F-Super Duty and 
F-Super Duty Stripped Chassis Vehicles 


DESCRIPTION 


NOTE: For disassembly; assembly and adjustment 
procedures for wheel hubs and bearings on Ford full 
floating axles, refer to Section 15-09, Axle—Integral 
Carrier—Ford 10.25 Inch Ring Gear. 


On HD E-250—E-350 full-floating rear axle wheel 
hubs with tapered roller bearings, a seal is installed 
behind the inner bearing to keep the wheel bearing 
lubricant from the brake lining and brake drum. The 
Econoline full-floating axles have drums mounted 
outboard of the hub, permitting drum removal for brake 
inspection without the need to remove the hub. The 
F-Super Duty axle is disc brake-equipped and contains 
larger tapered roller bearings and a unique inner seal 
and shaft-hub gasket. 


The wheel bearings are packed with a lithium base 
grease, Long Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent to provide initial 
lubrication until axle lubricant flows into the wheel hubs 
and bearings during vehicle operation. On these axles, 
the wheel hub is vented through the axle housing vent 
hose in the LH axle tube. 


ADJUSTMENTS 


For rear wheel bearing adjustments refer to bearings, 
cups and seals under Disassembly and Assembly in 
this section. 


Vehicles equipped with dual rear wheel (DRW) axles 
have thé wheel and tire assembly attached to the 
drum with integral two-piece swiveling lug nuts. 


WARNING: ON REAR AXLES WITH DUAL REAR 
WHEELS, DO NOT ATTEMPT TO USE PRE-1985 
LUG NUTS (CONE-SHAPED, ONE-PIECE) TO 
REPLACE THE INTEGRAL TWO-PIECE | 
SWIVELING LUG NUTS. IF SO USED, PAST MODEL 
LUG NUTS CAN COME LOOSE IN VEHICLE 
OPERATION. DO NOT ATTEMPT TO USE PAST 
MODEL WHEELS, WHICH HAVE CONE-SHAPED 
LUG NUT SEATS, ON THIS VEHICLE. DO NOT 
ATTEMPT TO USE THE NEW DESIGN WHEELS 
AND LUG NUTS ON PAST MODEL WHEEL HUBS. 
ATTEMPTED USE OF INTERMIXED WHEELS CAN 
LEAD TO DAMAGE TO THE WHEEL MOUNTING 
SYSTEM AND COULD RESULT IN WHEELS 
COMING LOOSE IN OPERATION. 


NOTE: For disassembly, assembly and adjustment 
procedures for wheel hubs and bearings on Ford full 
floating axles, refer to Section 05-02A, Axle—lIntegral 
Carrier—Ford 10.25 Inch Ring Gear. 
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DISASSEMBLY AND ASSEMBLY 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUG NUTS (CONE-SHAPED, ONE-PIECE) 
TO REPLACE THE INTEGRAL TWO-PIECE 
SWIVELING LUG NUTS. IF SO USED, PRE- 1985 
LUG NUTS CAN COME LOOSE IN VEHICLE 
OPERATION. DO NOT ATTEMPT TO USE PAST 
MODEL WHEELS, WHICH HAVE CONE-SHAPED 

: LUG NUT SEATS, ON THIS VEHICLE. DO NOT 
Bearings, Cups and Seals —HD Е-250--Е-350 ATTEMPT TO USE THE NEW DESIGN WHEELS 
Vehicles equipped with dual rear wheel (DRW) axles AND LUG NUTS ON PAST MODEL WHEEL HUBS. 
have the wheel and tire assembly attached to the ATTEMPTED USE OF INTERMIXED WHEELS CAN 
drum with integral two-piece swiveling lug nuts. LEAD TO DAMAGE TO THE WHEEL MOUNTING 
SYSTEM AND COULD RESULT IN WHEELS 
COMING LOOSE IN OPERATION. 


NOTE: For disassembly, assembly and adjustment 
procedures for wheel hubs and bearings on Ford full 


floating axles, refer to Section 05-О2А, Axle—Integral 
Carrier—Ford 10.25 Inch Ring Gear. 


Disassembly 


1. Set the parking brake and loosen the axle shaft 
attaching bolts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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F1874-2P 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Raise the rear wheels off the floor and place er ib 
safety stands under the rear axle housing so that PIN WHEEL PIN 
the axle is parallel with the floor. Release parking (DUAL RR WHEEL LOCATING 
brake and back off the rear brake adjustment, if ONLY) Hor 
necessary. 


3. Remove the axle shaft attaching bolts and lock 
washers and discard them. 


4. Using a heavy duty wheel dolly such as the 
Rotunda model 0 14-00030 or equivalent as 
shown. Raise the wheel to the point that all 
weight is removed from the wheel bearings. HUB 


SLOT 


WRENCH 

T85T-4252-AH ANC 
OR T88T-4252-A 
(FOR F-SUPER 


E7670-1B 


8. Remove the outer bearing cone, pull the wheel 
assembly straight out and away from the axle. If it 
had not been done in step 4, remove hub 
assembly and set aside. 


NOTE: The hub nuts are right-hand thread on 


5. Remove brake drum. If so equipped, push-on 
sheet metal drum retainer nuts may be discarded. 


6. Remove the axle shaft and discard the gasket. both spindles. Each hub nut is stamped RH to 
Remove the wheel bearing hub nuts using Hub identify thread direction. Do not use power 
Wrench T85T-4252-AH or equivalent so the drive impact tools when performing operations on the 
tangs of the tool engage the four slots in the hub hub nuts. 


nut. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: The hub nuts will ratchet during this 
operation, unless the tool for the F-Super Duty is 
used, Hub Wrench, T88T-4252-A or equivalent. 


E7671-1A 


Thoroughly clean the spindle of the axle housing. 


. Carefully remove inner seal from hub assembly 


with screwdriver, avoiding damage to the bearing 
or hub bore. Discard the seal. 


. Clean all old grease and axle lubricant out of the 


wheel hub. 


. Inspect the bearing races and rollers for pitting, 


galling or erratic wear patterns. Inspect the 
rollers for end wear. 


WORN ROLLER 


NEW ROLLER 


E6783-1A 


Wheel Hubs and Bearings —Rear Dana Full Floating Axle 


1 


3. Remove the bearing cups by driving them out with 
a brass drift. Inspect the cups for galling or 
excessive wear. If either component (cup or cone 
and roller) of the tapered roller bearing is not 
usable, both components should be replaced. 
Install the new cups with special tool Bearing Cup 
Replacer T75T-1225-A or B and Threaded 
Drawbar T75T-1176-A or equivalent. 


SEAL 


SINGLE AND DUAL 
REAR WHEEL 


AXLE SHAFT 


INSTALLING BEARING CUP 


REPLACER TOOL 
T75T-1225-A OR B 
(E-250 НО, E-350) 
OR T88T-1175-C 
(F-SUPER DUTY) 


TIGHTEN 


> FORCING 
DRAWBAR NUT 


T75T-1176-A 


INSTALLING SEAL . 
TIGHTEN FORCING NUT 


SEAL REPLACER TOOL 
T75T-1175-B 
(E-250 НО, E-350) 
OR T88T-1175-D 
(F-SUPER DUTY) 


DRAWBAR 
T75T-1176-A 


Ғ2367-1.) 


Assembly 


1. 


Check for proper seating of the new bearing cups 
by trying to insert а O.O38mm (0.0015 inch) 
feeler gauge between the cups and the wheel 
hub. The gauge should not enter beneath the cup. 
Check several places to make sure that the cups 
are squarely seated. 


Pack each bearing cone and roller assembly with 
a lithium base grease Long-Life Lubricant 
С1А2-19590-ВА (ESA-M 1C75-B) or equivalent. 
Use a bearing packing tool such as Rotunda 
108-00078 or equivalent. 


Place the inner bearing cone and roller assembly 
in the wheel hub. Install a new hub inner seal with 
Replacer Tool, T75T-1175-B and Threaded 
Drawbar, T75T-1176-A or equivalent. 


Position the hub assembly at the axle housing. 
Wrap the threads of the spindle with electricians 
tape. Carefully slide the hub assembly 
straight (to avoid seal damage) onto the axle 
housing spindle.Remove the electrician's tape. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. install the outer wheel bearing cone and roller and 6. Install Locknut Wrench Tool T85T-4252-AH or 
start the bearing hub nut making sure the hub tab equivalent so the drive tangs of the tool engage 
is properly located in the keyway prior to thread the four slots in the nut. Install torque wrench and 
engagement. tighten hub to 88-102 N-m (65-75 ft-Ib). Rotate 


hub occasionally while tightening to set bearings. 


HUB 
ASSEMBLY 


RIGHT HAND THREAD 
(INSTALL CLOCKWISE) 


HUB NUT 
TAB 


FULL FLOAT AXLE 
HUB NUT E7672-2C 


NOTE: Hub will ratchet as torque is applied. install the brake drum. 


The hub wrench for the F-Super Duty can be used in . Install the wheel and tire assembly. 

place of Tool T85T-4252-AH or equivalent. The L ; f nqsstetvetands 
F-Super Duty tool has tangs 7.62mm (0.3 inches) long ‚ Lower vehicle after removing safety st : 
and when fully engaged by applying inward pressure it . Adjust the brakes. 
will disengage the ratcheting mechanism in the nut. Tiaht heel! tst ificati 
Eliminating ratcheting will provide more even bearing - MOMSEN wheertug nuts to SBecITICHUOR: 


preloads, and will optimize bearing life. . Tighten axle shaft retaining bolts to 55-75 Nem 


7. After tightening to specification, ratchet back 90 (41-55 ft-Ib). 
degrees, then tighten to 20-27 N-m (15-20 ft-Ib). 


NOTE: This procedure is intended to provide no 

side-to-side end play of the hub and wheel | 

bearings. This may be verified with a dial Bearings, Cups and Seals —F-Super Duty and 
indicator magnetically mounted to the spindle end F-Super Duty Stripped Chassis Vehicles 

with the indicator on the outboard surface of the Disassembly 


hub. 
1. Setthe parking brake and loosen the axle shaft 
Prior to reinstallation of the axle shaft, clean and attaching bolts. 


remove any metallic debris in the hub bolt holes. 
Also inspect for cracked material around the 
holes, depth of the threaded hole (minimum 
25.4mm or 1 inch) and oversized threaded holes, 
and replace hub if any of these conditions are 
present. Install the axle shaft and new axle flange 
gasket, lock washers and new axle shaft 
retaining bolts. Coat the bolt thread with a 
suitable thread adhesive, if none is present. 
Tighten the bolts until they seat. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


INTEGRAL 


TWO-PIECE 05: 

SWIVELING М / N ДІ | HOSA NO DANA FULL 

LUG NUT `. >” "ROTOR REAR DISC FLOATING AXLE 
ASSEMBLY BRAKE 


DUAL REAR 
WHEELS 


SCREW AND HUB AND 
WASHER 
ASSEMBLY 
95-115 Nem 


(70-85 FT-LB)  GAsKET BEARING 


CUP 


AXLE HUB OUTER 
SHAFT NUT BEARING 
CONE 


VALVE STEM 


Raise the rear wheels off the floor and place ALIGNMENT 


safety stands under the rear axle housing. 
Release the parking brake. 


PIN WHEEL PIN 
(DUAL RR WHEEL LOCATING 
ONLY) 


Remove the axle shaft attaching bolts and 
washers and discard them. 


Using a heavy duty wheel dolly such as the 
Rotunda Model O 14-00030 or equivalent, raise 
the wheel to the point that all weight is removed 
from the wheel bearings. If a dolly is unavailable, 
remove the wheel and tire assembly. 


Remove the axle shaft and discard the gasket. 
Remove the caliper as outlined in Section 06-03. 


Remove the wheel bearing hub nuts using Tool 
T88T-4252-A, so that the drive tangs of the 


socket engage the four slots of the nut. 


T85T-4252-AH 
OR T88T-4252-A 
(FOR F-SUPER 


DUTY) 


E7670-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. 


12. 


Remove the outer bearing cone. Pull the wheel 
assembly straight out and away from the axle. If it 
had not been done in step 4, remove hub 
assembly and set aside. 


NOTE: The hub nuts are right-hand thread on 
both sides. Each hub nut is stamped RH to 
identify thread direction. Do not use power 
impact tools when performing operations on the 
hub nuts. 


NOTE: The hub nuts will ratchet during this 
operation unless the F-Super Duty tool is used, 


Hub Wrench, T88T-4252-A. WORN ROLLER 


NEW ROLLER 


E6783-1A 


13. Remove the inner bearing cup with Tool 
T88T-1175-B or equivalent. Remove the outer 
bearing cup with Tool T88T-1175-A or equivalent. 
Inspect the bearing races and rollers for pitting, 
galling or excessive wear. If either component 
(cup or cone and roller) of the tapered roller 
bearing is not usable, both components should be 
replaced. Install the new cups with special tool 
Bearing Cup Replacer Т88Т-1175-С or equivalent 
and Threaded Drawbar T75T-1176-A or 
equivalent. 


SEAL 


E7671-1A 


SINGLE AND DUAL 
R 


Thoroughly clean the spindle of the axle housing. EAR WHEEL 


Carefully remove the inner seal from the hub 
assembly with a screwdriver, avoiding damage to 


the bearing or hub bore. Discard the seal. AXLE SHAFT 


. Clean all old grease and axle lubricant out of the 


wheel hub. 


Inspect the bearing races and rollers for pitting, 
galling or erratic wear patterns. Inspect the 
rollers for end wear. 


SEAL REPLACER TOOL 


INSTALLING BEARING CUP 


REPLACER TOOL 
T75T-1225-A OR B 
(E-250 HD, E-350) 
OR T88T-1175-C 
(F-SUPER DUTY) 


FORCING 
DRAWBAR "°? NUT 


T75T-1176-A 


INSTALLING SEAL 
TIGHTEN FORCING NUT 


T75T-1175-B 
(E-250 HD, E-350) 
OR T88T-1175-D 
(F-SUPER DUTY) 


DRAWBAR 
T75T-1176-A 


Ғ2367-1.) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. 


Check for proper seating of the new bearing cups 
by trying to insert a O.O38mm (0.00 15 inch) 
feeler gauge between the cups and the wheel 
hub. The gauge should not enter beneath the cup. 
Check in several places to be sure the cups are 
squarely seated. 


Pack each bearing cone and roller assembly with 
Long-Life Lubricant C 1AZ-19590-BA 
(ESA-M1C75-B) or equivalent. Use a bearing 
packing tool such as Rotunda 108-00078 or 


Wheel Hubs and Bearings —Rear Dana Full Floating Axle 


05-02E-9 


Place the inner bearing cone and roller assembly 
in the hub. Install a new inner seal with Rear Hub 
Seal Replacer, T88T-1175-D or equivalent and 
threaded drawbar, T75T-1176-A or equivalent. 


Position the hub and rotor assembly at the axle 
housing. Wrap the threads of the spindle with 
electricians tape. Carefully slide the hub and rotor 
assembly over the axle housing spindle. Remove 
the electrician's tape. 


Install the outer wheel bearing cone and roller and 
start the bearing hub nut making sure the hub tab 


equivalent. is properly located in the keyway prior to thread 


engagement. 


HUB 
ASSEMBLY 


RIGHT HAND THREAD 
(INSTALL CLOCKWISE) 


HUB NUT 
TAB 


FULL FLOAT AXLE 


HUB NUT E7672-2C 


NOTE: This procedure is intended to provide no 
side-to-side end play of the hub and rotor 
assembly. This may be verified with a dial 
indicator magnetically mounted to the spindle end 
with the indicator on the outboard surface of the 
hub. 


Install the F-Super Duty Hub Wrench 
T88T-4252-A or equivalent so that the drive 
tangs of the tool engage the four slots of the nut. 
Apply inward pressure to the socket to separate 
the ratcheting components of the nut, tighten to 
88-102 N-m (65-75 ft-lb). Back off 90 degrees, 
then re-tighten to 20-27 N-m (15-20 ft-lb). Rotate 
hub occasionally while tightening to set the 
bearings. 
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DOETS 


DISASSEMBLY AND ASSEMBLY (Continued) 


AFTER TIGHTENING TO 88-102 N:m (65-75 FT-LB), 
RATCHET BACK (BACK OFF) — 90 DEGREES 
HUB THEN RE-TORQUE TO 20-27 N-m (15-20 FT-LB) 
WRENCH 


HUB | - 
ASSEMBLY TIGHTEN 


88-102 N-m 
ЕКСЕ (65-75 ҒТ-ІВ) 


HUB 

WRENCH 

TOOL 

T85T-4252-AH - 

(E-250 HD, E-350) 

OR TOOL T88T-4252-1A 
(F-SUPER DUTY) 


CAUTION: THIS OPERATION PICTURES A 
RIGHT HAND THREAD NUT 
BEING TIGHTENED. 


E7673-D 


Prior to installation of the axle shaft, clean and . Install the wheel and tire assemblies. 
remove any debris in the hub bolt holes. Inspect ; 
for cracked material around the holes, depth of Remove safety stands and lower the vehicle to 
the holes (40mm | 1.57 inches] total, threaded for the floor. 

25mm | 1 inch |), or oversized holes. Replace the . Tighten the wheel lug nuts to specifications. 
hub if any of these conditions are present. Install Ий 

the axle shaft, new gasket, and new bolts. Coat . Tighten the axle shaft hub retaining bolts to 

the bolt threads with a suitable thread adhesive if 95-115 N-m (70-85 ft-Ib). 

none is present, and install the bolts until they 

seat. 


SPECIFICATIONS 


WHEEL TORQUE SPECIFICATIONS — FULL FLOAT REAR AXLES 


E-350 — Dual Rear Wheel Vehicles With 
Integral Two-Piece Swiveling Lug Nuts 


F-Super Duty Series Dual Rear Wheel 


Vehicles with Integral Two-Piece Swiveling 
Lug Nuts 


Q Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use oil or grease on studs or nuts. 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


| 
š 


T50T-100-A Impact Slide Hammer — 2-1/2 Lb. 


T59L 1008 
D79P-100A impact Side Hammer 5 — оа 
T58L-101-B Universal — Use with Slide Hammer | 

ТРА 
TOOL-175-A6 
TIST-TTTSA 
TETAS 
TIINA теша —_ |- —— Т 
ШАРТ, 
TIST-ZSA 
Т18ТЛ2258 
TIT C 
0797-0004 
т807-000- 
TEST-4252AR мн 21-7 
T7OT 4282-0 zane Hann wen | — 
T70T-4252E ETTI 
TEST-TTTSA 
T88T-11758 ноте Ве оао OOO O [— — —  — — —  ——] 
D80T4200H ноне Bearg Cup Ropar — — |— ——  — 
THTAUSC “[ Hib Outer Bearing CupRa — |— — — | 
тавт-11750 Eu i |57 
T88T-4252-A Hub Wrench 


CE4331-2J 


ROTUNDA EQUIPMENT 


Description 
014-00030 Heavy Duty Wheel Dolly 
108-00078 Bearing Packer 


CF3417-1C 
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SECTION 05-02F Differential —Limited-Slip—Dana 


SUBJECT PAGE SUBJECT PAGE 

DESCRIPTION AND OPERATION .............................. 05-02F-1 DISASSEMBLY AND ASSEMBLY (Cont'd.) 

DIAGNOSIS AND TESTING....................................... 05-02F-3 Differential Case — Model 70 (4-Pinion) 

DISASSEMBLY AND ASSEMBLY POWO LOK ананга наннын наара 05-02F-8 
Dana Limited-Slip Axles ....................................... 05-02F-4 REMOVAL AND INSTALLATION ................................ 05-02F-4 
Differential Case —Model 44 IFS, 44 IFS-HD, SPECIAL SERVICE ТОСОІ.6..................................... 05-02F-11 

60-10 2-Pinion (Dana Trac-Lok) ........................ 05-02Е-4 SPECIFICATIONS.................................................. 05-02F-10 
VEHICLE APPLICATION ........................................... 05-02Ғ-1 
VEHICLE APPLICATION 


E-250 Through E-350 Rear Axle, F-150 Through F-350 
(4х4) and Bronco Front Axle Vehicles 


DESCRIPTION AND OPERATION 


The limited-slip Dana Trac-Lok Model 44 IFS, Model 
44 IFS-HD and Model 60- 1U two pinion axle and the 
four pinion Dana Power-Lok Model 70 have a power 
flow identical to the conventional rear axle, plus a 
more direct power flow which automatically takes 
effect as driving conditions demand. This more direct 
power flow is from the differential case to each axle 
shaft through clutches. 


Two Pinion Limited-Slip Differential — Model 44 
IFS Trac-Lok Shown. 


CASE 


CROSS SHAFT 
(MATE SHAFT) 


LOCK SCREW 
(SEMI-FLOAT) 
OR ROLL PIN 
(FULL FLOAT) 


ДЇ 


N 


M 


=== 
= 


Ve LZ 
ITS 


— 


1 


“© 


**DISHEO PINION 


SPACER 
RETAINER 
WASHER CLIP 


*60-1U DISCS WILL HAVE SPECIAL COATING INSTEAD OF CONCENTRIC GROOVES (REF 
**MAY HAVE EXTERNAL LUGS, LIKE THE PLATE. ЕРЕН o AIS), 


| 
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DESCRIPTION AND OPERATION (Continued) 


Limited-Slip Differential (Model 70) — Exploded 
View, Design with Speciai Surface Coating on 
Plates, Two Dished Discs, and Flat Plates 


FLANGE HALF 
CASE 


CLUTCH 
RING SIDE GEAR 


Ps 

% 
P 

“-2 


My 


CASE 
BODY SCREW 


"Л 


SNL, 


DISHED 


А d «1 — = , 
PLATE DISC DISHED | г” 
ИЛҮҮ, 
PLATE 156 „© Чуу 


PINION MATE 
CROSS SHAFT 


NOTE: PLATE WITH HOLE IN LUG 
IS ASSEMBLED AGAINST Ая 
CLUTCH RING. SE E2431-2C 


Limited-Slip Differential — Model 70-2U and 


Limited-Slip Differential Power Flow with Both 70-1HD Power-Lok 


Wheels Driving 


DIFFERENTIAL RING GEAR | 
| DRIVE PINION 


DIFFERENTIAL CASE 


r мате saer 


2 


DIFFERENTIAL 
PINION 


SIDE 
GEAR RING 


CLUTCH 
PLATE 


DIFFERENTIAL 


SUA 


N pz My ad f, 


' Aa 
TY q үш 
б OO ay D 
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0 “.афаяв т. 
| eoandanea ut 
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А conventional differential transmits all of the ring gear 
torque through the differential gears to the axle shafts. 
Torque is at all times equal on the axle shafts, and if 
one wheel slips, the other wheel can only put out as 
much torque as the slipping wheel. The limited-slip 
differential is similar, except that part of the torque 
from the ring gear is transmitted through clutch packs 
between the side gears and differential case. The 
multiple-disc clutches are engaged by a preload from 
dished springs and separating forces from the side 
gears. This occurs as torque is applied through the 
ring gear. 


Й is А 7 


E1714-1A 
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DESCRIPTION AND OPERATION (Continued) 


NOTE: Model 60 clutch packs have discs with a 
special surface coating in place of the concentric 
grooves. Model 70 clutch packs have plates with the 
special surface coating in place of the radial grooves. 
Discs and plates of this design should be soaked in 
Additive Friction Modifier C8AZ-19B546-A 
(EST-M2C 1 18-A) or equivalent, prior to assembly for 
twenty minutes. 


Each clutch plate and disc pack consists of steel 
plates, set between the case and the side gear ring. 
The dished spacer, having external lugs, are locked to 
the differential case by the external lugs. The dished 
spacer that is installed next to the case is a Belleville 
spring plate. This plate is installed with the concave 
(dished) side against the case. The remaining clutch 
discs have internal spline teeth which lock to the 
splined hub on the side gear ring. Each clutch pack is 
premeasured for proper stack height. Do not separate 
packs and inter-mix the plates and discs from the 
packs. The side gear ring is, in turn, splined to the axle 
shaft and acts as a pressure plate against the clutch 
pack. Since the side gear ring fits against the pinions 
on the cross shaft (mate shaft), any outward force 
exerted by the mate shaft and its pinions will press the 
ring against the clutch pack and thus connect the 
differential case directly to the axle shaft. 


Unlike the cross shafts of the conventional unit, the 4 
pinion limited-slip differential mate shafts in Model 70 
axles are not rigidly attached to the differential case, 
nor are they attached to each other. At both ends of 
the mate shafts there are two flat surfaces so 
arranged that they form a V which mates with 
corresponding V-shaped surfaces (ramps) cut in the 
shaft openings of the differential case. The mate 
shafts are assembled in the case with enough 
clearance so that when the case tries to rotate, they 
resist rotation. They are then forced to bear against 
one side of their V ramps. Since the two V ramps of 
one mate shaft point in a direction opposite to those of 
the other pin, the two shafts with their pinions will be 
forced apart as they resist rotation. This mate shaft 
movement compresses the clutch pack through the 
pinion gears and side gear rings. 


When the differential case rotates in the opposite 
direction, the mate shafts will be forced to bear 
against the opposite side of their V ramps and will 
again be forced apart to apply against the clutch 
packs. Therefore, since the ramps are V-shaped, the 
clutches will apply during either forward or reverse 
operation. Likewise, the clutches will apply whether 
the power flow is from the differential case to the axle 
shafts, or from the axle shaft to the differential case. 


The amount of compression on the clutch plates will be 
proportionate to the load applied to the differential 
case and the resistance to turning offered by each 
mate shaft. For example, if the vehicle is driven 
straight ahead and the traction or load on both wheels 
is equal, both mate shafts will give equal resistance to 
the rotating differential case and will thus bear against 
their respective ramps with equal force. This equal 
movement of the mate shafts will cause them to exert 
equal pressure against both right and left clutch 
packs. Both axle shafts will, therefore, be locked 
directly to the case with equal force. 


Differential —Limited-Slip—Dana 


The limited-slip differential prevents momentary 
spinning of one of the wheels when it leaves the road 
because of a bump, or encounters poor traction 
because of a slippery road. Under these conditions, 
even though the traction load is relieved on the one 
wheel, the acceleration load is simultaneously applied 
to the differential case as the engine tries to spin the 
wheel. 


When the rear axle is in a turn, the appropriate clutch 
releases automatically to allow normal differential 
operation as required. In the straight-ahead position, 
the differential case is driving both wheels and thus 
applies an equal load against both mate shafts. Since 
both mate shafts offer resistance to this load, both 
clutches are applied. On a turn, however, the outside 


wheel turns faster than the inside wheel. The outside 
wheel, instead of being driven by the case, now tends 
to drive the case. With the power thus relieved, the 
differential case releases its load against the outside 
wheel mate shaft which, in turn, releases its pressure 
against the outside wheel clutch pack. With the clutch 
released, normal differential action will take effect. 


For a complete understanding of limited-slip operation, 
itis important to recognize two things: 


1. If with equal traction, both wheels slip, the axle 
has done all it can do. 


In extreme cases of differences of traction, the 
wheel with the least traction may spin after the 
axle has transferred as much torque as possible 
to the non-slipping wheel. 


DIAGNOSIS AND TESTING 


If noises or roughness such as chatter are present 
when turning corners, the probable cause is incorrect 
or contaminated lubricant. 


Before any differential is removed and disassembled 
for chatter complaints, the correctness of lubricant 
should be determined. 


Verify the axle has the specified quantity of Hypoid 
Gear Lubricant, С6А2-19580-Е (ESW-M2C 105-A) or 
equivalent and 0.236L (8 ounces) of Additive Friction 
Modifier, CBAZ-19B546-A (EST-M2C 118-A) or 
equivalent friction modifier for rear axles and 0.0591 
(two ounces) of Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 118-A) or equivalent 
friction modifier for front drive axles. Warm the axle up 


and recheck for chatter by making a minimum of ten 
figure-eight type turns. 


If this is unsuccessful, a complete lubricant drain, flush 
and refill will usually correct chatter. The following 
procedure is recommended to ensure that the system 
is flushed of old lubricant. 


1. Warm the lubricant by vehicle road operation or 
five minutes of operation in gear with both rear 
wheels off the ground on a hoist. 
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05-02F-4 Differential —Limited-Slip—Dana 05-02F-4 


DIAGNOSIS AND TESTING (Continued) 


CAUTION: Never place the transmission in 
gear with the engine running when only one 
wheel of a limited-slip differential equipped 
vehicle is raised. The vehicle might drive 
itself off the jack and cause damage or 
injury. 

Drain lubricant while warm. Remove cover plate 
to drain completely. If cover plate is removed, it 
will be necessary to replace gasket at this time. 


The illustration shows the flat mounting surface 
cover plate on Dana design axles. This cover 
plate requires the use of Silicone Rubber 
E7TZ-19562-A (ESL-M4G273-A) or equivalent 
rather than a gasket. 


The cover face of the carrier and the flat surface 
of the cover plate must be free of any oil film or 
foreign material. 


CONTOUR OF BEAD 


E6667-1A 


Apply Silicone Rubber E7TZ-19562-A 
(ESL-M4G273-A), or equivalent to cover plate 
surface. Ensure that the sealer bead is laid on the 
inside of the cover screw holes. The bead is not 
to pass through the holes or outside of the holes. 


The bead is to be 3.18-6.35mm (1/8 inch to 1/4 
inch) wide. 


Assemble two cover screws into cover at 8 
o'clock and 2 o'clock position. Use these two 
holes to guide cover plate into position on the 
carrier. 


Install remaining screws. Tighten alternately and 
evenly. Tighten screws to 4 1-54 N-m (30-40 
ft-Ibs.). 


Allow one hour cure time before filling carrier 
with the proper amount of specified lubricant 
and vehicle operation. 


Refill axle with specified lubricant. 
Operate the vehicle for approximately 16 km (10 


miles), making at least ten figure eight turns to 
flush the old lubricant out of the clutch packs. 


Repeat steps 2, 3 and 4, making sure to replace 
cover gasket, if required, in step 2. 


It is possible that a slight chatter, requiring 
additional vehicle operation may remain after 
step 5. If chatter still persists after 160 km (100 
miles) of operation, or remains severe after step 
5 above, disassembly and repair will be 
necessary. See also the discussion of the special 
assembly sequence of the Model 70 Power-Lok 
under certain conditions under that paragraph of 
this section. 


For further diagnostic and testing procedures refer to 
Section 05-00, Axle—Driving— General Service. 


REMOVAL AND INSTALLATION 


For Dana Models 44-IFS, 44IFS-HD, 60, or 70 
limited-slip differential rear axle Removal and 
Installation procedures, refer to Section 05-02H 
Axle— Integral Carrier—Dana and Section 05-02C, 
Axle—Front Drive—Dana Model 44 and 50. 


DISASSEMBLY AND ASSEMBLY 


Dana Limited-Slip Axles 


Service procedures for the Dana Model 60 and 70 
rear axles and Model 44 front axles with limited-slip 
differentials are covered separately in this section. 


The Dana limited-slip differential assembly is removed 
and installed in exactly the same manner as the 
conventional differential assembly. For these service 
procedures refer to Section 05-02H Axle—Integral 
Carrier—Dana. Additive Friction Modifier, 
C8AZ-19B546-A, EST-M2C 1 18-A or equivalent 
(friction modifier) is the only authorized additive which 
may be used with these axles. 


When axle lubricant has been drained for front or rear 
axle repair (limited-slip only), refill the axle with the 
specified quantity of Hypoid Gear Lubricant, 
C6AZ-19580-E (ESW-M2C 105-A) or equivalent and 
add 0.236L (eight ounces) of Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 118-A) or equivalent 
friction modifier for rear axles and 0.059L (two 
ounces) of Additive Friction Modifier C8AZ-19B546-A 
(EST-M2C 1 18-A) or equivalent friction modifier for 
front-drive axles. ( 


Differential Case —Model 44 IFS, 44 IFS-HD, 
60-1U 2-Pinion (Dana Trac-Lok) 


Disassembly 


The differential bearings need not be removed to 
overhaul the limited-slip differential, however, the ring 
gear will have to be removed first. 


To remove and install the side gears, washers and 
clutch packs during disassembly and assembly 
requires special procedures and tooling. 


For Model 60, use Limited-Slip Differential Tool 
D83T-4205-A. 


05-02F-5 
DISASSEMBLY AND ASSEMBLY (Continued) 


An axle shaft placed in a vise, with the splines 
extending above the jaws of the vise not more than 
three inches, makes an excellent holding fixture after 
the case has been removed from the housing. 


1. For Model 44IFS and 60-10 full float axles, use 
small drift to remove the roll pin retaining the 
cross shaft. For Model 60- 1U semi-float axles, a 
lock screw is used to secure the slip fit cross 
shaft. 


2. Remove the cross shaft for the Model 44IFS and 
60-10 full float axles with a hammer and drift. The 
Model 60-10 semi-float cross shaft is a slip fit and 
may be lifted out without tools. 


3. Position the Step Plate, T83T-4205-A4 or 
equivalent, into the bottom side gear. Apply 
grease to the centering hole of the Step Plate. 
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4. 


5. 
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Install Forcing Nut T83T-4205-A2, and Forcing 
Screw T83T-4205-A3 or equivalents, into the 
differential case. 
FORCING SCREW 
T83T-4205-A3 
FORCING NUT 
T83T-4205-A2 
STEP PLATE 
T83T-4205-A4 
E5850-1A 
Guide the forcing screw onto the step plate. 


FORCING SCREW 
T83T-4205-A3 


FORCING NUT 
T83T-4205-A2 


STEP PLATE 
T83T-4205-A4 


E5851-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6.  Tighten the forcing screw tightly. This will move 


| : ku pa HANDLE 
the side gears away from the differential pinion T83T-4205-A1 


gears and relieve the normal loaded condition. 
Using a piece of 0.762mm (0.030 inch) thick shim 
or gauge stock, push out the differential spherical 
washers. 


Z 


OOo 


SPHERICAL © Т 7 7] 


WASHERS 


10. Retain the top side gear and clutch pack in the 
case with the hand and remove the forcing screw. 
Continue to hold the side gear and clutch pack 
and remove the gear rotating tool. Remove the 
top side gear and clutch pack. Keep the Stack of 
plates and discs in exact order. 


v | [] [J Ë - Li Ш RETAINING 


SS LS 
АЈ А 


/ шашы 
Е7370-1А деу 


7. Momentarily, loosen the forcing screw. This step 
is very important to relieve the pressure of the 


CLUTCH 
(XS | 
clutch pack. AY NV v U p. 
8. Re-tighten the forcing screw until a very slight MÀ => 


movement of the differential pinion gears is seen. <= 


=> c» 
9. Insert Handle T83T-4205-A 1 or equivalent, into | 
the pinion mate shaft bore and rotate the case. Сас” аа»  —— У | 
Continue this until the differential pinion gears сап - _ ———— 
be removed through the large openings in the Jn [] B [] ПІ J 
case. When attempting to rotate the side gear, = 
some tightening or loosening of the forcing screw 
will probably be required to permit the gear 
movement. Е7371-ЛА 


/4 


11. Turn this case so the flange, or ring gear side is 
up. As this is done, ease the step plate, side gear 
and clutch pack out of the case. 


12. Remove the retainer clips from both clutch packs 
to allow separation of the discs and plates for 
cleaning and inspection. Be sure to keep them 
in the exact order. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


**DISHED 
SPACER 


*DISCS HAVE SPECIAL COATING INSTEAD OF CONCENTRIC GROOVES. 


**MAY HAVE EARS AS SHOWN ON PLATE. 


Assembly 


1. 


Install the clutch packs, side gears and thrust 
washers. To do this, whether the original plates 
and discs or new ones are used, assemble them 
in exactly the same order as the originals. Always 
replace the entire kit of plates and discs even if 
only one component requires it. Refer back to 
illustrations used during disassembly for guidance 
in subsequent re-assembly operations. 


Prelubricate the thrust face of the side gear and 
assemble the plates and discs to the side gear 
splines, prelubricating each part with Hypoid 
Gear Lubricant C6AZ- 19580-E 

(ESW-M2C 105-A) or equivalent or with Additive 
Friction Modifier C8AZ-19B546-A 

(EST-M2C 1 18-A) or equivalent friction modifier 
lubricant, both stacks. 


CAUTION: The Model 60 discs of the newer 
coated design (without concentric grooves), 
must be soaked for twenty minutes in 
Additive Friction Modifier C8AZ-19B546-A 


(EST-M2C 1 18-A) before assembly. 


Assemble the retainer clips to the ears of the 
plates. Make sure both clips are completely 
assembled or seated onto the ears of the plates. 


With the differential case positioned as shown, 
assemble the clutch pack and side gear into the 
case. Make sure the clutch pack stays 
assembled to the side gear splines, and that the 
retainer clips are completely seated into the 
pockets of the case. To prevent the pack from 
falling out of the case, hold them in place by hand 
while re-positioning the case on a bench. 


Re-position the case on the bench and assemble 
the step plate into the side gear. Apply a small 
amount of grease, Long-Life Lubricant, 
С1А2-19590-ВА (ESA-M 1C75-B) or equivalent 
into the centering hole of the step plate. 
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Assemble the other clutch pack and side gear. 
Make sure the clutch pack stays assembled to 
the side gear splines, and that the retainer clips 
are completely seated into the pockets of the 
case. Install Step Plate, T83T-4205-A4 or 
equivalent, on top of the side gear. 


Hold the side gear in position by hand. Insert the 
Forcing Screw T83T-4205-A3 down through the 
top of the case, and thread Forcing Nut, 
T83T-4205-A2, on the screw. The tip of the 
Forcing Screw must contact the Step Plate. 


With tools assembled to the case, position the 
case onto the axle shaft (as a holding fixture) by 
aligning the splines of the side gear with those of 
the shaft. 


Position both differential pinion gears opposite 
one another through the openings in the case. Be 
sure the holes of the gears are lined up with each 
other. Hold the gears in place by hand. 


Tighten the forcing screw so that the side gears 
will move away from the differential pinion gears 
and relieve the loaded condition. 


While holding the differential pinion gears in place, 
insert the Handle (T83T-4205-A 1 or equivalent) 
into the pinion mate shaft hole in the differential 
case. Pull on the handle so that the case will 
rotate and allow the differential pinion gears to 
rotate and enter into the case. 


As mentioned under Disassembly, it will probably 
be necessary to adjust the forcing screw by very 
slightly loosening or tightening it until the required 
load is applied to allow the side gear and 
differential pinion gears to rotate. 


. Rotate the case until the holes of both differential 


pinion gears are lined up exactly with those of the 
case. 


Prelubricate both sides of the pinion spherical 
washers with the specified lubricant, Hypoid Gear 
Lubricant С6А2-19580-Е (ESW-M2C 105-A) or 
equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. 


12. 


Apply torque to the forcing screw to allow 
clearance to assemble the spherical washers. 


CAUTION: Do not overtighten the forcing 
screw. Overtightening the forcing screw may 
damage the clutch plate and disc 
assemblies. 


Assemble washers into the case. Use a very 
small screwdriver to push the washers into place. 
Be sure the holes of the washers and gears 
are lined up exactly with those of the case. 
Remove the forcing screw, forcing nut, handle, 
and step plate. 


Install the pinion shaft in the differential case. 
Install the cross shaft locking pin. 


Install the ring gear on the differential case, and 
tighten the attaching bolts to specification. Refer 
to Specifications in Section 05-02H 

Axle— Integral Carrier—Dana. 


Differential Case—Model 70 (4-Pinion) 
Power-Lok 
Disassembly 


The differential bearings need not be removed to 
overhaul the limited-slip differential. 


1. 


Mark the ring gear half and cover half of the 
differential case so that they can be 
re-assembled in the same relative positions. Mark 
the pinion mate shafts and their corresponding 
ramps so that they too can be re-assembled in 
the same positions. 


MATE SHAFT 
MARKINGS 


77 CASE MARKINGS 
E7356-1A 


Clamp the differential assembly in a soft-jawed 
vise and loosen, but do not remove the bolts that 
hold the case halves together. 


Place the differential assembly on the bench with 
the ring half of the case down. Remove the case 
attaching bolts, and then remove the cover half of 
the case on Model 70 differentials. 


COVER 
HALF 
CLUTCH 
PLATE 
LUGS 
a — 2 
mí WS- ^ 
Ly NJ 
W “Б-Ы, Қы 
w 
E7351-1A 


Remove the pinion mate gear, side gear ring, and 

clutch pack. Keep these parts with the cover half 
of the case so that they can be re-installed in their 
original positions. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FLANGE HALF 
CASE 


CLUTCH SIDE GEAR 


RING 
PINION MATE 
GEAR 


CASE 
BODY SCREW 


DISHED 
DISC 


4 RN 
Uy. 


' PINION MATE 
CROSS SHAFT 
NOTE: PLATE WITH HOLE IN LUG 
IS ASSEMBLED AGAINST 
CLUTCH RING. 


J BUTTON HALF 


CASE E2431-2C 


Assembly 


1. Place the side gear ring from the drive gear half of 
the case on a pinion flange or something similar, 
so that it is about four inches above the bench. 
Coat the clutch plates with axle lubricant, Hypoid 
Gear Lubricant, CGAZ-19580-E 
(ESW-M2C 105-A) or equivalent Additive Friction 
Modifier CBAZ-19B546-A (EST-M2C 1 18-A). 


CAUTION: The plates of the new design 
(without radial grooves), must be soaked for 
twenty minutes in Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 1 18-A) before 
assembly. 


On Model 70 differentials, remove the 
corresponding parts from the drive gear half of 
the case. 


On all models, clean all parts thoroughly and dry 
them with compressed air. 


Inspect the clutch plates and discs for cracks, 
excessive wear, and distortion. If one or more of 
the plates, or discs need replacing, it is 
suggested that the entire stack of clutch plates 
on each side be replaced. 


Inspect all other parts and replace any part that 
appears to be worn or damaged. 


pesi CLUTCH 


RING 


HALF CASE < 
PINION 


SIDE MATE 


GEAR PINION MATE 


CROSS SHAFT E7219-1A 


~ 


CLUTCH Ў 
—À—À 


PLATES == == 


CLUTCH 


Inspect the pinion mate shaft surfaces and the DISC 


ramp surfaces on the case for excessive wear or 
pitting. 


PINION FLANGE 
USED TO SUPPORT 
SIDE GEAR RING SIDE 


GEAR 


Inspect the side gear and pinion gear teeth. 
RING 


Inspect the pinion gear races that bear on the 
side gear rings. Inspect the corresponding 
surfaces on the side gear rings. 


E7215-1A 


2. Assemble the parts in the order indicated for the 
particular axle model being repaired. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Place the ring gear half of the case over the 
clutch pack and side gear ring. Make sure that 
the clutch plate lugs enter the slots in the case 
and that the case bottoms on the clutch pack. 


4. Grasp the flange and the case to hold the 
assembly together, and then turn the case half 
upside down. 


5. Place the proper side gear in the side gear ring. 


6. Place the mate shaft and pinions on the side gear 
ring. Align the mate shaft and case markings. 


SIDE GEAR 
RING 


SIDE 


PINION 
MATE SHAFT 


PINION GEAR 


THRUSTWASHER E7216-1A 


7. Install the cover half mate shaft and pinions. Align 
the paint markings. 


8. Place the side gear on the pinions, and then place 
the side gear ring on the side gear and pinions. 


9. Assemble the clutch pack on the side gear 
according to the arrangement shown. Align the 
clutch plate lugs, and install all parts in the case. 


ч SIDE GEAR 
PLATE PLATE 


PLATE DISHED DISC DISHED SIDE GEAR RING 
DISC Е1788-1Е 


CASE 


Differential —Limited-Slip—Dana 
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NOTE: There may be circumstances of continuing 
chatter / bumping in turns despite replacement of 
parts and lubricant, particularly in vehicles 
operating at close to GVW rating. Typical 
situations are emergency vehicles and fifth wheel 
trailers. In these cases, it is permissible to 
re-assemble the clutch pack with the disc 
adjacent to the side gear ring, resulting in two 
plates together. This results in 3 friction surfaces 
instead of the normal 5, and will result in lowering 
the torque to rotate the wheel by 4096. 


. Place the cover half of the case over the 
assembly. Align the case marks made before 
disassembly. 


. Install all the case bolts and turn each one on a 
few threads. Case bolts must be clean and dry. 
Using both axle shafts, align the splines of the 
side gear and the side gear ring on both sides of 
the case. With the axle shafts in position, tighten 
the case bolts evenly and alternately to 89-94 
М.т (65-70 ft-Ib). 


NOTE: If bolt heads have “180” or 7 radial lines 
stamped on head, tighten the case bolts to 
122-136 N-m(90-100 ft-Ibs). 


AXLE SHAFTS MUST 
BE INSERTED ALL THE 
WAY ON EACH SIDE TO 
ALIGN BOTH SPLINES 


. Remove the axle shafts. If the assembly has 
been properly assembled, each pinion mate 
cross shaft should be tight on its ramp; or, if 
there is clearance between the cross shaft 
and the ramp, it should be not more than 
0.254mm (0.010 inch) and equal at all four 
cross shaft ends. 


SPECIFICATIONS 


` Refer to Section 05-00, Axle—Driving— General 
Service and Section 05-02H, Axle— Integral 
Carrier—Dana for Specifications. 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 
Dana 60 Axles | 


Dana 60 Axles 


Limited Sip Diferential Tool — Forcing Screw 
Dana 60 Ales | 
TL Dana 60 Ads 


CE4134-2F 
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DESCRIPTION AND OPERATION 


Description 


The Ford Truck Integral! Carrier rear axle assembly is 
an integral type housing, hypoid gear design with the 
centerline of the pinion set below the centerline of the 
ring gear. 


The hypoid gear set consists of an 8.8 inch diameter 
ring gear and an overhung drive pinion which is 
supported by two opposed tapered roller bearings. 
Pinion bearing preload is adjusted by the pinion nut and 
a collapsible spacer maintains the seating of the inner 
race. 


The housing assembly consists of a cast center 
section with two steel tube assemblies and a stamped 
rear cover. The cover uses a silicone sealant as a 
gasket. 


The differential case is a one-piece design with two 
openings to allow for assembly of the internal 


components and lubricant flow. The differential pinion 
shaft is retained with a threaded bolt assembled to the 
case. The differential case assembly is mounted in the 
carrier between two opposed tapered roller bearings. 
The bearings are retained in the carrier by removable 
bearing caps. 


The axle is available in two models to accommodate 
tread width differences between the vehicle lines. 
They are similar except for minor suspension bracket 
connections and variations in axle shaft and housing 
tube lengths. 


e Differential Bearing Preload and Ring Gear 
Backlash are adjusted by the use of shims located 
between the Differential Bearing Cup / Races and 
the Carrier Housing. 


The use of a Pinion Depth Gauge Tool for drive 
pinion shim selection in conjunction with a dial 
indicator for differential case shim selection is 
required for proper gear set adjustment. 


The Semi-Floating Axle Shafts are held in the 
Housing by C-washer locks positioned in a slot on 
the Axle Shaft Splined End. These C-washers also 
fit into a machined recess in the differential side 
gears within the differential case. 
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DESCRIPTION AND OPERATION (Continued) 


Rear Antilock Brakes 


E-150, F-150 and Bronco vehicles use the Rear 
Antilock Brake System (RABS). The system features 
a multi-tooth speed sensor ring that is pressed on the 
differential case behind the ring gear. If the speed 
sensor ring is removed, it must be discarded and 


replaced with a new one. The speed sensor ring works 
in conjunction with an electronic speed sensor. This 
sensor is retained in a bore at the top of the carrier 
housing and fastened by one bolt. There is a space 
provided between the ring gear and sensor ring for 
measuring the ring gear backface runout. 


Operation Inside the case, two differential pinion gears are 
mounted on the differential pinion shaft which is pinned 
(with lock bolt) to the case. These pinion gears are 
engaged with the side gears, to which the axle shafts 
are splined. Therefore, as the differential case turns, it 
rotates the axle shafts and rear wheels. When it is 
necessary for one wheel and axle shaft to rotate 
faster than the other, the faster turning side gear 
causes the pinions to roll on the slower turning side 
gear to allow differential action between the two axle 
shafts. 


The rear axle drive pinion receives its power from the 
engine through the transmission and driveshaft. The 
pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to the 
case outer flange. 
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DESCRIPTION AND OPERATION (Continued) 


DIFFERENTIAL 


RING GEAR 


CASE-4204 
AS 4209 
(MATCHED SET) 
<\ SPEED SENSOR 
SIDE GEAR Á (0 FOR REAR 
4236 Á ANTI-LOCK BRAKES 


COLLAPSIBLE 
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WITH MAGNET 
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FRONT DRIVE BEARINGS 
PINION BEARING 4221 


4621 


DRIVE PINION 
2 


4209 

| (MATCHED SET) 

PINION SEAL 

CIRCULAR 4676 
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FORD TRUCK INTEGRAL CARRIER 


REAR AXLE ASSEMBLY 
E4704-K 
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BEARING CAP AXLE VENT 
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INTEGRAL WITH 
BRAKE HOSE 
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CLEANING AND INSPECTION 


Inspection Before Disassembly 


The differential case assembly and drive pinion should 
be inspected before they are removed from the 
carrier. These inspections can find the cause of the 
concern and determine the resolution. 


1. Wipe the lubricant from the internal working parts 
and visually inspect the parts for wear and/or 
damage. 


2. Rotate the gears to see if there is any roughness 
which would indicate damaged bearings or gears. 


3. Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks / chips. 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
TOOL-4201-C 


1808.8,» 


= 
i 


ИП 
mes ] 


~ 


LILITTITT, 
— = 


> — 


E7162-1B 


4. Setup a аа! indicator and check ring gear 
backlash and ring gear backface runout. On 
Bronco, E-150 and F- 150 vehicles equipped with 
rear Antilock brakes, mount Dial Indicator, 
TOOL-4201-C, or equivalent, on the carrier and 
make sure the tip of the dial indicator contacts 
the backface of the ring gear. 


NOTE: There is a space provided between the 
excitor ring and the ring gear for measuring ring 
gear backface runout. Backlash should be 0.008 
inch to 0.015 inch (0.012-0.015 inch preferred) 
and backface runout should be no more than 
0.004 inch. 


5. Acontact pattern may not be an acceptable 
guide to check for noise. Proper gear set 
assembly must be checked using the pinion depth 
gauge Tool T79P-4020-A which shows the 
correct pinion shim required. See Section on 
Drive Pinion and Gear Set. 


Axle—integral Carrier — 8.8 Inch Ring Gear 


DIAL 
INDICATOR 
TOOL-4201-C 


RING GEAR BACKLASH 


Inspection After Disassembly 


Thoroughly clean all parts. Always use new solvent 
when cleaning bearings. Do not spin dry bearings with 
compressed air. Oil the bearings immediately to 
prevent rusting. Inspect the parts for any major 
damage. Clean the inside of the housing before 
rebuilding. When a scored or chipped gear set is 


replaced, the axle housing must be washed 
thoroughly. Inspection procedures for individual parts 
are outlined as follows. 


Sensor 


Inspect the Rear Antilock Brake System (RABS) 
Sensor pole piece (magnetic) for loose metal particles 
and clean if required. 


Speed Sensor Ring 


Examine the Rear Antilock Brake System (RABS) 
speed sensor ring to see that it is firmly pressed onto 
the differential case and check it for dented, chipped 
or missing teeth that could result in erratic RABS 
performance. If damage is found, remove and replace 
speed sensor ring. 


Gears 


Examine the pinion and ring gear teeth for scoring, 
excessive wear, nicks and excessive chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 


Bearing Cups 

Check bearing cups for deep scores, galling, or 
spalling. If a 0.038тт (0.00 15 inch) feeler gauge can 
be inserted between a cup and the bottom of its bore 
at any point around the cup, the cup must be reseated. 
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CLEANING AND INSPECTION (Continued) 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must turn 

without roughness. Examine the roller ends for step 

wear. If inspection reveals either a damaged cup or a 

damaged cone and roller assembly, both parts should CIRCULAR 


replaced. COMPANION 
be replace FLANGE 


SCRIBE 


Companion Flange 

The end of the circular flange that contacts the bearing 
cone as well as the nut counterbore and seal surface 
must be smooth and free of nicks. 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 


Differential Case е 

| SX 
Make sure that the hubs where the bearings mount are СӘ 
smooth. Carefully examine the differential case 


bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. 


C4630-D 


3. Install an inch pound torque wrench on the pinion 
nut. Record the torque required to maintain 
rotation of the pinion through several revolutions. 


REMOVAL AND INSTALLATION 


Pinion Seal/Nut or Companion Flange \ 
Replacement 


Removal 


NOTE: If pinion seal is leaking, check the vent and vent 
tube. If the vent or vent tube is plugged with dirt or 
debris it will cause pressure build-up in the axle which 
can lead to pinion seal problems. 


CAUTION: This operation disturbs the pinion 
bearing preload, and this preload must be 
carefully reset when assembling. 


1. Raise the vehicle and install safety stands. 
Remove the rear wheels and brake drums to 
prevent brake drag during drive pinion bearing 
preload adjustment. 


TORQUE WRENCH 
INCH POUND 


Mark the driveshaft axle end flange and the axle 


companion flange to insure proper position of the 
driveshaft during assembly. Disconnect the 
driveshaft from the rear axle companion flange. 
Remove the driveshaft from the transmission 
extension housing. Install an oil seal replacer tool 
in the transmission extension housing to prevent 
oil leakage. 
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REMOVAL AND INSTALLATION (Continued) 


4. While holding the companion flange with 


Companion Flange Holding Tool, T57T-485 1-B or EN 
equivalent, remove the pinion nut. M ED 
2L 
COMPANION FLANGE МА 144 
HOLDING TOOL RA —— à 


T78P-4851-A 


COMPANION FLANGE 


e We 


REMOVER 
ñ T65L-4851-B 
n E" 
ky) 
2/2 
C 


F2672-0 


7. Pryupon metal flange of pinion seal. Install 
gripping pliers and strike with hammer until pinion 
seal is removed. 


F5646-C 


5. Clean the area around the oil seal. Place a drain 
pan under the seal, or raise the front of the 


vehicle higher than the rear. ағы 


Mark the companion flange in relation to pinion so 


OIL SEAL | (е 


flange can be reinstalled іп the same position. f WW, 
NOTE: If a new companion flange is being \ , 7, 
installed, disregard the scribe mark on the pinion CY CS | 
MARK FLANGE IN , ^y 
RELATION TO PINION / ; 
\ ` 
: © |» 
% 
ў | AJ 
| % 
<Ç 
F2671-B 
6. Removerear axle companion flange using E8613-1A 
Companion Flange REmover T65L-485 1-B or 
equivalent. Place drain pan under axle pinion 8. Clean the oil seal seat surface. Install the seal in 
hose. the housing bore using Pinion Seal Replacer, 


T83T-4676-A. Coat the lips of the seal with 
Multi-Purpose Long-Life Lubricant, 
C1AZ-19590-B, (ESA-M1C75-B) or equivalent. 
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REM 


OVAL AND INSTALLATION (Continued) 


CAUTION: Installation without the proper tool 
may result in seal failure. If seal becomes 
cocked during installation, remove it and 
install new one. 


us PINION SEAL 
REPLACER 
T83T-4676-A 
E5891-1B 


Companion Flange Installation 


9. 


10. 


Apply a small amount of lubricant to the 
companion flange splines. Align the mark on the 
companion flange with the mark on the pinion 
shaft. Install the flange. 


Install a new pinion nut on the pinion stem. 


NOTE: If a new companion flange is being 
installed, disregard the scribe mark on the pinion 
shaft. 


CAUTION: The companion flange must never 
be hammered on or installed with power 
tools. 


Hold the circular companion flange with 
Companion Flange Holding Tool, T78P-485 1-A or 
equivalent while tightening the pinion nut. 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 
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11. Tighten the pinion nut, rotating the pinion 
occasionally to ensure proper bearing seating. 
Take frequent drive pinion bearing torque preload 
readings until the original recorded preload 
reading is obtained. 


If the original recorded preload is lower than 
specification (used bearings .9- 1.5 N-m (8-14 
in-Ib); new bearings 1.8-3.3 N-m (16-29 in-Ib)) 
tighten to specification. If the preload is higher 
than specification tighten to original reading as 
recorded. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload 
is required, a new collapsible pinion spacer and 
pinion nut must be installed. 


NOTE: A minimum pinion nut tightening torque of 
217 N-m (160 ft-Ib) must be obtained during 
tightening. 


TORQUE WRENCH 
INCH/LBS 


DISASSEMBLY AND ASSEMBLY 


Axle —Disassembly 


Axle Shaft 
Removal 


1. Clean all dirt from the area of carrier cover with a 
wire brush and/or cloth. 


Drain rear axle lubricant by removing the housing 


COVer. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove differential pinion shaft lock bolt and 
differential pinion shaft. 


REAR ANTI-LOCK 
BRAKE SENSOR 


DIFFERENTIAL 
PINION SHAFT E4708-1B 


2. Push the flanged end of the axle shafts inboard 
and remove the C-lock from the button end of 
each axle shaft. 


NOTE: Use care not to lose or damage the rubber 
O-ring which is in the axle shaft groove under the 
C-lock. The O-ring is used to hold the C-lock in 
position until the axle shafts are pulled back in 


place at reassembly. 
2С 
МО 
| 

>» 

š | 
CU» 

28% 

© S 


E4709-1B 


BUTTON END OF 


\\ V  AXLE SHAFTS 
№ V O-RING 


C-LOCK IN C-LOCK 
SIDE GEAR 
COUNTERBORE 


3. Remove the axle shaft from the housing, being 
careful not to damage the oil seal. 
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E4760-18 


Oil Seal and Wheel Bearing 
Removal 


NOTE: If wheel oil seal is leaking, check the vent and 
vent tube. If the vent or vent tube is plugged with dirt or 
debris, it will cause pressure build-up in the axle which 
can lead to wheel oil seal problems. 


4. Using Slide Hammer, T50T-100-A and Seal 
Remover, T83T-1225-A or their equivalents insert 
into the bore as shown and position it behind the 
bearing so the tangs on the tool engage the 
bearing outer race. Remove the bearing and seal 
as a unit, using the slide hammer Tool. 


WHEEL BEARING AND 
SEAL REMOVER 


I 
SLIDE HAMMER 
T50T-100-A 


WHEEL BEARING AND 
SEAL REMOVER 
T83T-1225-A 


E4712-1D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Differential Case 
Removal 


NOTE: Before removing the differential case, check 
the ring gear runout as described under Inspection 
After Disassembly in the Cleaning and Inspection 
portion of this Section. If ring gear runout exceeds 
0.004 inch, the differential case and ring gear must be 
removed to perform the Differential Runout Check. 
The Differential Runout Check will isolate the cause of 
excessive Ring Gear Runout. 


5. 


Mark one differential bearing cap to ensure the 
caps will be installed in their original positions. 


CAUTION: Right and left bearing caps MUST 
NOT be interchanged or rotated. 


SCRIBE 


BEARING MARKS 


CAPS 


E4707-1C 


Loosen the differential bearing cap bolts and 
bearing caps. 


NOTE: The direction of triangles on bearing caps 
must be noted. When reassembled the triangles 
must be pointing in the same direction (outboard) 
as before removal. 


TRIANGLES CAST 
INTO BEARING CAPS 


E4763-1B 
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Pry the differential case, bearing cups and shims 
put until they are loose in the bearing caps. 
Remove the bearing caps and remove the 
differential assembly from the carrier. 


CAUTION: When using the pry bar, place a 
wood block between the pry bar and the axle 
housing to protect the carrier face from 
damage. 


PRY BAR 


WOOD BLOCK 
E4761-1A 


Ring Gear 
Removal 


8. 


Remove the bolts that attach the ring gear to the 
differential case. Remove the ring gear from the 
case by striking at alternate holes around the 
gear. Use a punch that is small enough to hit the 
bottom of the tapped holes and not damage the 
threads. Use care to prevent damage to ring gear 
teeth. Support the ring gear while removing the 
bolts so that the ring gear doesn't fall and nick 
any tooth. 


E7210-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Speed Sensor Ring 
Removal 


On vehicles equipped with a speed sensor ring, first 
remove the ring gear bolts. As shown above remove 
ring gear by striking at alternate holes around the 
gear. Support the ring gear to prevent nicked teeth. 


NOTE: The ring gear can be removed and installed 
without removing the sensor ring. 


Remove the sensor ring with a soft faced hammer. 
Discard sensor ring. Once removed, the sensor 
ring cannot be reused. A new sensor must be 
installed. 


E7206-B 


Speed Sensor Ring 
Installation 


Align tab on sensor ring with slot in differential case. 
Start two ring gear bolts through the case into the ring 
gear to ensure case to ring gear bolt hole alignment. 


CAUTION: Tab on sensor ring MUST BE aligned 
with slot in differential case. 


| млд SPEED 
X s: SENSOR RNC à 
< е RING š: 


DIFFERENTIAL 
CASE SLOT 


E7207-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Press the sensor ring on the differential case using the 
ring gear as a pilot. Apply Stud and Bearing Mount 
EOAZ-19554-BA (ESE-M4G 167-A2) or equivalent to 
ring gear bolts. 


Install ring gear bolts and tighten to 95-115 N-m(70-85 
ft-lbs). 


Drive Pinion 
Removal 


9. Remove pinion nut, companion flange and pinion 
seal as outlined in this section. 


10. With a soft-faced hammer, drive the pinion out of 
the front bearing cone and remove it through the 
rear of the carrier. 


To remove the pinion rear cone and roller bearing 
assembly, use the Pinion Bearing Cone Remover, 
T7 1P-462 1-B or equivalent as shown. 


NOTE: Measure the shim, which is found under 
the bearing cone, with a micrometer and record 
the thickness (as a reference to be compared to 
the shim gauge reading prior to installing the 
bearing). 


PRESS RAM 


REAR 
CONE AND ROLLER 
BEARING ASSEMBLY 


PINION BEARING 
CONE REMOVER 
T71P-4621-B 


ДД 
E4732-1B 
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Pinion Bearing Cup 
Removal 


NOTE: Do not remove the pinion bearing cups from the 
carrier casting unless the cups are damaged. 


11. If the pinion bearing cups are to be replaced, tap 
alternately (with a brass drift of suitable length) 
on the opposite side of the cups during removal to 
prevent cups from cocking in the casting. 


E5112-1B 


Differential Runout Check 


If the ring gear runout check (before disassembly) 
exceeds specification, the condition may be caused 
by a warped ring gear, a damaged case, excessively 
worn differential bearings or foreign material between 
mating surfaces (burrs, shavings, etc.). To determine 
the cause of excessive runout proceed as follows: 


12. Remove the differential case from the axle 
housing (refer to Differential case and Drive 
Pinion Removal in this Section) and remove the 
bolts that attach the ring gear to the differential 
case. Remove the ring gear from the case with a 
hammer and drift. 


13. Install the differential assembly with the bearing 
cups and shims. Tighten the bearing cup bolts to 
95-115 N-m (70-85 ft-lbs.) 


О 
i [ — 
DIFFERENTIAL А вна 


ASSEMBLY 


CARRIER 
DIFFERENTIAL CASTING 
BEARING 


Е4735-1В 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Check the runout of the differential case flange 
with a dial indicator Tool-420 1-C. If the runout is 
within specification, (Max. 0.003 inch), install a 
new ring and pinion gear. If the runout exceeds 
specification, the ring gear is true and the 
concern is due to either a damaged case or 
bearings. Visually inspect the bearings. If 


bearings are not damaged replace both the case 
and bearings. Recheck the runout with new parts 


(case and bearings). Visually inspect the speed 
sensor ring for damage and replace if required. 


DIAL 
«INDICATOR 


Ф \ 
б NS 
ао, 


ППШ 
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15. Remove the differential case from the integral 


carrier and remove the differential bearings from 


the case using Remover Tool T70P-4221-A or 
equivalent. 


REMOVER TOOL 
T70P-4221-A 


| B 
% 
i 
( 


DIFFERENTIAL 
| BEARING 
a=» 


SS 
e) 
(а mu ( | 
© 
< 


Í 


SSS J 
2; ХЕ ) 
(| rude іші e". 


| ONSE eo E4742-1D 
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NTOOL-4201-C 


16. Install new differential bearings on the case hubs 
using Replacer Tool, T57L-422 1-A2 or equivalent 
and install the differential assembly in the carrier 
without the ring gear. 


NOTE: Press against the bearing cone only. 


REPLACER TOOL 
T57L-4221-A2 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


17. Check the case runout again with the new 
bearings. If the runout is now within 0.076mm 
(Max. 0.003 inch), use the new bearings for 
assembly. If the runout is still excessive, the 
differential case is damaged and should be 


replaced. 
° DIAL 
ө — X, INDICATOR 
/ Ñ TOOL-4201-C 


E4741-1C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Axle Housing 
Removal 


18. Remove the four retaining nuts from each backing 
plate and wire the backing plate to the 
underbody. 


NUT 
(4 REO'D) 


2 0000 2 


E4725-1B 


19. Disconnect the vent hose from the vent fitting on 
F-Series and Bronco, and the fitting from the rear 
axle housing. 


NOTE: The axle vent is secured to the housing 
assembly through the brake junction block except 
on Econoline, where the vent hose is integral to 
the brake hose. The Econoline brake hose is 
secured to the axle with a flow bolt. 


BRAKE 
LINE 


E4726-18 


20. Disengage the brake line from the clips that retain 
the line to the axle housing and carrier. 
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BRAKE LINE 
RETAINING CLIP 


E4728-1A 


21. Remove the hydraulic brake junction block from 
the axle housing. Do not open the hydraulic 
brake system lines. 


JUNCTION 
BRAKE BLOCK 
LINE 
ез 
F-SERIES AND BRONCO E8635-1A 
` M 


22. Support the rear axle housing on a jack, and then 
remove the U-bolt nuts. Remove the U-bolts and 
plates. 


PLATE 


U-BOLTS 


E4730-1A 


23. Disconnect the shock absorber lower bolts from 
the mounting brackets on the axle housing. 


05-02G-15 
DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the housing from the vehicle. 


SHOCK ABSORBER 
LOWER BOLT 
AND NUT 


Е4729-1А 


Axle— Assembly 
Pinion Bearing Cup 
Installation 


NOTE: Do not remove the pinion bearing cups from the 


carrier casting unless the cups are damaged. 
1. Install the new cups with Pinion Bearing Cup 


Replacer, T67P-46 16-A as shown. Make sure the 


cups are properly seated in their bores. If a 
0.038mm (0.0015 inch) feeler gauge can be 


inserted between a cup and the bottom of its bore 


at any point around the cup, the cup is not 


properly seated. Whenever the cups are 
replaced, the cone and roller assembly should 
also be replaced. 
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T67P-4616-A 
PINION BEARING 
CUP REPLACER 


Е4733-18 


Drive Pinion Shim Selection 


Individual differences in machining the carrier casting 
and the gear set and variation in bearing widths 
require a shim between the pinion rear bearing and 
pinion head, in order to locate the pinion for correct 
tooth contact with the ring gear. 


When replacing a ring and pinion gear, the correct 
shim thickness for the new gear set to be installed is 
determined by the following procedure using Pinion 
Depth Gauge T79P-4020-A. 


2. Assemble the appropriate aligning adapter, 
gauge disc and gauge block to the screw. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FRONT 
REAR PINION PINION 


BEARING BEARING 
ALIGNING ADAPTER 


HANDLE 


GAUGE TUBE 


TOOL ASSEMBLED 


REAR AXLE PINION DEPTH GAUGE TOOL 


Tool Number* Description 
Aligning Adapter (1.612" O.D.) 


Gauge Block (1.700" thick) 


Gauge Disc (1.1884" thick) 
T79P-4020-A19 Gauge Tube (3.0630" O.D.) 


* The Tool numbers shown in column are part of Tool kit T79P-4020-A. 


E4744-2A 


Place the rear pinion bearing (new, or used if in ` 
good condition) over the aligning tool and insert it EA b 
into the rear pinion bearing cup of the carrier. | Q) \ 
Place the front bearing into the front bearing cup e, ok 
and assemble the tool handle into the screw Y ` 

45° 


(refer to illustration in step 4). Roll the assembly 
back and forth a few times to seat the bearings 


while tightening the tool handle by hand. Tighten P 5 
the tool handle to 27 N-m (20 ft-Ibs). | eu 


NOTE: The gauge block must be offset (45 
degrees) to obtain an accurate reading. 


E4745-1B 


Center the gauge tube into the differential bearing 
bore. Install the bearing caps and tighten the 
bolts to 95-115 N-m (70-85 ft-Ibs). (Caps are to 
be installed with the triangles pointing outboard.) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Utilize PINION SHIMS as the gauge for shim 
selection. This will minimize errors in attempting 
to stack feeler gauge stock together or simple 
addition errors in calculating correct shim 
thickness. 


NOTE: Shims must be flat. Do not use dirty, bent, 
nicked or mutilated shims as a gauge. 


It is important to feel a slight drag on the shim for 
correct selection. Do not attempt to force the 
shim between the gauge block and the gauge 
tube. This will minimize selection of a shim thicker 
than required, which results in a deep tooth 
contact in final assembly of integral axles. 


FRONT PINION 
HANDLE 5% BEARING 


DIFFERENTIAL 
HOUSING 


D 
% 
5% 065050160 о у улузу 
Ц О 50505050606069656560505050606 Ц 
050%, 0.0. OO 


5. Place the selected shim(s) on the pinion and 
press the pinion bearing cone and roller assembly 
until it is firmly seated on the shaft. 


NOTE: The same rear pinion bearing used in this 
procedure must be used in final assembly of the 
axle. 


NOTE: Be sure that press load is not applied to 
the bearing cage. 


PRESS RAM 


REAR PINION ХХ ` 5 | 


BEARING CONE 
AND ROLLER 


a йш 


SHIM(S) 


BEARING 
CONE 
REPLACER 
T53T-4621-C 


E4747-1C 


Axle—Integral Carrier — 8.8 Inch Ring Gear 


6. Check splines on the pinion shaft to be sure they 


are free of burrs. If burrs are evident, remove 
them by using a fine crocus cloth, working in a 
rotational motion. Wipe the pinion clean. 


7. Placenew collapsible spacer on the pinion shaft 


against the pinion stem shoulder. 


COLLAPSIBLE (S 


SPACER ! y d P 
s | 


PINION 

STEM 

SHOULDER 
REAR а A 


BEARING 


E5889-1B 


8. Install the front pinion bearing and oil slinger in the 


housing bore and install the pinion seal on the 
Pinion Seal Replacer, T83T-4676-A. 


FRONT PINION 
BEARING 


OIL SLINGER 


PINION 
SEAL 


PINION SEAL 
REPLACER 
T83T-4676-A E5876-1B 


9. Clean the oil seal seat surface. Install the seal in 


the housing bore using Pinion Seal Replacer, 
T83T-4676-A. Coat the lips of the seal with 
Multi-Purpose Long-Life Lubricant, 
C1AZ-19590-B (ESA-M 1C75-B) or equivalent. 


05-02G-17 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Installation without the proper tool 
may result in early seal failure. If seal 
becomes cocked during installation, remove 
it and install new one. 


2 PINION SEAL 
REPLACER 
T83T-4676-A 
ES891-18 


10. From the rear of the axle housing, install the drive 
pinion assembly (drive pinion, shim(s), rear 
bearing cone and roller, and collapsible spacer) 
into the housing pinion bore. 


COLLAPSIBLE SPACER 


Е4748-1А 


Companion Flange Installation 


11. Apply a small amount of lubricant to the 
companion shaft splines. Align the mark on the 
companion flange with the mark on the pinion 
shaft. Install the flange. 


Install a new pinion nut on the pinion stem. 


NOTE: If a new companion flange is being 
installed, disregard the scribe mark on the pinion 
shaft. 


NOTE: The companion flange must never be 
hammered on or installed with power tools. 
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12. Hold the circular companion flange with 
Companion Flange Holding Tool, T78P-485 1-А or 
equivalent while tightening the pinion nut (see 
Step 13). 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 


13. Tighten the pinion nut, rotating the pinion 
occasionally to insure proper bearing seating. 
Take frequent drive pinion bearing torque preload 
readings until the specified preload reading is 
obtained. 


New Bearings: 1.8-3.3 N-m (16-29 in-Ib) 

Used Bearings .9-1.5 Nem (8-14 in-Ib) 

Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload 


is required, a new collapsible pinion spacer and 
pinion nut must be installed. 


NOTE: A minimum pinion nut tightening torque of 
217 N-m (160 ft-lb) must be obtained during 
tightening. 


TORQUE WRENCH 
INCH/LBS 


E4900-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Wheel Bearing and Oil Seal installation 


Differential Case 


14. Lubricate the new bearing with rear axle lubricant Installation 


05-02G- 19 


and install the bearing into the housing bore using 
Axle Bearing Replacer T83T-1225-B or 
equivalent. 


WHEEL 
BEARING REPLACER 
T83T-1225-B 


E4713-1C 


15. Coat the lips of the seal with Long-Life Lubricant, 


C1AZ-19590-BA (ESA-M 1C75-B) or equivalent 
and install the axle shaft seal using Grease Seal 
Replacer T83T- 1175-A. 


CAUTION: installation of the bearing or seal 
assembly without the proper tool may result 
in a bearing or seal failure. If seal becomes 
cocked in the bore during installation, 
remove it and install a new one. 


GREASE SEAL 
REPLACER 
T83T-1175-A 


E4714-1C 


REPLACER TOOL 


16. Install differential bearings on the case hubs using 


Differential Side Bearing Replacer, 
T57L-422 1-A2 or equivalent. 


NOTE: Press against the bearing cone only. 


T57L-4221-A2 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


E4743-1C 


17. Press on the NEW speed sensor ring and ring 


gear, if removed, onto the differential case. Refer 
to procedure in this Section. Apply Stud and 
Bearing Mount EOAZ-19554-BA 

(ESE-M4G 167-A2) or equivalent to ring gear 
bolts and install. Tighten the bolts to 95-115 N-m 
(70-85 ft-Ibs). 


SENSOR 


05-02G-20 
DISASSEMBLY AND ASSEMBLY (Continued) 


18. With pinion depth set and pinion installed, place 
differential case subassembly (with ring gear, 
speed sensor ring, thrust washers, side gears, 
bearings and cups) in carrier. 


DIFFERENTIAL CASE 
SUBASSEMBLY 


E4749-1B 


19. Install a 0.265 inch shim on left side. 


0.265 INCH 
SHIM 


Axle— Integral Carrier — 8.8 Inch Ring Gear 


20. Install left bearing cap and tighten bolts finger 
tight. 


FINGER 
TIGHT 


ТООЦОН? 


E4751-1B 


21. Install progressively larger shims on the right side 
until the largest shim selected can be assembled 
with a slight drag feel. 


NOTE: Apply pressure towards left side to insure 
that the left bearing cup is seated. ` 


E4750-1C 


Е4752-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Install the rest of the shims by driving into position 25. Check ring gear and pinion backlash. If the 

with Shim Driver, T85L-4067-AH. backlash is 0.008 inch to 0.015 inch (0.012 inch 
to 0.015 inch preferred) proceed to Step 32. If 
the backlash is zero, go to Step 26. If the 
backlash is not zero, but is less than 0.008 inch, 
or more than 0.015 inch, then go to Step 28. 


DIAL 
INDICATOR 
TOOL-4201-C 


SHIM DRIVER 
T85T-4067-AH 


E5900-1C 


23. Install right side bearing cap and tighten bearing 
cap bolts to 95-115 N-m (70-85 ft-Ibs). 


RING GEAR BACKLASH : 
TRIANGLES E4755-E 
OUTBOARD 


26. lf a zero backlash condition occurs, add 0.020 
inch to the right side and subtract 0.020 inch from 
the left side to allow for a backlash reading. 


P d SUBTRACT 


— 0.020 INCH 


ADD 
020 INCH 


E4753-1B 


4 

Q 

ғ 
ШП 


24. Rotate assembly to insure free rotation. 


== 
T T 
пиц 


ROTATE 


E4756-1A 


27. Recheck backlash. See step 28, if backlash is 
not within specification. Backlash specification: 
0.008 inch to 0.015 inch. Preferred range: 0.012 
inch to 0.015 inch. 


E4754-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


If backlash is within specification, go to step 29. MORE BACKLASH 
FP LESS BACKLASH E 


DECREASE ( – )INCREASE (+) DECREASE (-) INCREASE (+) 
FOR MORE FOR LESS FOR LESS FOR MORE 
б BACKLASH BACKLASH BACKLASH BACKLASH 
LEFT SIDE T SIDE 
C INDICATOR ° RIGH 
TOOL-4201-C 
brs N 
SES О ктт. Q 
>? š 
S 44 S % ес 
\ en LB 
M ! ` " -- 2. 
Y O NM eA E A ==. АДО 
Үү I NN 5 | | | 
< а ' М. 5 SEDES | Ó | 
к\а d mS gm / 22“ 
= d ANNE 
iS >- С NSL 
i © = E4757-1B 


29. Install shim and bearing caps. Tighten cap bolts to 
95-115 N-m (70-85 ft-lbs). 


RING GEAR BACKLASH E4755-E 


TRIANGLES 
28. If backlash is not to specification, correct DUTBOARO 
backlash by increasing thickness of one shim and LF 
decreasing thickness of the other shim by the 
same amount. Refer to chart for approximate 


shim change. 


Е4753-18 


30. Rotate assembly several times to insure proper 
seating of differential bearings. 


ROTATE 


CE5113-1A 


E4754-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


31. Recheck backlash. If backlash is within 33. Install bearing caps and tighten cap bolts to 
specification, go to Step 32. If backlash is not 95-115 N-m (70-85 ft-lbs). Recheck backlash. If 
within specification, repeat step 28. not to specification, repeat Step 28. 

Backlash Specification: 0.008 inch to 0.015 inch. 34. Utilize white marking compound to obtain a tooth 
Preferred range: 0.012 inch to 0.015 inch. mesh contact pattern in your assembly. Pattern 


legibility can be improved by connecting the 

driveshaft and rotating both tires in drive and 

coast direction. 
DI ATOR Reincorporation of pattern inspection is intended 
TOOL-4201-C to allow technician the ability to detect gross 
errors in set-up prior to complete reassembly. 
Pattern contact should be within the primary area 
of the ring gear tooth surface avoiding any 
“narrow” or "hard" contact with outer perimeter 
of tooth (top to root, toe to heel). Pattern 
inspection should be on the drive (pull) side. 
Assembly with correct drive pattern will result in 
satisfactory coast performance. If gross pattern 
error is detected, with preferred backlash (0.012 
inch-O.O 15 inch), recheck pinion shim selection. 
Refer also to Section 15-05 for typical good and 
unsatisfactory tooth contact patterns. 


TRIANGLES 
OUTBOARD 


RING GEAR BACKLASH E4755-E 


32. Remove bearing caps and bolts. To establish 
differential bearing preload, increase both left and 
right shim sizes by 0.006 inch. Make sure shims 
are fully seated and assembly turns freely. 


INCREASE INCREASE 
SHIM BY SHIM BY 
+0.006 INCH +0.006 INCH E4753-1B 
Axle Shaft 
installation 


1. Slide the axle shafts into place in the axle 
housing. Exercise care so that the splines or any 
portion of the axle shafts do not damage the oil 
seals. Push the shafts inboard enough to allow 
installation of the C-lock. 


2. Install the axle shaft C-locks on the button end of 
the axle shafts and pull the shafts outboard so 
that the shaft lock seats in the counterbore of the 
differential side gar. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: A rubber O-ring is used to hold the C-lock 
in position on the axle shaft. Be sure that the 
O-ring is in the groove at the button end of the 
axle shaft before installing the C-lock. 


BUTTON END OF 


\ AXLE SHAFTS 
> 


W 
N 
Ñ 


C-LOCK IN C-LOCK 
SIDE GEAR 


COUNTERBORE 
E4709-1B 


3. Position the differential pinion gears and thrust 
washers (180 degrees apart) to the differential 
side gears. Turn the gear assembly to move the 
pinion gears and thrust washers into the proper 
position in the differential case (washer and pinion 
gear bores aligned with pinion shaft holes in 
case). 


PINION 
DIFFERENTIAL 


E4759-1B 


4. Position the differential pinion shaft through the 
case and pinions, aligning the hole in the shaft 
with the lock bolt hole. Apply Stud and Bearing 
Mount, EOAZ-19554-BA (ESE-M4G167-A2)or 
equivalent to the lock bolt threads. Install lock 
bolt and tighten to 20-40 N.m (15-30 ft-Ib). 
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REAR ANTI-LOCK 
BRAKE SENSOR 


LOCK BOLT 


DIFFERENTIAL 
PINION SHAFT E4708-1B 


5. Remove the oil seal replacer from the 


transmission extension housing. Install the 
driveshaft in the extension housing. Align the 
scribe marks on the flange and driveshaft and 
connect the driveshaft at the axle companion 
flange. Tighten attaching bolts and nuts to 95-128 
N-m (70-95 ft-Ib) for circular companion flange. 


SCRIBE 


CIRCULAR 
COMPANION 
FLANGE 


<S SD 
C4630-D 


6. Install the brake drums. 


Install the wheels and tires. Tighten the wheel lug 
nuts to specification. Install the wheel covers. 


Rear Cover 
Installation 


7. Clean the gasket mating surface of the rear axle 
carrier casting and cover. 


Apply a new continuous bead of Silicone Rubber, 
D6AZ-19562-AA or -BA (ESB-M4G92-A and 
ESE-M4G 195-A) or equivalent to the carrier 
casting face inside the cover bolt holes 


05-02G-25 


DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of 
oil before installing the new silicone sealant. 
Inside of axle must be covered when 
cleaning the machined surface to prevent 
contamination. 


NS 
ROT) 
а 22 Z 71/8” TO 3/16" WIDE 


е” 


ОҒ SILICONE 
CARRIER RUBBER SEALANT 


CASTING 
FACE 
| E4710-18 


8. Install cover and tighten cover bolts to 34-47 N-m 
(25-35 ft-Ib) as shown. Tighten the cover bolts in 
a cross-wise pattern to insure uniform draw on 
cover. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


/ CONTINUOUS BEAD 


TIGHTEN BOLTS 
TO 34-47 Nem 
(25-35 FT-LBS) 


E4711-1A 


9. Add lubricant through the filler hole until the 
lubricant level is 1/4 to 9/ 16 inch below the 
bottom of the filler hole with the axle in the running 
position. For axles with conventional differentials, 
use Hypoid Gear Lubricant (SAE 90) 
EOAZ-19580-A (ESP-M2C 154-A) lubricant or 
equivalent. Install the filler plug and tighten to 
20-40 М.т (15-30 ft-lb). 


Lower vehicle and road test. 


Axle— Integral Carrier — 8.8 Inch Ring Gear 


FILLER HOLE 


Axle Housing 
Installation 


10. Raise the axle housing into position so that the 
U-bolt plates can be installed. Tighten the U-bolts 
to the specification listed in Section 04-02, 
Suspension and Wheel Ends—Rear. (There are 
different specifications, depending on the 
vehicle). 


PLATE 


U-BOLTS 
Е4730-1А 


11. Connect the shock absorber lower bolts to the 
mounting bracket on the axle housing. Install the 
attaching nuts and tighten to the specification 
listed in Section 04-02, Suspension and Wheel 
Ends—Rear. 


SHOCK ABSORBER 
LOWER BOLT 
AND NUT 


Е4729-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Insert the vent fitting into the hydraulic junction . If old sensor is to be reinstalled, clean and blow 
block and position the assembly over the housing off metal particles using shop air. 
vent hole. Hand start the vent fitting and tighten. Remove and replace O-ring with a new 


O-ring. 
Apply a light film of motor oil to O-ring. 


BRAKE LINE 
RETAINING CLIP 


Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into 
axle housing, aligning mounting flange hole 
with threaded hole in axle housing. 


Install hold down bolt and tighten to 34-4 1 
N-m (25-30 ft-Ib). 


HOLD DOWN 
BOLT-390356 
TIGHTEN TO 
34-40 N:m 

E4728-1A (25-30 FT-LB) 


13. Position the brake lines to the axle housing and 
secure with the retaining clips at the right hand 
axle tube and vent fitting through the junction 
block. 


Install the brake backing plates on the axle 
housing flanges (no gaskets required). Tighten 
the attaching nuts to 28-54 N.m (20-40 ft-Ib). 


NUT 
(4 REQ'D) 


CONNECTOR 
SEAL 


VIEW A 
Е4725-1В 


SPECIFICATIONS 


Rear Antilock Brake System Sensor 
ADJUSTMENT TORQUE SPECIFICATIONS 
Removal (INTEGRAL CARRIER) — CONVENTIONAL 


1. Remove sensor hold down bolt. Remove sensor. Torque 
; . А Description In-Lb Ft-Lb 
2. Clean axle mounting surface, using caution to ‘vm 


prevent dirt from entering axle housing. Approximate torque required to tighten (160)0) 
pinion flange nut to obtain correct pinion 217 
Installation bearing preload 


Pinion Bearing Preload 


1. If new sensor is to be installed, lightly lubricate Used Bearings — 8.8 inch 
O-ring with motor oil. 


А | New Bearings — 8.8 inch 

a. Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into (Df pinion bearing preload exceeds specification 
axle housing, aligning mounting flange hole before this torque is obtained, install a new collapsible spacer. 
with threaded hole in axle housing. | CE 


Install hold down bolt and tighten to 34-4 1 
N-m (25-30 ft-Ib). 


8636-1A 
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SPECIFICATIONS (Continued) 


CLEARANCE, TOLERANCE AND ADJUSTMENTS TORQUE SPECIFICATIONS (INTEGRAL CARRIER) — CONVENTIONAL 


(INTEGRAL CARRIER) | 


Description 
0.004 


Maximum Runout of Back Face of Differential Case 
Flange 


Differential Side Gear Thrust Washer Thickness 0.030-0.032 


Maximum Runout of Back Face of Ring Gear | 004 | 
Differential Pinion Gear Thrust Washer Thickness 0.030-0.032 


34-47 : 
20 


4 


Nominal Pinion Locating Shim | 0030 | 
Available Pinion Gear Shims in Steps of 0.001 Inch | 0.021-0.037 


Backlash Between Ring Gear & Pinion Teeth 0.008-0.015 
(0.012-0.015 
Preferred) 


Maximum Backlash Variation Between Teeth 


Maximum Radial Runout of Companion Flange in 0.012 T.I.R. 
Assembly 


Sensor Pole to Top of Sensor Ring Gap 0.005-0.045 


| СЕ5118-0 


Driveshaft to Axle Circular Companion Flange 
Attaching Bolts — E-150 and Bronco 


(DUsing Loctite E0AZ-19554-B (or equivalent). 


CES119-F 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) — CONVENTIONAL 


Approximate Lubricant Capacity (Т) 
Vehicle 


Онъ | енени рне | Ше _ 
[ mm [лм [тенш — | sme | ж | 9 В 
__ E150 | м — [| 88inchRingGear | — 550 — | 48 | — 26 | 


(ТУА! conventional and Traction-Lok Axles use Hypoid Gear Lubricant, E0AZ-19580-A (ESP-M2C154-A) or equivalent plus 4 ounces of friction modifier 
С8А2-198546-А (EST-M2C118-A) or equivalent for complete refill of Traction-Lok Rear Axles. | | 
(2)Lubricant levels are determined by filling the axle 1/4 to 9/16 inch below the bottom of the filler hole with vehicle іп a level position. CE5120-2E 
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SPECIAL SERVICE TOOLS 


Tool Number 
T50T-100-A Impact Slide Hammer 
T58L-101-B Puller Attachment 


T83T-1225-A Grease Seal Remover (Use with Slide Hammer 
T50T-100-A) 


Grease Seal Replacer 
Axle Bearing Replacer 
TERN AH | Differential Shim Driver 


TOOL-4201-C | Differentia! Backlash and Runout Gauge with 
Universal Bracket 


TOOL-4201-D | Dial Indicator Tip 1/4 Inch 
T57L-4220-A2 | Differential Side Bearing Remover 
Pinion Depth Gauge 
Differential Side Bearing Replacer 
Differential Side Bearing Remover 


T68P-4602-A Pinion Angle Level Gauge 


8 


175-А 


alg 3 
; 
= 


T68P-4602-AA 
T68P-4602-AB | Vial 
T68P-4602-AC | Magnet 


T60K-4616-A Pinion Bearing Cups Replacer (Inner and Outer) 


T67P-4616-A Pinion Bearing Cups Replacer 
T71P-4616-A Pinion Bearing Cup Replacer 


T53T-4621-C Pinion Bearing Cone Replacer 

T71P-4621-B Pinion Bearing Cone Replacer 
Pinion Seal Replacer 

T65L-4851-B Companion Flange Remover 


T78P-4851-A Companion Flange Holding Tool — Circular 
Flange 


CE5115-G 
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Differential — Traction-Lok —Ford 8.8 Inch Ring Gear 


05-02H- 1 


SECTION 05-02H Differential — Traction-Lok —Ford 
8.8 Inch Ring Gear 


SUBJECT PAGE  SUBJECT PAGE 
ADJUSTMENTS DIAGNOSIS AND TESTING 
Bench Torque Test.............................................. 05-02H-8 Limited-Slip Differential Operation 
Clutch Pack Preload Adjustment.......................... 05-02H-3 eile qe 05-02H-3 
DESCRIPTION AND OPERATION DISASSEMBLY AND ASSEMBLY 
Description оа аан pa зан SER 05-02H-1 Differential Case m 05-02H-8 
Noise Acceptability ............................................. 05-02H-2 REMOVAL AND ІМӘТАЮ,АТІОМ................................ 05-02H-8 
Орегацоп c u u uy uy нне на ы ыйаан 05-02H-2 SPECIAL SERVICE TOOLS....................................... 05-02H-9 
SPECIFICATIONS изирак z Ee To Vn ун наннын 05-02H-8 
VEHICLE АРРИСАТІОМ............................................ 05-02H- 1 
VEHICLE APPLICATION 
E-150, F-150, and Bronco Vehicles Equipped with 8.8 
Inch Ring Gear Axle 
DESCRIPTION AND OPERATION 
Description SECTIONAL VIEW OF DIFFERENTIAL ASSEMBLY 
The Limited Slip axle assembly, except for the 
differential case and its internal components, is PRELOAD SPAING ines 
identical to the conventional axle. 
The Limited Slip differential employs two sets of РКК 
multiple-disc clutches to control differential action. The SIDE GEAR 
side gear mounting distance is controlled by seven 
plates on each side: four steel, three friction, and one VS 
steel shim. This steel shim is of the selective type to і 
control side gear position. 
The plates are stacked on the side gear hub and are (í | 
housed in the differential case. Also located in the “@ | 
differential case, between the side gears, is a | 
one-piece preload spring, which applies an initial force \ O 
to the clutch packs. Additional clutch capacity is = 
delivered from the side gears thrust loads. Splined e fF LS 
plates are splined to the side gear hubs which, in turn, RON CEA 
are splined to the left and right axle shaft. The eared E4975-1C 


friction plates are dogged to the case, thus, the clutch 
packs are always engaged. 
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DESCRIPTION AND OPERATION (Continued) 


i CAUTION: Extendeduse of other than 
i conventional spare tires on a Traction-Lok rear 
axle could result in reduction in effectiveness 
(bias torque). This loss of effectiveness does not 
affect normal driving and should not be 
noticeable to the driver. However, extended 
usage will reduce the ability of the axle to provide 
added traction on slippery surfaces. 


The pressure between clutch plates opposes 
differential action at all times. When the vehicle turns a 
corner, the clutch slips, allowing normal differential 
action to take place. Under adverse weather 
conditions, where one or both wheels may be on a 
low-traction surface such as snow, ice or mud, the 
friction between the clutch plates will transfer a portion 
of the usable torque to the wheel with the most 
traction. Thus, the wheel that is on ice or snow will 
have a tendency to operate with the opposite wheel in 
a combined driving effort. 


Differential Assembly Components 


DIFFERENTIAL ASSEMBLY DIFFERENTIAL 
COMPONENTS аа САЅЕ CLUTCH РАСК SHIM 
4A324 
DIFFERENTIAL 
SHAFT LOCK BOLT 
387426-S100 


DIFFERENTIAL 
PINION GEAR 
THRUST WASHER 
4230 


DIFFERENTIAL 
PINION SHAFT 


DIFFERENTIAL 
CLUTCH PACK 
4767 


S-SHAPED 
PRELOAD SPRING 


. DIFFERENTIAL PINION 
GEAR AND THRUST WASHER 
DIFFERENTIAL 4215 
SIDE GEAR 
4236 


E5076-2D 


Noise Acceptability NOTE: Vehicles equipped with a Limited-Slip | 
A gear-driven unit (especially on a drive axle) will differential may exhibit a slight stick-slip noise on tight 


е turns after extended highway driving. This is 
produce a certain amount of noise. Some noise is ; 
acceptable and may be audible at certain speeds or considered acceptable and has no detrimental effect. 


under various driving conditions. For example, as on a 
newly paved blacktop road. The slight noise is in no 
way detrimental to operation of the rear axle and must 
be considered normal. 


05-02H-3 


DIAGNOSIS AND TESTING 


Limited-Slip Differential Operation Check 


A Limited-Slip differential can be checked for proper 
operation without removing the differential from the 
axle housing. 


WARNING: A VEHICLE EQUIPPED WITHA 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF, WHILE THE 
VEHICLE IS BEING SERVICED, ONLY ONE WHEEL 
IS RAISED OFF THE FLOOR AND THE REAR AXLE 
IS DRIVEN BY THE ENGINE, THE WHEEL ON THE 
FLOOR COULD DRIVE THE VEHICLE OFF THE 
STAND OR JACK. 


1. Jack up one rear wheel and remove the wheel 
cover. Install Torque Tool, T59L-4204-A or 
equivalent on the axle shaft flange studs as 
shown. 


Using a torque wrench of at least 27 1 N-m (200 
ft-lbs) capacity, rotate the axle shaft. Be sure 
that the transmission is in Neutral, one rear wheel 
is on the floor, and the other rear wheel is raised 
off the floor. The break-away torque required to 
start rotation should be at least 27 N-m (20 
ft-lbs). The initial break-away torque may be 


higher than the continuous turning torque, but this 
is normal. The axle shaft should turn with even 
pressure throughout the check without slipping or 
binding. If the torque reading is less than 
specified, check the differential for proper 
assembly. 


roRobe тоо: 
T59L-4204-A 


E5121-1C 


ADJUSTMENTS 


In-vehicle adjustments are possible on this unit without 
removing the differential case from the axle housing. If 
the operation check was not to specification, the 
following procedure can be used to correct the 
condition: 


NOTE: Refer to Section 05-02G, Axle—8.8 Inch Ring 
Gear, for speed sensor Ring Service on Antilock brake 
system equipped vehicles. 


Differential — Traction-Lok —Ford 8.8 Inch Ring Gear 


Clutch Pack Preload Adjustment 


NOTE: Before clutch pack preload can be adjusted, 
the axle shafts must be removed following the 
procedure in Section 05-02G, Axle, 8.8 Inch Ring 
Gear. The shafts must be removed completely from 
the housing so that the oil seals will not be damaged. 
After adjustment, install the shafts following the 
procedure in Section 05-02G. 


1. Witha suitable drift, drive the S-shaped preload 
spring half-way out of the differential case. 
Rotate the differential case 180 degrees. Hold 
the S-shaped preload spring with a pair of pliers 
and tap the spring until it is removed from the 
differential. 


WARNING: CARE MUST BE USED WHEN 
REMOVING THE PRELOAD SPRING DUE TO 
THE SPRING TENSION. 


. S-SHAPED 
PRELOAD SPRING 


E5077-1A 


2. Using Gear Rotator ТЗОР-4205-А or equivalent, 
rotate the pinion gears until the gears can be 
removed frorn the differential. 


NOTE: A twei.:: inch extension is required to 
remove the piri. :: gears. 


o PINION GEAR ROTATOR 


TOOL-T80P-4205-A 


So) 


in E5078-18 
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05-02H-4 
ADJUSTMENTS (Continued) 


3. Remove the right and left side gear and clutch 
pack with the shim and tag them R.H. and L.H. 
Set them aside until step 4. Clean and inspect the 
remaining parts of the differential case assembly 
for wear or damage. Replace parts as required. 


RIGHT SIDE 
GEAR AND 
CLUTCH PACK 


A 
/ | 
Vy NN | 
f ENS. f 
2 AX < 


LEFT SIDE 
GEAR AND 
CLUTCH PACK 


E5079-1A 


4. Clean and inspect the clutch packs for wear and 
replace parts as necessary. 


NOTE: Do not use acids or solvents when 
cleaning clutch components. Wipe components 
with a clean lint-free cloth only. 


Differential — Traction-Lok —Ford 8.8 Inch Ring Gear 


5. 


SHIM 


SIDE GEAR 


DIFFERENTIAL 
CLUTCH PACK 


E5085-1A 


Assemble the clutch packs (without shims) on the 
respective side gears. Pre-lubricate all friction 
plates with Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 118-A) or 
equivalent. 


NOTE: Do not mix clutch plates or shims from one 
side with the other. 


CLUTCH PACK 


SIDE GEAR 


E5080-1A 


05-02H-4 


05-02H-5 
ADJUSTMENTS (Continued) 


6. Place the base portion of Traction-Lok Clutch 
Gauge, T87T-4946-A in a vise. Install the clutch 


pack and side gear (without the differential clutch 


pack shim) over the base. 


CLUTCH PACK 
2 AND SIDE GEAR 


BASE-TRACTION-LOK 
CLUTCH GAUGE 
T87T-4946-A 


AR 


(5 
V 


E5723-18 


7. Install the disc of Traction-Lok Clutch Gauge, 
T80P-4946-A over the base and on top of the 
clutch pack. 


Differential — Traction-Lok—Ford 8.8 Inch Ring Gear 


DISC-TRACTION-LOK 


Ñ A hy CLUTCH GAUGE 
UN 2 T80P-4946-A 
” 


Е5724-1А 


8. Install the top portion of Traction-Lok Clutch 
Gauge, T80P-4946-A over the disc and base 
stud. 


TOP-TRACTION-LOK 
7 = CLUTCH GAUGE 
| T80P-4946-A 


E5725-1A 


05-02H-5 
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ADJUSTMENTS (Continued) 


9. Installthe nut of Traction-Lok Clutch Gauge, 10. Using a feeler gauge, select the thickest blade 
T80P-4946-A over the top and base stud. Tighten that will enter between the tool and the clutch 
the nut to 6.7 N-m (60 in-Ibs). pack. This reading will be the thickness of the 
| new shim. 
NE NOTE: Be sure to lubricate friction plates with the 
(60 IN-LB) proper Additive Friction Modifier, 


C8AZ-19B546-A (EST-M2C 1 18-A) or equivalent 
prior to reassembly. 


TRACTION-LOK 


CLUTCH GAUGE ) 
T80P-4946-A A e LD P 
— 


INSERT PLADE fu = 
2725 


E5082-1B 
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ADJUSTMENTS (Continued) 


11. Install the right side-gear, clutch pack and new 
shim into the cavity in the differential case. 
Repeat this step for the left side. 


CLUTCH PACK 


RIGHT SIDE É 
GEAR AND | 


Q“ PINION GEAR 
“-- ROTATOR 


T80P-4205-A 


Е5083-1А 


13. Rotate the tool until the pinion gears are aligned 
with the pinion shaft hole as shown. Remove the 
tool from the differential case. 


e PINION GEAR ROTATOR 
TOOL-T80P-4205-A 


LEFT SIDE 
GEAR AND 
CLUTCH PACK 


Е5079-1А Y QA 1 P. 
12. Place the pinion gears and thrust washers 180 5 E5078-18 
degrees apart on the side gears. Install Tool 
T8OP-4205-A or equivalent as shown. 14. Hold the S-shaped preload spring up to the 
NOTE: A twelve inch extension is required to differential case window and with a soft-faced 


install the pinion gears. hammer, hammer the spring into position. 
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ADJUSTMENTS (Continued) REMOVAL AND INSTALLATION 


NOTE: Inspect the preload spring for damage. 


S-SHAPED PRELOAD SPRING 


Bench Torque Test 


A bench torque test must be made if the differential 
assembly has been removed from the axle and 
adjustments have been made. 


With the locker tools in T59L-4204-A or equivalent 
check the torque required to rotate one side gear 
while the other is held stationary. 


The initial break-away torque, if original clutch plates 


are used, should be at least 27 N-m (20 ft-lbs). The 
rotating torque required to keep the side gear turning 
with new clutch plates may fluctuate. 


TORQUE WRENCH 
OF AT LEAST 271 Nem 
(200 FT-LB) CAPACITY 


T59L-4204-A 
TORQUE TOOL 


Removal and installation procedures for the 
Limited-Slip differential axle shaft, axle shaft seal and 
bearing, axle housing and pinion oil seal are the same 


as those for the Ford truck 8.8 inch ring gear integral 
carrier axle with a conventional differential. Refer to 
Section 05-02G, Axle— 8.8 Inch Ring Gear, for these 
procedures. 


DISASSEMBLY AND ASSEMBLY 


Differential Case 


Refer to Section 05-02G, Axle— 8.8 Inch Ring Gear, 
Axle Housing Disassembly and Assembly for the 
procedures for removing and installing the Limited-Slip 
differential. 


The differential is removed and installed in the same 
manner as a conventional differential. 


To disassemble and assemble the case, remove and 
install the ring gear and differential cone and roller 
assemblies following the procedures used for the 
conventional differential. 


NOTE: It is not necessary to remove the differential 
cone and roller assemblies from the case journals 
unless they are damaged. If the bearings remain on the 
case during repair, keep them clean and free from 
foreign material. 


To remove and install the preload spring, pinion shaft 
and gears, and clutch packs, follow the procedure 
under Adjustments in this section. 


SPECIFICATIONS 


ADJUSTMENT TORQUE SPECIFICATIONS 
(INTEGRAL CARRIER) — LIMITED-SLIP 


Minimum rotating torques required during 27 (20) 
bench check after assembly or in vehicle 

with one wheel on the ground for original 

clutch pack. 


CE5105-E 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES 


(INTEGRAL CARRIER) — LIMITED-SLIP 


„| M 
Meas іе 

Capacity 

(Pints)® | (Pi inet Liters® 


(DUse Hypoid Gear Lubricant E0AZ-19580-AA (ESP-M2C154-A) lubricant 
or equivalent. Add 4 U.S. ounces of Additive Friction Modifier, 
C8AZ-19B546-A, (EST-M2C118-A) or equivalent. СЕ5108-Ғ 
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SPECIFICATIONS (Continued) SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Tool Number Description 
CE7109-1A T59L-4204-A Torque Tool 

T80P-4205-A Differential Gear Rotator 

T80P-4946-A Differential Clutch Gauge 


TORQUE SPECIFICATIONS T87T-4946-A Differential Clutch Gauge — Base 


INTEGRAL CARRIER) — LIMITED-SLIP CE5109-1C 
Description Torque 
(Ft-Lb) Nem 


Axle, Front Driving—Dana Model 60 Monobeam 


05-02J-1 


SECTION 05-02.) Axle, Front Driving—Dana Model 60 
Monobeam 
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VEHICLE APPLICATION 


F-350 (4x4) Vehicles 
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DESCRIPTION AND OPERATION 


Dana Model 60 monobeam front drive axle is used on 
the F-350 4x4 vehicles and has open yoke design. 


Other than the unique parts required for front-wheel 
drive, these axles are mechanically identical to Model 
60 rear axles. It should be noted that the manual 
locking hubs are standard. 


DANA MODEL 60 MONOBEAM FRONT 
DRIVE AXLE 


Front-Wheel Drive Free-Running Hub 


The free-running hub is standard equipment for the 
Dana 60 front axle on F-350 (4x4) vehicles. It is the 
internal locking type. 


E6532-2A 


Lock Position 


When the transfer case is to be shifted into the 
position for driving the front axle, the pointer on the 
center bar of the hub must point to the notch under the 
word LOCK on the hub lock cap. If the clutch teeth do 
not engage with the knob turned to this position, the 
clutch teeth are butted and a slight movement of the 
wheel in either direction will complete the lock. The 
front axle will now drive the wheels. Do not operate in 
four-wheel drive with the hubs disengaged. 
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DESCRIPTION AND OPERATION (Continued) 


Free-Running Position 


When the transfer case is to be shifted into the 
position for driving the rear axle only, turn the pointer 
. on the center bar of the hub so it points to the notch 
under the word FREE on the hub lock cap. This will 
disengage the clutch teeth and wheel hubs from the 
axle shafts. The wheels will turn freely on the axles. 


Be certain that the transfer case is shifted into 
two-wheel drive position before disengaging the 
free-running hubs. 


MANUAL LOCKING HUBS 


RUNNING 
POSITION E4102-1E 


DIAGNOSIS AND TESTING 


Refer to Section 05-00, Driveline—General Service, 
for diagnosis and testing procedures. 


ADJUSTMENTS 


Front Wheel Bearing Adjustment 


Refer to Section 05-021, Wheel Hubs and Bearings, 
4-Wheel Drive, for front wheel bearing adjustment 
procedures. 


REMOVAL AND INSTALLATION 
Axle Shaft 


AXLE SHAFT CAGED OUTER 
ASSEMBLY V-SEAL SPACER NEEDLE BEARING |... OUTER 
BEARING CUP LOCKNUT 


NUT OUTER 
BEARING 


Na INNER 

DSL ар (e \ ( 350 я: : | LOCKNUT 
ды ри A A) 

- `7 Ҹ I aY- х 

(7000 E 


STONE 
SHIELD SPINDLE INNER 


GREASE INNER BEARING LOCKWASHER 
RETAINER BEARING CUP 


E6533-C 


Removal . Remove the lug nuts and remove the front wheel 
1. Raise the front of the vehicle and install safety and tire assembly. 


stands. . Remove the caliper as described in Section 
O6-03, Disc Brakes. Securely wire the caliper to 
the frame. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: After removal, the caliper must be 
wired to the frame or otherwise supported to 
prevent suspending the caliper by the 
flexible hose. If securing the caliper is not 
practical, disconnect and plug the hose to 
the caliper. Upon caliper installation, bleed 
the system as described in Section 06-00, 
Brake General Service. 


4. Remove the six allen-head capscrews retaining 
the cap to the hub body and remove the cap. 


HUB 
BODY 


CAP 
ASSEMBLY 


ALLEN HEAD 
SCREWS 


F4655-1B 


5. Remove the snap ring that retains the axle shaft 
in the hub body assembly. 
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Remove the lock ring seated in the groove of the 
wheel hub. 


LOCK RING 


F4658-1B 


Remove the body assembly from the hub. If the 
body is difficult to remove, install two capscrews 
and pull the body assembly out of the hub. 


қы 2 ^ 


IF DIFFICULT TO REMOVE, 
INSTALL TWO CAPSCREWS 
AND PULL BODY FROM HUB 


F4659-1B 


Remove the outer -locknut from the spindle with 
Spanner Locknut Wrench, D85T-1197-A or 
equivalent. 


Remove the lockwasher from the spindle. 
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REMOVAL AND INSTALLATION (Continued) 


10. Remove the inner locknut from the spindle using 12. Remove the nuts retaining the spindle to the 
Spanner Locknut Wrench, 085Т-1197-А or knuckle. Lightly tap the spindle with a rawhide 
equivalent. hammer to remove it from the knuckle. 


13. Remove the splash shield and caliper support 
from the knuckle. 


SPLASH 
SHIELD 


CALIPER 
SUPPORT 


INNER 


SPINDLE 
E6534-1A 


14. Pull the axle shaft assembly out of the steering 
knuckle. If required, remove the spacer from the 
axle shaft assembly. 


SPANNER 
LOCKNUT SPACER 
WRENCH (CHAMFER SIDE 
D85T-1197-A INBOARD AGAINST 
AXLE SHAFT) 


F4654-B 


11. Remove the hub and rotor assembly from the 
spindle. 
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REMOVAL AND INSTALLATION (Continued) 


15. If required, remove the caged needle bearirig from Installation 
the spindle. Remove the seal. Pull the bearing out 1. If removed, position a new caged needle bearing 
of the spindle using Collet (1-1/2 to 1-3/4 inch), in the spindle bore. The writing on the bearing 
D80L- 100-T, Actuator Pin, D8OL-100-H and must face the rear of the spindle, toward the 
Bridge Assembly, D8OL- 100-W or equivalents. driving tool. Drive the bearing in the spindle with 


Spindle Bearing Replacer, T8OT-4000-R and 
Driver Handle, T80T-4000-W or their equivalents. 
Pack the bearing with High Temperature (4x4) 
Front Axle and Wheel Bearing Grease, 
E8TZ-19590-A (ESA-M1C 198-A) or equivalent. 
Install the seal in the bore against the bearing. 


E 


BRIDGE ASSEMBLY 
D80L-100-W 


DRIVER 
HANDLE 
T80T-4000-W 


Tr. 


Em 
\ 


SPINDLE BEARING 
REPLACER 
T80T-4000-R 


ACTUATOR PIN 
D80L-100-H 


COLLET CAGED NEEDLE 
(1-1/4-1-1/2 INCH) BEARING 
L-100-T 
SPINDLE Seda A 
E6536-1A | 
2. Pack the thrust face of seal in the spindle bore 
and the V-seal on the axle shaft with High 
Temperature (4x4) Front Axle and Wheel Bearing 
Grease E8TZ-19590-A (ESA-M 1С 198-A) ог 
equivalent. 
GREASE "V"-SEAL 


SÉAL 


SPINOLE E6538-2A 
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REMOVAL AND INSTALLATION (Continued) 


3. 


9. 


Carefully guide the axle shaft through the knuckle 
and into the axle housing. Make sure that the axle 
shaft splines are engaged in the differential side 
gear splines. 


Install the spacer on the axle shaft assembly. The 
chamferred side of the spacer must be inboard 
against the axle shaft. 


SPACER 
(CHAMFER SIDE 
INBOARD AGAINST 
AXLE SHAFT) 


Install the splash shield and caliper support 
bracket on the steering knuckle. 


Place the spindle on the steering knuckle. Install 
the nuts and tighten to 68-8 1 N-m (50-60 ft-lb). 


SPLASH 
SHIELD 


CALIPER 
SUPPORT 


SPINDLE 
£6534-1A 


Install the hub and rotor assembly on the spindle, 
inspecting the wheel bearings, and ensuring 
adequate lubrication with High Temperature (4x4) 
Front Axle and Wheel Bearing Grease, 
E8TA-19590-A (ESA-M 1C 198-A) or equivalent. 


Install the inner locknut on the spindle and seat 
the bearing by tightening the locknut to 68 Nem 
(50 ft-Ib) with Spanner Locknut Wrench, 
D85T-1197-A or equivalent. 


Back off the inner locknut and retighten to 41-54 
N-m (3 1-39 ft-lb) while rotating the hub and rotor. 


10. Back off the locknut 90 degrees. 
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11. 


12. 


13. 
14. 
15. 


16. 


05-02J-6 


Install the lockwasher so the key is positioned in 
the spindle groove. Tighten the inner locknut so 
the pin is aligned into the nearest hole in the 
lockwasher. 


INNER 


SPANNER 
LOCKNUT 
WRENCH 
D85T-1197-A 


F4654-B 


Install the outer locknut and tighten to 217-278 
N.m (160-205 ft-Ib) using Spanner locknut 
Wrench, D85T-1197-A. 


NOTE: The final wheel bearing end play should be 
0.00-0. 15mm (0.000-0.004 inch). The maximum 
allowable torque to rotate the hub is 2.3 N-m (20 
in-Ib). 

Install the manual locking hub body assembly in 
the hub and rotor. 


Install the lock ring in the hub groove to retain the 
hublock body in the hub. 


Install the snap ring on the end of the axle shaft to 
retain the shaft to the body. 


Position the cap assembly with new seal on the 
body. Install the six allen-head capscrews and 
tighten to 4.0-6.0 N-m (35-45 in-Ib). 
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REMOVAL AND INSTALLATION (Continued) 


17. Install the caliper as described in Section 06-03, 
Brakes, Disc—Light and Heavy Duty—Sliding 
Caliper. 


18. Install the front wheel and tire assembly. Install 
the lug nuts and tighten to specification. 


Steering Knuckle and Upper and Lower 
Kingpins 


GREASE CAP 


SPINOLE CAP 


COMPRESSION SPRING 
RETAINER 
TAPERED BUSHING 
UPPER KINGPIN 
GREASE 
RETAINER 


BEARING 
CUP 


BEARING 


LOWER KINGPIN 
AND RETAINER 


Removal 


1. Remove the axle shaft as described under Axle 
Shaft in the Removal and Installation portion of 
this section. 


Alternately and evenly loosen the four bolts 
retaining the spindle cap to the knuckle. 
Loosening the bolts in this manner relieves the 
spring compression. Remove the bolts. 


SPINOLE 
CAP 


ыы 


mnn 
.... 


Е6540-1А 


3. Remove the spindle cap, compression spring and 
retainer. Remove and discard the gasket. 


PIN AP 
NAE COMPRESSION 
SPRING 


GASKET 


SPRING 
RETAINER 


E6541-1A 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove the four bolts retaining the lower kingpin 6. Remove the upper kingpin from the axle yoke 
and retainer to the knuckle. Remove the lower with a piece of 7/8 inch hex-shaped case 
kingpin and retainer from the knuckle. hardened metal stock or with 7 /8 inch Hex 


Socket, Snap-On, IMA-283 or equivalent. Discard 
the upper kingpin and seal. 


NOTE: The upper kingpin is tightened to 678-813 
N-m (500-600 ft-Ib). 


HEX BAR STOCK 


ПП 
7/8 INCH ` = 
— 


KNUCKLE 
UPPER KINGPIN 
TIGHTEN TO 
678-813 N-m 
LOWER KINGPIN (500-600 FT-LB) hans 
AND RETAINER | | 


E6542-1A 


5. Remove the tapered bushing from the top of the 
upper kingpin in the knuckle. Remove the knuckle 
from the axle yoke. 


E6544-1A 
TAPERED 
BUSHING 


E6543-1A 
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REMOVAL AND INSTALLATION (Continued) 


7; 


BEARING CUP 


Press the lower kingpin grease retainer, bearing 
cup, bearing and seal from the axle yoke lower 
bore with Two-Jaw Puller, D85L-1039-A and step 
Plate, D80L-630-7 or equivalents. Discard the 
grease seal and retainer, and lower bearing cup. 


TWO-JAW PULLER 
D85L-1039-A 


STEP PLATE 
D80L-630-7 


LOWER KING PIN 
GREASE RETAINER 


E6545-1A 


Installation 


1. 


Coat the mating surface of a new lower kingpin 
grease retainer with RTV sealant such as Silicone 
Rubber, D6AZ-19562-AA or BA (ESB-M4G92-A 
and ESE-M4G195-A) or equivalent. 


Install the sealant covered lower kingpin grease 
retainer in the axle yoke bore so the concave 
portion of the retainer faces the upper kingpin. 


With an appropriate driver, drive a new bearing 
cup in the lower kingpin bore until it bottoms 
against the grease retainer. 


Pack the lower kingpin bearing and the yoke bore 
with High Temperature 4x4 Front Axle and Wheel 
Bearing Lubricant EBTZ-19590-A 

(ESA-M 1C 198-A) or equivalent. 


With an appropriate driver, drive a new seal in the 
lower kingpin bore. 
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6. Install a new seal, using Kingpin Seal Installer 


T86T-31 10-AH or equivalent. Install upper kingpin 
assembly in the yoke. Tighten the kingpin to 
678-813 N-m (500-600 ft-Ib) using a piece of 7/8 
inch hex-shaped case hardened metal stock or 

7 /8 inch Hex Socket, Snap-On, IMA-283 or 


equivalent. 
— A 
we 
—— 
UN A 53 
a n 27 gua ! €. 
@ i 


HEX BAR STOCK 


ПП 
7/8 INCH == 
= 


UPPER KINGPIN 
TIGHTEN TO 
678-813 N-m 

(500-600 FT-LB) 


E6544-1A 


7. — Install the knuckle on the axle yoke. 


8. Place the tapered bushing over the upper kingpin 
in the knuckle bore. 


TAPERED 
BUSHING 


E6543-1A 
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REMOVAL AND INSTALLATION (Continued) 


9. Place the lower kingpin and retainer assembly in 
the knuckle and axie yoke. Install the four bolts 
and alternately and evenly tighten to 95-122 Nem 
(70-90 ft-lb). 


LOWER KINGPIN 3 22, 
AND RETAINER rs Š < e A 
⁄ e» | ` 
NQ 


TIGHTEN BOLTS ALTERNATELY 
AND EVENLY TO 95-122 М-т (70-90 FT- 
LB) 
E6546-1A 


10. Place the retainer and compression spring on the 
tapered bushing. 


11. Install a new gasket on the steering knuckle. 
Position the spindle cap on the gasket and 
knuckle. Install the four bolts, and alternately and 
evenly tighten to 95-122 N-m (70-90 ft-Ib). 


SPINOLE 
CAP 


"тю 
4... 


Е6540-1А 
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. Install the axle shaft as described under Axle 
Shaft in the Removal and Installation portion of 
this section. 


. Lubricate the upper kingpin through the zerk 
fitting in the spindle cap with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 


. Lubricate the lower kingpin through the flush type 
fitting in the retainer with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 
Lubricate the flush type fitting using Lubricant 
Adapter, Alemite No. 6783 or equivalent. 


LUBRICATE 


BUSHING 
"sv. SLEEVE қ 310048 NO. 324128 


LUBRICATE LOWER KINGPIN 
THROUGH LUBRICANT STEM NO. 324126 
ADAPTER DETAILS 


VIEW A 


ADAPTER 
ALEMITE NO. 6783 


Front Axle 
Removal 
Raise the vehicle on a twin-post hoist. 


Remove the front wheel and tire assemblies from 
the vehicle. 


Remove the brake caliper from the rotor 
according to the procedures outlined in Section 
06-03, Disc Brakes. 


CAUTION: After removal, the brake caliper 
must be wired to the spring or otherwise 
supported to prevent suspending the caliper 
by the flexible hose. Allowing the caliper to 
hang by the flexible hose could result in 
brake line failure. If caliper suspension is not 
practical, remove it according to the 
procedures outlined in Section 06-03, Disc 
Brakes. 
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REMOVAL AND INSTALLATION (Continued) 


Remove the washers and nuts securing the 
stabilizer links to the stabilizer bar. Disconnect 
the stabilizer links from the stabilizer bar. If 
required, remove the U-bolts and bolts and nuts 
retaining the stabilizer bar and mounting brackets 
to the axle and remove the stabilizer bar. 


STABILIZER 
LINK 


STABILIZER 
BAR 


STABILIZER 


MOUNTING 
BRACKET 


Remove the cotter pins and castellated nuts 
securing the spindle connecting rod to the 
steering knuckles. Separate the connecting rods 
from the steering knuckles using Pitman Arm 
Puller T64P-3590-F or equivalent. Wire the 
steering linkage to the spring. 


= са Е 


-ai LAS N 
"i JPN 
ke Ж L | 


DISCONNECT SPINDLE CONNECTING DISCONNECT SPINDLE CONNECTING 


ROD AT THESE POINTS 
ROD AT THESE POINTS con 


Remove the two nuts and U-bolts from the front NOTE: Mark yoke and driveshaft with a marking 
axle U-joint flange and disconnect the axle from paint pen so they may be assembled in the same 
the front axle pinion flange. Securely wire the relationship as removed. 

driveshaft to the frame. 
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REMOVAL AND INSTALLATION (Continued) 


ке р E6339-1A 


ШЕ 
— — om 


8. Onthe right hand side of the vehicle, remove the 
nut and bolt and disconnect the tracking bar from 
the right hand spring cap. 


7. Disconnect the vent tube at the axle housing. Plug 
the vent fitting. 


SPRING 
CAP 


BOLT 


E6340-2A 
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REMOVAL. AND INSTALLATION (Continued) 


9. 


Carefully lower the twin-post hoist until the 
vehicle is approximately three feet from the floor. 
Position safety stands on the front leaf springs 
about halfway between the front axle leaf spring 
and the rear mounting shackle. Lower the vehicle 
so that the springs rest on the safety stands. 


POSITION SAFETY 
STANDS HERE 


E6341.B 


WARNING: BEFORE PROCEEDING, MAKE 
SURE THAT THE VEHICLE IS SECURELY 
SUPPORTED. 


10. Support the axle under the differential carrier with 


a suitable jack, such as Rotunda Tool 077-00008 
or equivalent. 


11. Remove the U-bolts and nuts securing the axle to 


the spring. 


12. Carefully lower the axle from the vehicle. 


13. If required, place the axle in a differential carrier 


repair stand, such as Rotunda Tool 014-00257 or 
equivalent. 


i: ы 
y // 
A РҮ 
ШІ 

n" 
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NN SPRING 
——a Р 
U-BOLT 
ucl E6342-1B 
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Installation 


1. 


2. 


SPRING 


о 


With the axle supported under the differential 
carrier by a suitable transmission jack, carefully 
raise the axle to the vehicle. Ensure that the 
retaining bolt head protruding from the leaf spring 
plate seats in the recessed portion of the axle 
spring mounting plate. 


Install the nuts, U-bolts and spring caps securing 
the axle to the spring. Tighten to specifications 
listed at the end of this section. Remove jacks 
and raise the vehicle to a suitable working height 
and remove safety stands. 


RELESSED PORTION 
OF AXLE HOUSING 
MOUNTING PLATE 


SPRING CAP 


U-BOLT NUT 


E6343-1A 


Connect the driveshaft to the front axle pinion 
flange, secure with nuts and U-bolts and tighten to 
torque specifications listed at the end of this 
section. For detailed instructions and procedures, 
see Section 05-01, Driveshaft. 


On the right hand side of the vehicle, connect the 
tracking bar to the spring cap, secure with nut 
and bolt and tighten to specifications listed at the 
end of this section. 


Connect the vent tube to the axle housing. 


Connect the spindle connecting rods to the 
steering knuckles. Secure the connecting rod 
ends with castellated nuts and tighten to torque 
specifications listed at the end of this section. 
Install cotter pins. (If necessary, advance nut to 
next castellation to install cotter pin.) 
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REMOVAL AND INSTALLATION (Continued) 


7. Connect stabilizer link to stabilizer bar. Tighten Drive Pinion Oil Seal 
nuts and washers to specifications listed at the 
end of this section. If removed, position stabilizer Removal 
bar and mounting brackets on axle shaft housing The drive pinion oil seal can be replaced without 
and tighten to specifications listed at the end of removing the axle assembly from the vehicle. 
this section. Compounded or synthetic rubber seals do not require 
8. Install brake calipers and rotors as described in SORA: ! | | 
Section 06-03, Disc Brakes. 1. Raise the vehicle on a hoist or raise the front end 
| | of the vehicle with a jack. Install safety stands 
9. Install the wheel and tire assemblies on the under the frame rails and lower the jack or hoist 
vehicle. far enough to allow the axle to drop into the 


10. Lower the vehicle to the ground. rebound position for working clearance. 


2. Mark U-joint flange and driveshaft prior to 


STABILIZER LINK removing. Remove the nuts and two U-bolts from 
4 (MOUNTED ОМ FRAME) the front axle U-joint flange and disconnect the 
driveshaft from the front axle pinion flange. Wire 
INSULATOR RENNO BRACKET the driveshaft to the frame. 
3. Using Tool T57T-4851-B or equivalent to hold the 
| STABILIZER BAR pinion companion flange, remove the pinion shaft 
a AL nut. 
22 Rs L 4. Using Tool T65L-4851-B or equivalent, remove 
| | the companion flange. 


5. Using Puller, TOOL- 1 175-AC or equivalent, in 
combination with Slide Hammer Т5ОТ-1ООА, or 


= equivalent, remove the pinion oil seal. 
d INSULATOR | 
MOUNTING Installation 
WASHERS BRACKET .. ‚ : 
1. Clean the pinion oil seal seat. Coat the sealing 
AXLE SHAFT edge of the new seal with a small amount of 


HOUSING Hypoid Gear Lubricant, C6AZ- 19580-E 
(ESW-M2C 105-A) or equivalent. Do not put 
sealer on the sealing lip. Drive the seal into the 
housing, using Tool T83T-4676-A or equivalent. 


2. Coat the inside of the pinion flange with a small 
quantity of Hypoid Gear Lubricant, 
C6AZ- 19580-E (ESW-M2C 105-A) or equivalent, 
and install the flange on the pinion shaft, using 
Tool-4858-E or equivalent. 

RETAINER 

3. (install the pinion attaching nut on the pinion shaft 
and tighten to torque specifications listed at the 
end of this section. 


INSULATOR 


LH ONLY A. 


VIEW A Connect the driveshaft to the front axle pinion 


flange and align marks made prior to removal. 
ОНА Secure with nuts and U-bolts and tighten to 
specifications listed at the end of this section. 


5. Raise the vehicle, remove the safety stands and 
then lower the vehicle to road position. Check the 
level of axle lubricant and add the specified 
lubricant as necessary. 
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DISASSEMBLY AND ASSEMBLY 


Pinion, Drive Gear and Differential Case Carrier 


THRUST PRELOAD OIL WASHER 2) 
WASHERS SHIMS SLINGER BH ON 
BEARING 


SPHERICAL CARRIER CUP 


WASHERS 


3 b 
BEARING Mion ; COMPANION 
, FLANGE 


BEARING 
OIL SEAL 


DEFLECTOR 


PINION OUTER 
BEARING 


OIL 
BAFFLE 


SELECTIVE 
SHIMS 


DRIVE SLINGER 
PINION INNER 
PINION BEARING 


Disassembly BEARING CAPS 


1. Remove the front axle from the vehicle as 
outlined in Removal and Installation—Front Axle 
in this section. 


Remove the axle shafts as outlined in the 
Removal and Installation portion of this Section. 


Position suitable container under differential 
carrier. Remove cover plate and drain lubricant 
from axle. The lubricant will drain out as the cover 
plate is removed. Tip carrier to allow lubricant to 
drain completely. 


Remove any residual gasket material from carrier 
mating surface. Also clean cover face of carrier, 
making sure it is free of any nicks or burrs. 


Loosen capscrews and rémove bearing caps. 


NOTE: Mating letters are stamped on bearing 
caps and carrier. This is important at time of 
assembly as they are to be assembled exactly as 
removed. Letters are in vertical and horizontal 
positions. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Place Differential Housing Spreader, Tool-4000-E 8. Remove differential bearings with special tool, 
or equivalent on the case. Install Dial Indicator, Universal Bearing Remover D8 1L-4220-A or 
D78P-4201-B on the carrier housing. Do not equivalent. Place the tool in a vise when removing 
spread housing more than 0.38mm (0.015 inch). bearing. Wire shims, bearing cup and bearing 


cone together. Identify from which side they were 

removed. (Ring gear side or opposite side.) If 
а" DIFFERENTIAL shims are damaged, replace with new ones at 

: HOUSING SPREADER time of assembly. Shims are available in 
96 thicknesses of 0.08, 0.13, 0.25, and 0.76mm 

(0.003, 0.005, 0.010, and 0.30 inch). Reposition 
case in puller and remove other bearing cone as 
described above. Replace bearings whenever 
they are removed from the carrier. 


UNIVERSAL BEARING 
9 REMOVER -D81L-4220-A 


- (11.50 INCH} 
SPREADER HOLE TO SPREADER HOLE 


E4833-1C 


7. Pry differential case from carrier with two pry 
bars. After differential case has been removed, 
remove spreader. Use caution to avoid damage 
to ring and pinion. Mark or tag bearing cups for 
correct positioning during reassembly. 9. Place a few shop towels over the vise to prevent 

the ring gear teeth from being nicked when it falls 

from the differential carrier. Place case in vise. 

Remove ring gear bolts. Tap ring gear with a 

rawhide hammer to free it from the case. Remove 

case and ring gear from vise. 


NOTE: Whenever removing the ring gear bolts, 
always replace with new bolts upon assembly. 


Ж 


A 


A 
EE 


ERES 


> 
7 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Replace case in vise and use a small drift to drive 
out the lockpin that secures the pinion mate shaft. 


DRIFT 


PINION SIDE GEAR 


MATE GEAR E6347-1A 
= 
LOCKPIN e mE f И 
| С) | 13. Turn nose of carrier in a horizontal position, 
< % 
Ne. 


” remove pinion nut. Hold end yoke or flange with 
E6671-1A Tool Т57Т-4851-В (or equivalent) Companion 
Flange Holding Tool, and remove pinion nut and 


11. Remove pinion mate shaft with drift. washer. 


14. Remove end yoke or flange with T65L-485 1-B or 
equivalent, Yoke Remover. If end yoke or flange 


PINION PINION MATE SHAFT shows wear in the area of the seal contact, it 
MATE GEARS ы should be replaced. 
кыыс. 15. Remove pinion by tapping with a rawhide 
е — ^ p... >. hammer. Catch the pinion with your hand to 
p | prevent it from falling to the ground and being 
a CE < damaged. 
> ша (Sa Ыі NOTE: On the spline end of the pinion, there are 
% тты bearing preload shims. These shims may stick to 
«à AWA the pinion or bearing or even fall out. These shims 
GEAR N are to be collected and kept together since they 
RIRE \ will be used later in assembly. Try not to damage 
/ | D aie shims. If shims are damaged, replace with new 
/ lN NX ones. Shims are available in thicknesses of 0.08, 


0.13, 0.25, and 0.76mm (0.003, 0.005, 0.010, 
12. Тогетоме side gears and pinion mate gears, and 0.030 inch). 
rotate the side gears. This will allow the pinion 
mate gears to turn to the opening of the case. 
Remove pinion mate gears and also the spherical 
washers behind the gears. Lift out side gears and 
thrust washers. Inspect all parts, including the 
machined surfaces of the case itself. If excessive 
wear is visible on all parts, it is suggested that the 
complete differential assembly be replaced. If any \ 
one of the gears are to be replaced, THEY ARE 
TO BE REPLACED AS A SET. 
d 


MN 


20 Š 


E6348-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Pull out pinion seal with Puller T77F-1102-A, 17. Turn nose of carrier down. Remove outer pinion 
Bearing Cup Puller and T5OT- 100-A, Slide bearing cup with Bearing Cup Remover 
Hammer. Discard seal. REPLACE WITH NEW D81T-4628-D and Driver Handle D81L-4000-A or 
ONE AT TIME OF ASSEMBLY. Remove bearing their equivalents. Locate driver on back edge of 
cone and outer oil slinger. cup; drive cup out of carrier. 
CAUTION: Do not nick carrier bore. 


NOTE: The inner carrier section may vary in 


SLIDE HAMMER pinion bore depth due to the possibility of the 


T50T-100-A 
need for either a baffle or slinger or both. 
18. Remove the inner bearing cup with Bearing Cup 
= Remover, D81T-4628-A and Driver Handle 
D8 1L-4000-A or equivalents. 
NOTE: Shims are located between the bearing 
cup and carrier bore and may also include an oil 
baffle. If shims and baffles are bent or nicked, 
they should be replaced at time of assembly. 
Wire shim stacks together and measure each. If 
i stack has to be replaced, replace with same 
SEAL PULLER TT thickness. | 
TOOL-1175-AC Mi 
О ГР 
КОЙ) 


sosego, 


OIL SEAL 


E4834-1B 
N 


PINION BEARING 


CUP REMOVER 
D81T-4628-A INNER (MODEL 60) 
D81T-4628-D OUTER 


HANDLE 
D81L-4000-A 


° — B ы... 
Qr ——À— 
БУ жа WSS 
= 
-— een ыз s кесене 
s=: 
ХХХ ХА АА 222: < 
NS 522 SS 
\ ` 
N 
N 
N 
N 
H A N D LE x N NY A» 
N N 
ЕЕС 
N N 
` N 
REMOVER ESSEN 
WU ON 


INNER CUP REMOVAL 
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OUTER CUP REMOVAL S N CUP Е6349-В 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Both baffle and slinger are part of the 
pinion adjustment shims and are to be kept intact 
for assembly. 


The baffle serves the same purpose as a dam, to 
assure that the pinion bearings are maintained 
with lubricant. 


The slinger serves the purpose of assisting the 
lubricant to flow up through the oil channeis to 
lubricate the pinion bearings. If used, they are 
part of the pinion setting adjustment. 


UNIVERSAL BEARING 
REMOVER—D81L-4220-A 


/ 
OIL ® 2 SA. > 
BAFFLE E4847-1A 
OIL 
SLINGER 20. If required, remove the inner axle shaft seals with 


Jet Plug Remover, T77L-9533-B or equivalent. 
Thread the remover tool into the rubber seal and 
remove and discard the seal. Thread the remover 
tool into the metallic seal housing and remove and 
discard the seal housing. 


NOTE: The inner axle shaft seal is serviced as a 
two-piece, rubber seal and metallic housing 
assembly. 


E7115-1A 


19. Remove bearing from pinion with Universal 
Bearing Remover, D8 1L-4220-A or equivalent. 
Bend the slinger as required to obtain clearance 
for remover tool installation. Discard the slinger. 


INNER AXLE SHAFT SEAL REMOVAL 


RUBBER 
SEAL RUBBER SEAL REMOVAL 


SEAL METAL SEAL METAL HOUSING REMOVAL 
HOUSING 


> JET P 
JET PLUG PULLER олы 


T77L-9533-B 


E6549-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Differential Case 
Assembly 


1. 


Place differential case in vise. Apply grease, 
Long-Life Lubricant, C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent, to new side gear 
thrust washers and to hubs and thrust face of the 
new side gears. Assemble both side gears. Apply 
grease to the new spherical washers, and the 
new pinion mate gears. Assemble new pinion 
mate gears and washers. 


Assemble both side gears and thrust washers, 
hold in place with hand, then assemble the pinion 
mate gears and washers to hold the side gears in 
place. An easy way to assemble the side gears 
and pinion mate gears is to have all parts 
lubricated before assembly. 


Rotate the side gears until the holes of the 
washers and pinion gears line up with the holes of 
the case. If the gears cannot be rotated by hand, 
install one of the axle shafts into the side gear 
spline and use a pipe wrench to turn the shaft. 


PINION 
GEAR E6350-1A 


Use a drift to line up the holes with those of the 
differential case. 


Assemble pinion mate shaft, drive on shaft to 
remove drift. Be sure lockpin hole of the shaft is 
lined up with the lockpin hole of the case. 
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PINION 
MATE 


E6401-1A 


Assemble lockpin (roll pin). Peen metal of case 
over pin to lock in two places 180 degrees apart. 


PIN E6402-1B 


Be sure flange face of the case is free of nicks or 
burrs. Assemble ring gear to case. Line up holes 
of the ring gear with those of the case. Use new 
ring gear bolts. Draw up bolts alternately and 
evenly. Tighten ring gear bolts to 136-163 
N-m(100- 120 ft-Ib). 


Place the inner axle seals in the axle tube 
housing. Press both seals in at the same time with 
an appropriate installation tool. Make sure the 
seals are pressed in straight and not cocked in 
the bore. Coat the lips of the seals with Long-Life 
Lubricant, C 1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Install Master Differential Bearings, Tool 
D81T-4222-D or equivalent onto case. Remove 
all nicks, burrs, dirt, etc., from hubs to allow 
bearings to rotate freely. 


жеш 


IN || | \ © ` 
ju oi E im \S 
do | шшш —  — E 

Хр u 


| М/ І- 
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ө 
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10. Assemble differential case into carrier (less 
pinion). Mount Dial Indicator D78P-420 1-B or 
equivalent with a magnetic base as shown. 
Locate tip of indicator on flat surface of one of the 
ring gear bolt spot faces. Force differential 11 
assembly as far as possible in the direction 
towards the indicator. With force still applied, set 
indicator at zero. 


NOTE: Dial indicator should have a minimum 
travel capability of 5.08тт (0.200 inch). 
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DIAL 
INDICATOR 
TOOL-4201-C 


E7116-1B 
9 


. Force the differential assembly as far as it will go 


in the opposite direction. Repeat these steps until 
you have obtained the same reading. Record the 
reading of the indicator. This will be the total 
amount of shims required (less preload) and will 
be calculated later during assembly. After making 
sure the readings are correct, remove indicator 
and differential assembly from housing. DO NOT 
REMOVE MASTER BEARINGS FROM 
DIFFERENTIAL CASE AT THIS TIME. 


This reading is the total differential case end play 
which will be needed in step 6 of Assembly of 
Differential into Housing in this section. 


DIAL INDICATOR 
TOOL-4201-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Ring gears and pinions are supplied in matched For ехатріе-- Ға pinion is etched a plus m+8 


sets only. Matching numbers on both the pinion 
and ring gear are etched for verification. If a new 
gear set is being used, verify the numbers of each 
pinion and ring gear before proceeding with 
assembly. 


DRIVE 
BUTTON END (MAY NOT PINION 
BE A FINISHED SURFACE) 7 | 


STANDARD PINION E7117-1C 


The distance from the centerline of the ring gear 
to the backface of the pinion (Model 60) is 
127mm (5.000 inch). 


On the button of each pinion, there is etched a 
plus (+) number, a minus (-) number, or a zero (О) 
number which indicates the best running position 
for each particular gear set. This dimension is 
controlled by the shimming behind the inner pinion 
bearing cup. 


NOTE: Do not use the button of the pinion for 
pinion positioning. The button of the pinion is no 
longer a ground surface. 


(+3), this pinion would require 0.08mm (0.003 
inch) less shims than a pinion etched “0”. This 
means by removing shims, the mounting distance 
of the pinion is increased, which is just what m+8 
(+3) indicates. Or if a pinion is etched m-8 (-3), 
we would want to add 0.08mm (0.003 inch) more 
shims than would be required if the pinion were 
etched “0”. By adding 0.08mm (0.003 inch) 
shims, the mounting distance of the pinion was 
decreased, which is just what m-8 (-3) indicated. 


If the old ring and pinion set is to be reused, 
measure the old shim pack and build a new shim 
pack to this same dimension. If a baffle is used in 
the axle assembly, it is considered as part of the 
shim pack. 


To change the pinion adjustment, shims are 
available in thicknesses of 0.08, 0.13, and 
0.25mm, (0.003, 0.005, and 0.010 inch). 


NOTE: If baffle or slinger is bent or mutilated, it 
should be replaced. 


Measure each shim separately with a micrometer 
and add together to get the total shim pack 
thickness from the original buildup: 


If a new gear set is being used, notice the (+) or 
(-) etching on both the old and new pinion and 
adjust the thickness of the new shim pack to 
compensate for the difference of these two 
figures. m 


For example—lf the old pinion reads m+5 (+2) 
and the new pinion is m-5 (-2), add 0. 10mm 
(0.004 inch) shims to the original shim pack. 


CE6651-2 
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DISASSEMBLY AND ASSEMBLY (Continued) 


PINION SETTING CHART — METRIC 


Old Pinion New Pinion Marking | 
Marking 
+10 


: 
с 
: 
өл 
: 
e 
ars 
e 


© 
m 
5 
b 
о 


Pinion Bearing Cup Installation . Place the Outer Bearing Cup Replacer Tool 


Place the preload shims and baffle (if required) r: or equivalent on the outer bearing 
under the inner cup as shown. P. 


: ; : . Install the Threaded Drawbar, T75T-1176-A or 

йа ы ad and outer bearing cups into the equivalent, into the replacer tools and tighten the 
| drawbar to install the cups into the carrier bore. 

Place the Inner Bearing Cup Replacer Tool 

T56T-4616-B2 or equivalent on the inner bearing 

сир. 


INNER BEARING СОР REPLACER OUTER BEARING CUP REPLACER INNER CUP 
T56T-4616-B2 T56T-4616-B1 INSTALLATION 


i 


BW 
1 m [ЛШ 
ШЫ | | 


DRAW BAR 
T75T-1176-A OUTER CUP 
INSTALLATION 
VIEW 


INNER CUP OUTER CUP 


Depth Gauge Check . Place a new inner pinion bearing over the proper 


| Т aligning adapter and insert into the pinion bearing 
NOTE: If any of the gauge surfaces become nicked, . » : 
the high spots must be removed with a medium India retainer assembly. Place the outer pinion bearing 


(new or used if in good condition) into the bearing 
cup and assemble the handle onto the screw and 
1. Refer to the chart below for the correct tools for hand tighten. Note the 3/8 inch square drive in 

the particular axles. the handle to be used for obtaining the proper 
pinion bearing preload. Tighten to preload of 
2.26-4.53 N-m (20-40 in-Ib). 


oilstone to ensure correct readings. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Center the proper gauge tube into the differential 
bearing bore. Install the bearing caps and tighten 
capscrews to 109-147 N-m(80-90 ft-lb). 


4. Using a feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler 
gauge directly along the gauge block to insure a 
correct reading. The feeler gauge fit between the 
gauge tube and the gauge block should be a 
slight drag-type feeling. Make sure the shims or 
feeler gauges are free of dirt to ensure a correct 


reading. 
GAUGE OUTER 
BLOCK ЙЕР PINION 
"С sc BEARING 
үре 
ALIGNING — ; | 
ADAPTER HANDLE 
| INNER 
SCREW PINION 
GAUGE BEARING 
TUBE 


Number 


Ton | 
Т80Т-4020-Ғ4З | 


Gauge Block | T80T-4020-F42 
Aligning Adapter T76P-4020-A3 
| T78P-4020-A15 


Gauge Tube MEER D80T-4020-F48 x 


СЕ6653-1В 


| 
ë 


o 


After the correct feeler gauge feel is obtained, 
check the reading. This is the thickness of 
shim(s) required providing that, upon inspection 
of the service pinion gear, there are no markings. 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in step 4. 


If the service pinion gear is marked with a minus 
(-) reading, this amount must be added to the 
thickness dimension obtained in step 4. 


In addition, you must use the exact same new 
inner pinion bearing that was used in the previous 
steps. 


Remove the inner pinion bearing cup and install 
the correct thickness of shims in the carrier bore. 
Re-install the bearing cup and baffle (if used) on 
the pinion and press on the bearing with 
T53T-462 1-C or equivalent. 


NOTE: If a baffle or slinger is used, replace with a 
new one upon assembly and measure as part of 
the shim stack. 


After following these procedures, continue to 
build the remaining components with proper 
pinion and differential bearing preload torques 
and ring gear backlash. 


D 


ha 


Pinion Bearing Preload and Final Depth Check 


1. Assemble slinger (if used) onto pinion. Assemble 
bearing cone. Using T75L-1165-B, Axle 
Bearing / Seal Plate and T75L-1165-DA, Axle 
Bearing / Seal Replacer or their equivalents. 


PRESS 


AXLE BEARING/ 
SEAL REPLACER 
T75L-1165-DA 
AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


BEARING 


Nin 


2. Assemble outer bearing cone, slinger, and oil seal 


into housing. Coat the oil seal with grease. Install 
the drive pinion oil seal with Oil Seal Replacer, 
T56T-4676-B or equivalent. After installation, 
make sure the garter spring did not pop out. If the 
garter spring pops out, remove and replace seal. 


OIL SEAL REPLACER 
Т56Т-4676-8 


2 
Е 


3. Assemble pinion preload shims onto pinion and 
install housing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. 


Assemble end yoke, washer and new pinion nut. 
Tighten nut to torque specifications listed at the 
end of this section. 


Using an N.m (in-Ib) torque wrench, rotate pinion. 
The torque required to rotate the pinion should be 
between 2.26-4.53 N-m (20-40 in-Ib). To increase 
preload, remove shims from drive pinion. To 
decrease preload, add shims to pinion. 


E7118-1A 


The illustration shows the arrow in the pinion 
pointing in two directions. The arrow pointing 
towards the end yoke indicates that by removing 
pinion position shims, the distance from the 
centerline of the axle to the pinion button is 
increased giving a plus reading. The arrow 
pointing toward the drive pinion indicates that by 
adding pinion shims, the distance from the 
centerline of the axle to the pinion button is 
decreased, giving a minus reading. The pinion 
bearing preload shim pack does not affect the 
pinion depth setting. The arrows on the ring gear 
show the method for increasing or decreasing 
ring gear backlash by inserting or removing 
differential bearing shims. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install the yoke with Companion Flange Replacer, 
D81T-4858-A or equivalent, if necessary to draw 
the drive pinion up to engage the nut. Install the 
washer and nut and tighten nut to torque 
specifications listed at the end of this section. 


DIAL INDICATOR 
TOOL-4201-C 


COMPANION FLANGE 
REPLACER 
T85T-4851-AH 


3. Force the differential case (ring gear) away from 
the pinion gear to obtain an indicator reading. 
Repeat until the same reading is obtained each 
time. This reading will be the necessary amount 
of shims required between the differential case 
and differential bearings on the ring gear side. 
Remove indicator and differential case from the 
carrier. Remove master bearings from differential 
case. 


INDICATOR 
D78P-4201-B OR 
TOOL-4201-C 


Assembly of Differential Into Housing 
Ring Gear and Pinion Backlash «il, 
1. Place differential assembly (with pinion installed) B 
into housing. Differential master bearings should = 
still be assembled to case. 6 
Set up dial indicator Tool 4201-С or equivalent. ` 
Force ring gear into mesh with the pinion. Rock 
ring gear to allow the teeth of the gears to mesh. / 
\ 


With force still applied to the differential case, set 
indicator at zero. 


E7119-1C 


4. Asdetermined in step 3, place the required 
amount of shims on the ring gear hub of the 
differential case. For example: if the reading in 
step З was 1. 14mm (0.045 inch), place 1.14mm 
(0.045 inch) amount of shims on the hub of the 
ring gear side of the differential case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Install the bearing cone on the ring gear side of 8. Install the bearing cone on the hub of the drive 
the differential case. Drive the bearing onto the pinion side of the differential case. Place Step 
hub using Differential Side Bearing Replacer, Plate D80L-630-7 or equivalent for Model 60 
D81T-422 1-A or equivalent as shown. axles on the ring gear side bearing to protect the 


bearing during installation of the drive pinion side 
bearing. Place the bearing on the drive pinion side 
hub and drive it on using Differential Side Bearing 
Replacer, 081Т-4221-А or equivalent. 


9. Install spreader and indicator to carrier. Remove 


indicator. 
PE Да а CAUTION: Do not spread carrier over 


D81T-4221-A 0.38mm (0.015 inch). 


DIFFERENTIAL 


DIAL INDICATOR 
HOUSING SPREADER 
D78P-4201-B TOOL-4000-E 


SPREADER MUST ACCOMODATE 292mm 
(11.50 INCH) DISTANCE BETWEEN € OF 
HOLE TO € OF HOLE 


NUTITTTTD 
INSTALL STEP UL I: 
PLATE HERE 


D80L-630-7 E6407-1B E8074-1B 
6. Todetermine the correct amount of shims to be 10. Assemble differential bearing cups to differential 
placed on the hub of the drive pinion side of the bearing cones. 


differential case, subtract the reading obtained in 


step 3 from the total differential case end play. Install differential assembly into carrier. 


Total case end play was determined under steps Use a rawhide hammer to seat differential 

9 and 10 of Differential Case— Assembly. When assembly into crossbore of carrier. Care should 
this amount is determined, add 0.36mm (0.0 15 be taken to avoid nicking the teeth of the ring gear 
inch) to the amount. This is the required amount of and pinion during assembly. Remove the 

shims to be placed on the hub of the drive pinion spreader from the differential case. 


side of the differential case. 


For example: Total Differential Case End Play 
was 2.30mm (0.091 inch). The reading in step 3 
was 1.14mm (0.045 inch), and when subtracted 
from 2.30mm (0.09 1 inch) gives 1.16mm (0.046 
inch). 0.36mm (0.015 inch) is added to give 
1.52mm (0.06 1 inch) amount of shims to be 


placed on the hub of the drive pinion side of the ` 
differential case. | N 
7. Place the required amount of shims on the hub of | i ОШ 
the drive pinion side of the differential case. | NEL 
4: S is 
= 
Bae 


E8018-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. 


Install bearing caps. Make sure the letters 
stamped on the caps correspond with those on 
the carriers. Tighten bearing cap screws to 
torque specifications listed at the end of this 
section. 


BEARING CAPS 


е 
- 


E6670-1A 


. Check ring gear and pinion backlash in three 


equally spaced points with dial indicator. 


Backlash tolerance is O. 13-0.23mm 
(0.005-0.009 inch) and cannot vary more than 
0.05mm (0.003 inch) between points checked. 


High backlash is corrected by moving the ring - 
gear closer to the pinion. 


Low backlash is corrected by moving ring gear 
away from the pinion. 


These corrections are made by switching shims 
from one side of the differential case to the other. 


DIAL INDICATOR 
TOOL-4201-C 


RING 
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13. Obtain a gear tooth contact pattern. Check as 


14. 


15. 


outlined under ‘‘Gear Tooth Contact Pattern 
Check” in this section prior to complete 
reassembly. 


Install new cover gasket and install cover plate. 
Tighten screws to torque specifications listed at 
the end of this section. 


NOTE: The flat mounting surface cover plate on 
Dana design axles requires the use of a silicone 
rubber sealer material, Silicone Rubber 
D6AZ-19562-AA (clear) or 06А2-19562-ВА 
(black) (ESB-M4G92-A and ESE-M4G 195-A) or 
equivalent rather than a gasket. 


CONTOUR OF BEAD 


E6667-1A 


The cover face of the carrier and the flat surface 
of the cover plate must be free of any oil film or 
foreign material. 


Sealant material must meet specifications of 
D6AZ-19562-AA or BB (ESB-M4G92-A), or 
equivalent. 


Apply RTV Silicone Rubber Sealer 
D6AZ-19562-AA or BA, (ESB-M4G92-A) or 
equivalent to cover plate surface. Ensure that the 
sealer bead is laid on the inside of the cover 
screw holes. The bead is not to pass through the 
holes or outside of the holes. 


The bead is to be 3.18-6.35mm (1/8 to 1/4 inch) 
wide. 


Install two cover screws into cover at 8 o'clock 
and 2 o'clock positions. Use these two holes to 
guide cover plate into position on the carrier. 


Install remaining screws. Tighten alternately and 
evenly. Tighten screws to 41-54 N-m (30-40 ft-lb). 


Allow one hour curing time before filling 
carrier with the proper amount of specified 
lubricant and vehicle operation. 


Install the axle shafts as described under Axle 
Shaft in the Removal and Installation portion of 
this section. Connect the steering linkage to the 
spindle. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Gear Tooth Contact Pattern Check 


1. 


When rolling a teeth pattern, use a special 
marking compound (tube) to obtain gear tooth 
mesh contact pattern. 


To check the gear tooth contact, paint the gear 
teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and 
smear, too dry a mixture cannot be pressed out 
from between the teeth. 
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Rotate ring gear (use a box wrench on the ring 
gear attaching bolts as a lever) several complete 
revolutions in both directions or until a clear tooth 
contact pattern is obtained. 


Certain types of gear tooth contact patterns on 
the ring gear indicate incorrect adjustment. 
Incorrect adjustment can be corrected by 
readjusting the ring gear and/or the pinion. 


ACCEPTABLE TOOTH PATTERN LIMITS 
ANY COMBINATION OF DRIVE AND COAST 


LOW DRIVE 


DRIVE 


The previous illustration shows acceptable tooth 


patterns for all axles. In general, desirable tooth 
patterns should have the following 
characteristics: 


a. Thedrive pattern should be fairly well 
centered on the tooth. 


PATTERNS SHOWN PERMISSIBLE 


HIGH TOE COAST 


E8195-2A 


The coast pattern should be fairly well 
centered on the teeth. 


Some clearance between the pattern and the 


top of the tooth is desirable. 


There should be no hard lines where the 
pressure is high. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. 


An individual gear set need not conform exactly to 
the ideal pattern to be acceptable. Any 
combination of drive and coast patterns show is 
acceptable. 


PROFILE 


LENGTHWISE 
BEARING 
ARC 
ROOT RING GEAR TOOTH 
DRIVE SIDE COAST SIDE 
HEEL ` TOE TOE HEEL 


PATTERN INTERPRETATION 
(RING GEAR) 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 
BE CENTERED ON THE TOOTH, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 
THE PATTERN AND THE TOP OF THE TOOTH. 


THE TOE OF THE GEAR ТООТН IS THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE TOP OF THE TOOTH. 


E8196-1A 


Since each gear set rolls a characteristic pattern, 
the patterns shown are considered acceptable 
and should be used as a guide. The drive pattern 
is rolled on the convex side of the tooth, and the 
coast pattern is rolled on the concave side. 


The movement of tooth contact patterns with 
changes in shimming can be summarized as 
follows: 


8. 
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a. Thinner shim, with the backlash set to 
specification, moves the pinion farther from 
the ring gear. 


b. Thicker shim, with the backlash set to 
specification, moves the pinion closer to the 
ring gear. 


NOTE: When making pinion position 
changes, shims should be changed in the 
range of .05 mm (.002 inch) to . 10 mm (.004 
inch) until correct pattern has been obtained. 


DRIVE SIDE | COAST SIDE 


HEEL 


TOE | TOE HEEL 


BACKLASH CORRECT. 
THINNER PINION POSITION SHIM 
SHIM REQUIRED. 


BACKLASH CORRECT. 
THICKER PINION POSITION 
SHIM REQUIREO. 


THICKER PINION POSITION SHIM WITH THE BACKLASH . 
CONSTANT MOVES THE PINION CLOSER TO THE RING GEAR. 


DRIVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK 
CONTACT) AND SLIGHTLY TOWARD THE TOE. 


COAST PATTERN MOVES DEEPER ON THE TOOTH AND TOWARD 
THE HEEL. 


THINNER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION FURTHER FROM THE RING 
GEAR. 


DRIVE PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
(FACE CONTACT) AND TOWARD THE HEEL. 


COAST PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
AND SLIGHTLY TOWARD THE TOE. E8197-1A 


If the pinion positioning shims are correct: 


€ decreasing backlash moves the ring gear 
closer to the pinion. Drive pattern (convex side 
of gear) moves slightly lower and toward the 
toe. Coast pattern (concave side of gear) 
moves lower and toward the toe. 


ө increasing backlash moves the ring gear away 
from the pinion. Drive pattern moves slightly 
higher and toward the heel. Coast pattern 
moves higher and towards the heel. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: If the patterns are not correct, make the 
changes as indicated. The differential case and 
drive pinion will have to be removed from the 
carrier housing to change a shim. 


LENGTHWISE 
BEARING 
ARC 
.ROOT RING GEAR TOOTH 
DRIVE SIDE COAST SIDE 
HEEL TOE TOE HEEL 


= 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 
BE CENTERED ON THE TOOTH, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 
THE PATTERN AND THE TOP OF THE TOOTH. 


PATTERN INTERPRETATION 
(RING GEAR) 


THE TOE OF THE GEAR TOOTH 15 THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH 15 THE 
SURFACE OF THE TOP OF THE TOOTH. 
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9. Check ring gear backlash by installing a dial 
indicator on the carrier housing. Check ring gear 
and pinion backlash at three equally spaced 
points on the ring gear. Backlash tolerance is 
0. 13-0.23 mm (0.005-0.009 inch) and cannot 
vary more than 0.08 mm (0.003 inch) between 
the three points. If backlash is high, the ring gear 
must be moved closer to the pinion, by moving 
shims too the ring gear side to the opposite side. 
If backlash is low, the ring gear must be moved 
away from the pinion by moving shims from the 
ring gear side to the opposite side. 


NOTE: When a change in backlash is required, 
backlash shims should be changed in the range of 
1-1/2 times the amount of backlash required to 
bring the gears into specification. For example, if 
the backlash needed to be changed by .10 mm 
(.004 inch), the shim pack should be changed by 
.15 mm (.006 inch) as a starting point. The actual 
amount of backlash change obtained will vary 
depending upon the ratio and gear size. 


Axle Shaft 


AXLE V-SEAL SPACER 


Ө’ 
“Name ° 
STONE 
SHIELD E6654-B 


Disassembly 


1. 


Remove the axle shaft as described under Axle 
Shaft in the Removal and Installation portion of 
this section. 


If installed, remove the spacer from the axle 
shaft. 


Remove the rubber V-seal from the stone shield 
and axle shaft. 


AXLE V-SEAL SPACER 


STONE 
SHIELD E6654-B 


If required, remove the stone shield from the axle 
shaft with a press and Pinion Bearing Cone 
Remover, D79L-462 1-A or equivalent. Discard 
the stone shield. 


Remove the snap rings that retain the bearings in 
the yoke and axle shaft. 


Position U-Joint Tool, T74P-4635-C or equivalent 
on the shaft and press the bearings out of the 
yoke. If the bearing cannot be pressed 
completely out of the yoke, remove the bearing 
with vise grip or channel lock pliers. Mark the 
yoke and shaft so they can be assembled in the 
same position. 


Re-position the tool to press on the spider in order 
to remove the bearing from the opposite side of 
the yoke. 


Remove the yoke from the spider. 
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05-02J-32 
DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove the bearings and spider from the axle 
shaft in the same manner. 


“Thy 


2 
Д 


Сү 
Gi 


PINION BEARING 
CONE REMOVER, 
T74P-4635-C 


E6655-B 


Assembly 
1. Check the U-joint for freedom of movement. Do 
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7. Install the yoke on the spider in position marked 
during disassembly. 


8. Install two new bearings and snap rings in the 
yoke and spider in the same manner as the axle 
shaft. 


9. Check the U-joint for freedom of movement. If a 
binding condition results, tap the ears of the axle 
shaft sharply to relieve the binding. DO NOT 
INSTALL AN AXLE SHAFT IF THE U-JOINT 
SHOWS SIGNS OF BINDING. 


10. If removed, press a new stone shield on the axle 
shaft with an appropriate piece of press stock 
and Pinion Bearing Cone Replacer, T53T-462 1-C 
or equivalent. 


11. Install the rubber V-seal on the stone shield and 
axle shaft. The lip of the seal should face towards 
the spindle. 


12. If removed, install the spacer on the axle shaft. 
The chamferred side of the spacer should be 
inboard against the axle shaft. 


not install an axle shaft if the U-joint shows signs 
of binding. Start a new bearing into the axle shaft. 


Position the spider in the axle shaft and press the 
bearing 6mm (1/4 inch) below the axle shaft 
surface using U-Joint Tool, T74P-4635-C or 
equivalent. 


Remove the tool and install a new snap ring. 


PINION BEARING 
CONE REPLACER, 
T53T-4621-C 


Start a new bearing on the opposite side of the 
axle shaft. 


Install the U-Joint Tool and press the bearing until 
the snap ring of the opposite bearing contacts the 
axle shaft. 


Remove the tool and install a new snap ring. STONE SHIELD INSTALLATION E6656-B 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS — DANA MODEL 60 FRONT DRIVE AXLE 


Spindle Connecting Rod To Steering 
Knuckle Castellated Nut 
Stabilizer Bar Bracket U-Bolt | 6592 | 4868 | 


Q) If equipped with Grade 9 bolts C7 lines on bolt head, tighten to 
163-190 Nem (120-140 ft-lbs). CE6657-C 


DANA AXLE ADJUSTMENTS 


Description | 
Backlash Between Ring Gear and Pinion 0.13-0.23 mm Pinion Bearing Preload (with new bearings) 1.7-3.95 Nem 
(0.005-0.009 inch) (15-35 in-Ibs) 
Backlash Maximum Variation Between Teeth 0.05 mm 
(0.002 inch) 
CE6659-2B 
AXLE LUBRICANT CAPACITIES 


Approx. Capacities 


Axle Model | Ford Specification |U.S. Рів. | imp. Pts. | Liters | 
[58 | 48 | 28. 


б | Hypoid Gear Lubricant, C6AZ-19580-E (CESW-M2C105-A) or equivalent 
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SPECIAL SERVICE TOOLS 
SPECIAL SERVICE TOOLS 
(Wm — [Dern — Mme [ош — 
Piman Am Puller 
0801.-100-Н T65L-4851-B End Yoke Remover 
U-Joint Tool 
слот — [Ode — — [T1658 
77591116504 
Т757-1176-А Threaded Drawbar | 
D80T-4020-F48 T76P-4020-A3 Aligning Adapter 
D81T-4020-F54 T77F-1102-A Bearing Cup Puller 
ШЛСЕСІ: 
ТтЁр-020-А15 
ТТІ! 
D81T-4628-D Driver Handle КӨМЕ 
тюз Гон 
TSOTAOOA 
Ol Seal Replace eo NI 


ROTUNDA EQUIPMENT 


š 


Description | 
Differential Repair Stand 


Low Lift Transmission Jack 


CE6662-1A 
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DESCRIPTION AND OPERATION 


Three types of Dana front-drive axles are available for 
Ford light truck application. The Dana 44-IFS 
(Independent Front Suspension) is available on Bronco 
and F-150 (4x4). The Dana 44-IFS-HD (Independent 
Front Suspension— Heavy Duty) is available on F-250 
(4x4). The Dana 50-IFS (Independent Front 
Suspension) is available on F-250 (4x4) equipped with 
Heavy Duty Front End option or F-250 Super Cab 
models. 


All axles are basically alike with some differences 
between the three. The 44-IFS is on vehicles equipped 
with front coil springs. The 44IFS HD and 50 IFS are 
on vehicles equipped with front leaf springs. 


The 44-IFS is equipped with automatic hubs with 
manual hublocks. The 44-IFS-HD and 50-IFS axles 
equipped with manual locking hubs only. 


The differential housing is mounted to the left hand 
axle arm. Adjustment of the differential bearings is 
accomplished by means of shims placed between the 
bearings and the differential case. The differential 
bearings are preloaded by the squeezing action of the 
carrier housing. A spreader must be used on the 
differential carrier housing to relieve the tension on the 
differential bearings and permit removal or installation 
of the differential. 


The front axle is of the integral carrier-housing, 
hypoid-gear type, in which the centerline of the drive 
pinion is mounted above the centerline of the ring gear. 


The integral drive pinion gear and shaft is supported 
by two opposed tapered roller bearings which are 
assembled in the carrier housing. Pinion locating 
shims, installed between the the cup seat, control the 
drive pinion depth adjustment. The pinion bearing 
preload is controlled by shims located between the 
pinion outer bearing and the shoulder on the drive 
pinion shaft. 


The differential case assembly is supported by two 
opposed tapered roller bearings and cups, which are 
retained in the housing by removable caps. Shims, 
installed between each differential bearing and the 
shoulder on the case, perform three functions: they 
take up the differential case side clearance; they 
adjust the backlash between ring gear and drive 
pinion, and they establish differential side bearing 
preload. 


On IFS front driving axles, the cover on the front of the 
carrier housing is integral with the left hand axle arm 
assembly. A metal tag, stamped with the gear ratio 
and part number is secured to the housing by one of 
the carrier mounting bolts (Section 05-00 Driveline 
General Service). 


05-02K-2 Axles, Front Drive—Dana Models 44 and 50 05-02K-2 


DESCRIPTION AND OPERATION (Continued) 


Dana 44-IFS Front Drive Axle Bronco and F-150 
(4x4) with Automatic Hublocks 
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DESCRIPTION AND OPERATION (Continued) 


Dana 44-IFS Front Drive Axle Bronco and F-150 
(4x4) with Manual Hublocks 


ғы 
57 3219 
ы. < 
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DESCRIPTION AND OPERATION (Continued) 


Dana 44-IFS-HD-Front Driving Axle F-250 L.D. 
(4x4) 
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DESCRIPTION AND OPERATION (Continued) 


Dana 50-IFS-Front Drive Axle F-250 H.D. (4x4) 
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DESCRIPTION AND OPERATION (Continued) 


Front-Wheel Drive Manuai Hub 


For service procedures on front hubs, refer to Section 
05-021, Wheel Hubs and Bearings—Front Wheel 
Drive. 


The manual locking hub is optional equipment for the 
Dana front axle of the Bronco and F-150 (4х4). It is the 
internal locking type. The automatic locking hubs are 
standard on F-150 (4x4) and Bronco. 


Lock Position 


When the transfer case is to be shifted into the 
position for driving the front axle, the pointer on the 
center bar of the hub must point to the pointer over the 
word LOCK on the Hub Lock Cap. If the clutch teeth 
do not engage with the knob turned to this position, the 
clutch teeth are butted and a slight movement of the 
wheel in either direction wil! complete the lock. The 
front axle will now drive the wheels. Do not operate in 
four-wheel drive with the hubs disengaged. 


MANUAL LOCKING HUBS 


FREE LOCK 
RUNNING POSITION 


Free Running Position — Manuai Locking Hubs 


When the transfer case is to be shifted into the 
position for driving the rear axle only, turn the pointer 
on the center bar of the hub so it points to the pointer 
over the word FREE on the Hub Lock Cap. This will 
disengage the clutch teeth and thus unlock the wheel 
hubs from the axle shafts. The wheels will turn freely 
on the axles. 
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Be certain that the transfer case is shifted into 
two-wheel drive position before disengaging the 
free running hubs. 


If difficulty is experienced in disengagement of 


the free running hubs, a slight movement of the 
vehicle in either direction with the transfer case 
in 2 wheel drive position, will reduce driveline 
wrap-up and ease disengagement. 


Automatic Locking Hubs Operation (Standard 
on Bronco and F-150 (4х4) 


Four-Wheel Drive—The vehicle must be stopped 
when you first shift into four-wheel drive. Place the 
transmission in neutral and the transfer case selector 
in the 4H or 4L position. The hublocks will 
automatically engage when the vehicle is driven. The 
transfer case may then be shifted between 2H and 4H 
with the vehicle moving, as long as the automatic hub 
locks remain engaged. The hubs will remain engaged 
until the disengage sequence is performed. 


Two-Wheel Drive—Place the transfer case in the 2H 
position. To disengage the automatic hub locks, shift 
the transmission to move the vehicle in the opposite 
direction (forward or reverse) and drive a minimum of 
3m (10 feet) in a straight line. 


CAUTION: Never shift from 2H to 4H with the 
automatic hub locks disengaged while the 
vehicle is in motion. If it is necessary to shift to or 
from 4L, bring the vehicle to a full stop before 
doing so. 


DIAGNOSIS AND TESTING 


Refer to Section 05-00, Driveline General Service 


under Diagnosis and Testing. 


ADJUSTMENTS 


Refer to Section 04-00, Suspension General Service 
for alignment procedures. 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 


Raise the vehicle on a hoist or jack and install 
safety stands under the radius arm brackets. 


Remove the wheel and tire assembly and brake 
caliper. 


Disconnect the steering linkage from the steering 
knuckles according to the procedures in Section 
11-03 Steering Linkage. 


Position jack under axie arm assembly and 
remove the upper coil spring retainers. Lower the 
jack and remove the coil spring, spring cushion 
and lower spring seat. 


NOTE: The axle arm assembly must be 
supported on the jack throughout spring removal 
and installation, and must not be permitted to 
hang by the brake hose. If the length of the brake 
hose is not sufficient to provide adequate 
clearance for the removal and installation of the 
spring, the disc brake caliper must be removed 
according to the procedures specified in Section 
06-03, Disc Brakes. After removal, the caliper 
must be placed on the frame or otherwise 
supported to prevent suspending the caliper from 
the caliper hose. These precautions are 
absolutely necessary to prevent serious damage 
to the tube portion of the caliper hose assembly. 


Disconnect the shock absorber at the radius arm 
and upper mounting bracket. 


Remove the stud and spring seat at radius arm 
and axle arm. Remove bolt securing upper 
attachment to axle arm radius arm to lower 
attachment axle arm. 


Disconnect the vent tube at the differential 
housing and discard the hose clamps. Remove 
the vent fitting and install a 1/8 inch pipe plug. 


NOTE: Front drive axle vent tubes may have 
been temporarily plugged to stop vent lube 
blowout while the axle vent was relocated during 
assembly. Vehicles should be checked during 
repairs for lubricant leakage through the front 
axle housing pinion seal, axle seals or support 
arm to housing to make sure the plastic plug has 
been removed. If the plastic shipping plug has not 
been removed, remove it from the end of the vent 
tube. 


Remove the pivot bolt securing the right hand 
axle arm assembly to crossmember. Remove and 
discard the keystone clamps and remove the 
boot from the shaft. Remove the right drive axle 
assembly and pull the axle shaft from the slip 
shaft. 


Position a jack under the differential housing. 
Remove the bolt securing the left hand axle 
assembly to the crossmember. Remove the left 
hand drive axle assembly. 
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Installation 


1. Raise the vehicle on a hoist or a jack and position 
the left drive axle assembly at the radius arm. 
Secure the drive axle to crossmember with the 
. Tighten bolt to 163-203 N-m (120-150 
ft-Ibs). 


2. Position the right hand axle assembly at the 
crossmember and radius arm. Align the axle shaft 
and install in slip shaft. Install the boot on the 
shaft so the boot seats in the grooves. Position 
new Keystone Clamps over the grooves on the 
boot and crimp the clamp with Keystone Clamp 
Pliers, T63P-9 17 1-A or equivalent. Secure axle 
assembly to crossmember with pivot bolt. Tighten 
to 163-203 N-m (120-150 ft-Ibs). 


3. Install vent fitting in differential housing. Connect 
vent tube to vent fitting using new hose clamps. 


4. Position spring seat and install a new stud at axle 
arm and upper radius arm. Install new bolt at axle 
assembly and lower radius arm. Tighten bolts to 
245-325 N-m (180-240 ft-Ibs). 


5. Position coil spring insulator and coil spring on 
lower spring seat. Install nut and tighten to 4 1-94 
N-m (30-70 ft-Ibs). Position jack under axle 
assembly and raise coil spring into position. Install 
upper spring retainer and screw. Tighten to 18-24 
N-m (13-18 ft-Ibs). 


6. Lowerthe jack. 


7. Connect shock absorbers to upper and lower 
frame brackets. 


8. Install brake caliper and wheel and tire assembly. 


9. Connect the steering linkage as outlined in 
Section 11-03, Steering Linkage. 


10. Lower the vehicle and check and adjust camber 
and toe-in according to Section 04-00, 
Suspension General Service. 


F-250 (4x4) —Leaf Spring Front Suspension 
Removal 


1. Raise vehicle on а hoist or jack and install safety 
stands. 


2. Remove the wheel and tire assemblies, and 
brake calipers. 


NOTE: Do not let the caliper hang with it'S weight 
on the brake hose or the hose may become 
stretched or twisted. 


3. Disconnect the steering linkage from the steering 
knuckles according to the procedures in Section 
11-03 Steering Linkage. 


4. Position jack under right hand axle assembly. 
Remove the two U-bolts securing the shock 
absorber mounting plate and leaf springs to tube 
and yoke assembly. 


5.  Disconnect the vent tube at the differential 
housing. Remove the vent fitting and install a 1/8 
inch pipe plug. 
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REMOVAL AND INSTALLATION (Continued) 


6. 


Remove the pivot bolt that secures the right hand 
axle assembly to crossmember. Remove the RH 
axle assembly. Remove and discard the 
keystone clamps and remove the boot from the 
shaft. Pull the axle shaft out of the slip shaft. 
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Position the jack under the left hand axle 
assembly. Remove the two U-bolts securing the 
shock absorber mounting plate and leaf spring to 
tube and yoke assembly. 


. Positiona jack under the differential housing. 


Remove the pivot bolt securing the left hand axle 
assembly to crossmember. Remove the left axle 
assembly. 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Raise vehicle on a hoist or a jack and position left 
hand axle assembly at leaf spring assembly. 
Install the pivot bolt that secures the axle 
assembly to the crossmember. Secure the shock 
absorber mounting plate to the leaf spring and 
axle assembly with the two U-bolts. Tighten bolts 
to 116-162 N-m (85-120 ft-Ibs). 


Steering Knuckle 
Removal 


1. 


Remove the spindle and the right and left shaft 
and joint assembly as described in this section. 


AXLE ARM 
ASSEMBLY 


LOWER BALL 
JOINT 
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Position the right hand axle assembly at 
crossmember. Install the boot on the shaft so the 
boot seats in the grooves. Position new Keystone 
Clamps over the grooves on the boot and crimp 
the clamp with Keystone Clamp Pliers, 

T63P-9 17 1-A or equivalent. Align the axle shaft 
and install in slip shaft. Install the pivot bolt that 
secures the axle assembly to crossmember. 
Tighten bolt to 123-203 N-m (120-150 ft-Ibs). 
Install shock absorber mounting plate, leaf spring 
and axle assembly using two U-bolts. Tighten 
bolts to 116-162 N-m (85-120 ft-Ibs). 


Install vent fitting to differential housing and 
connect vent tube to vent using a new hose 
clamp. 


Connect the steering linkage. 
Install brake caliper and wheel and tire assembly. 
Check and adjust caster, camber and toe-in. 


Disconnect the steering linkage, if necessary, 
from the knuckle according to the procedures in 
Section 1 1-03 Steering Linkage. 


CAMBER ADAPTOR 


UPPER BALL JOINT 


SPINDI E 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the cotter pin from the top ball joint stud. 
Loosen the nut on the top stud and the bottom nut 
inside the knuckle. Remove the top nut. 


TOP 
NUT 


I< Qr 
E7150 1A 


4. Sharply hit the top stud with a plastic or rawhide 
hammer to free the knuckle from the axle arm. 
Remove and discard bottom nut. Use new nut 
upon assembly. 


5. Remove camber adjuster by hand or if difficulty is 
encountered use Pitman Arm Puller T64P-3590-F 
or equivalent. 


Note the orientation of the camber adjuster 
to assure the same camber setting. 


CAMBER 
ADJUSTER 


Е 


/ E7151-1A 
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6. Place knuckle in vise and remove snap ring from 
bottom ball joint socket if so equipped. 


7. Remove plug from C-Frame Assembly 
(T74P-4635-C) and replace with Plug 
(T80T-30 10-A4) or equivalent. (View A.) 


C-FRAME 
ASSEMBLY 
T74P-4635-C 


RECEIVER CUP 
T80T-3010-A2 
(F-150-250, BRONCO) 


E4213-1D 


8. Assemble C-Frame Assembly and Receiving Cup 
(T80T-30 10-A2 for F-150 and F-250) as shown іп 
View B. 


9. Turn forcing screw clockwise until bottom ball 
joint is removed from steering knuckle. 


NOTE: Always remove bottom ball joint first. 
10. Repeat procedure and remove upper ball joint. 


Installation 


1. Clean steering knuckle bore and insert lower ball 
joint as straight as possible. 
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REMOVAL AND INSTALLATION (Continued) 


2. Assemble C-Frame Assembly, Ball Joint 
Receiving Cup (T80T-3010-A3) and Installing Cup 
(D81T-3010-A) or equivalents as shown in View 
A to replace the lower ball joint on the 
F-150—F-250 and Bronco (Dana 44). 


INSTALLING CUP RECEIVER CUP 
D81T-3010-A // T80T-3010-A3 


q 


VIEW A 


RECEIVING CUP 


ох RECEIVING CUP 


( T80T-3010-A3 


REPLACER RECEIVING CUP 
Т80Т-3010-А1 Т80Т-3010-АЗ 


SM ON 


3. Assemble C-Frame, Receiving Cup 
(T80T-30 10-A3) and Receiving Cup 
(08 1T-3010-A) or equivalents as shown in View 
B, to replace the lower ball joint on the Dana 50. 
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Turn forcing screw clockwise until ball joint is 
firmly seated. 


NOTE: If ball joint cannot be installed to the 
proper depth, realignment of Receiving Cup 
(T80T-3010-A3) will be necessary. Install the 
snap ring on the lower ball joint. 


To install upper ball joint on the F- 150, F-250 and 
Bronco assemble the C-Frame, Receiving Cup 
(T80T-3010-A3) and Replacer (T80T-30 10-A 1) 
or their equivalents as shown in View C and 
repeat step 4. 


Assemble knuckle to axle arm assembly. Install 
Camber adjuster on top ball joint stud with the 


arrow pointing outboard for ‘‘positive’’ camber, 
pointed inboard for “педайуе” camber. 


Install new nut on bottom socket finger tight. 
Install and tighten nut on top socket finger tight. 
Tighten bottom nut to 109 N-m (80 ft-lbs). 


Tighten top nut to 136 N-m (100 ft-lbs), then 
advance nut until castellation aligns with cotter 
pin hole. Install cotter pin. 


NOTE: Do not loosen top nut to install cotter pin. 
Retighten bottom nut to 123-150 N-m (90-110 
ft-lbs). 


. Install the spindle and the right and left shaft and 
joint assembly as described in this section. 


Spindle, and Right and Left Shaft and Joint 
Assembly 


Removal 
Raise the vehicle and install safety stands. 


Remove the wheel and tire assembly. 


Remove the caliper as described in Section 
06-03, Disc Brakes. Securely wire the caliper to 
the frame. 


CAUTION: After removal, the caliper must be 
wired to the frame or otherwise supported to 
prevent suspending the caliper by the 
flexible hose. If securing the caliper is not 
practical, disconnect and plug the hose to 
the caliper. Upon caliper installation, bleed 


the brake system as described in Section 
06-00, Brake, Hydraulic General Service. 
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REMOVAL AND INSTALLATION (Continued) 


Spindle and Left Shaft and Joint 
Installation — Typical 


AXLE ARM 
ASSEMBLY (LH) 
38403 
ү? $НАЕТ 
ASSEMBLY 
3219 (RH) 
3220 (LH) 


suey. s < 
2K004 (RH) 
2K005 (LH) UNIVERSAL IM SEAL 
BEARING JOINT ENS 


3123 : KIT-3249 
@ SPINDLE SS GS 


о 3105 EN 


JOINT аб 
ASSEMBLY 
3050 


№ {C CONE AND 
SEAL ^X > ROLLER 
Т 1175 (A D 4221 ` 
Е МОТ ОАМА > | hw 
`> 35704 I 
STOP СТ“... CUP-4222 i 


SCREW 
373912-S STEERING 
KNUCKLE CUP Š 
3130 (RH) 4222 Š 
3131 (LH) WHEEL 
JAM NUT CONE AND 
33925-S ROLLER-4221 


E7131-2A 


Right Hand Shaft and Joint Assembly 
Installation — Typical 


CAMBER ADJUSTER 


RIGHT AXLE ARM 


KEYSTONE CLAMP SLIP YOKE AND 
STUB SHAFT 


RIGHT SHAFT AND 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove hub locks, wheel bearings, and lock nuts 
per Section 05-021, Wheel Hubs and Bearings, 
Front Wheel Drive. 


5. Remove the hub and rotor assembly and outer 
bearing from the spindle. 


6. Remove the nuts retaining the spindle to the 
steering knuckle. Tap the spindle with a nylon or 
rawhide hammer to jar the spindle from the 
knuckle. Remove the splash shield. 


7T. Ontheleft side of the vehicle remove the shaft 
and joint assembly by pulling the assembly out of 
the carrier. 


N Ж Е5373-1А 


8. Ontheright side of the carrier, remove and 
discard the keystone clamp from the shaft and 
joint assembly and the stub shaft. Slide the 
rubber boot onto the stub shaft and pull the shaft 
al joint assembly from the splines of the stub 
shaft. 
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STUB SHAFT KEYSTONE BOOT KEYSTONE 
CLAMR 


RIGHT SHAFT-AND-JOINT 
ASSEMBLY Е5420-1А 


9. Place the spindle in a vise on the second step of 


the spindle. Wrap a shop towel around the spindle 
or use a brass-jawed vise to protect the spindle. 


10. Remove the oil seal and needle bearing from the 
spindle with Slide Hammer T50T- 100-A and 
Bearing Cup Puller, T77F-1102-A or their 


equivalents. 
BEARING 
SEAL AND 
CUP PULLER BEARING 


T77F-1102-A 


11. Inspect the sealing surfaces of the spindle for 
severely corroded, pitted, worn or galled sealing 
surfaces. Replace spindle if damaged. 


CHECK THESE 
SURFACES FOR 
PITTING OR 
SCORING 


= 
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12. Inspect the outer shaft of the axle shaft assembly 
for corroded, pitted, worn or galled surfaces in 
the inner oil seal and/or needle bearing areas. If 
damage to this area is evident, replace the outer 
shaft. Repair axle shaft U-joint as follows: Refer 
to Section 05-01, Driveshaft. 


Installation 


1. Clean all dirt and grease from the spindle bearing 
bore. Bearing bores must be free from nicks and 
burrs. 
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REMOVAL AND INSTALLATION (Continued) 


2. (installa new needle bearing with writing facing 
outward in the spindle bore with Spindle Bearing 
Replacer, T8OT-A4000-R (or equivalent) on the 
Dana 50 or Т80Т-4000-5 (or equivalent) for the 
Dana 44 and Driver Handle T80T-4000-W. 


DRIVER HANDLE 
T80T-4000-W 


FRONT SPINDLE 
BEARING REPLACER 
T80T-4000-R 

(DANA 50) 
T80T-4000-S 

(DANA 44) 
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Install a new needle bearing seal with the seal lip 


directed away from the spindle. Pack bearing and 


hub seal with grease. Install seal with Seal 
Replacer T80T-4000-T, and Driver Handle 
T80T-4000-W, or their equivalents. 


DRIVER HANDLE 
T80T-4000-W 


HUB SEAL 
REPLACER 


(DANA 50) 
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3. Remove and install the seal on top of the needle 
bearing. Apply coating of grease to leading edge 
of seal lip. Place the thrust washer on the axle 
shaft. 


4. Press anew slinger on the axle shaft with an 
appropriate piece of press stock. 


PRESS 
STOCK 


OIL 
SLINGER 
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Install the rubber V-seal on the slinger and axle 
shaft. The lip of the seal should face towards the 
spindle. 


E7135-1A 


Install the plastic spacer on the axle shaft. The 
chamfered side of the spacer should be inboard 
against the axle shaft. 


"V" LIP 
SLINGER SEAL PLASTIC 


SPACER 


OUTER AXLE 
SHAFT 
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REMOVAL AND INSTALLATION (Continued) 


Pack the thrust face of the seal in the spindle 
bore and the V-seal on the axle shaft with Long 
Life Lubricant (C1AZ-19590-BA) ESA-M1C75-B 
or equivalent. 


SLINGER 


APPLY GREASE 
TO SEAL LIP 


E7137-1A 


On the right side of the carrier, install the rubber 
boot and new keystone clamps on the stub shaft 
slip yoke. Since the splines on the shaft are 
phased, there is only one way to assemble the 
right shaft and joint assembly through the knuckle 
and into the slip yoke. Align the missing spline in 
the slip yoke barrel with the gapless male spline 
on the shaft and joint assembly. Slide the right 
shaft and joint assembly through the knuckle and 
into the slip yoke making sure the splines are fully 
engaged. Slide the boot over the assembly and 
crimp the keystone clamp using Keystone Clamp 
Pliers, T63P-917 1-A, or equivalent. 
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On the left side of the carrier slide the shaft and 
joint assembly through the knuckle and engage 
the splines on the shaft in the carrier. 


. Install the splash shield and spindle onto the 


steering knuckle. Install and tighten the spindle 
nuts to 68-81 N-m (50-60 ft-lb). 


. Install the hub and rotor on the spindle. Install the 


outer wheel bearing into the cup. 


NOTE: Verify that the grease seal lip totally 
encircles the spindle. 


. Install the wheel bearing, locknut, thrust bearing, 


snap ring, and locking hubs per Section 05-021, 
Wheel Hubs and Bearings— Front Wheel Drive. 


. Install the disc brake caliper as described in 


Section 06-03, Disc Brakes. 


Right Hand Slip Yoke and Stub Shaft Assembly, 
Carrier, Carrier Oil Seal, and Bearing 


Removal 


1. 


Remove the nuts and U-bolts connecting the 
driveshaft to the yoke. Disconnect the driveshaft 
from the yoke. Wire the driveshaft out of the way, 
so it will not interfere in the carrier removal 
process. 
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REMOVAL AND INSTALLATION (Continued) 


U-JOINT 
ASSEMBLY 


KEYSTONE 
CLAMPS 


BEARING 


2. Remove both spindles and the Left and Right 
Shaft and U-joint assemblies as described in the 
Removal and Installation portion of this Section 
under Spindle and Left and Right Shaft and 
U-Joint Assemblies. 


3. Support the carrier with a suitable jack and 
remove the bolts retaining the carrier to the 
support arm. Separate the carrier from the 
support arm and drain the lubricant from the 
carrier. Remove the carrier from the vehicle. 


4. Place the carrier in a Holding Fixture, 
T57L-500-B and Adapters, Т80Т-4000-В or 
equivalent. 


05-02K-18 


CARRIER 


LEFT 
AXLE ARM 


BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500-B 


ADAPTERS 


T80T-4000-B 
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REMOVAL AND INSTALLATION (Continued) 


5.  Rotate the slip yoke and shaft assembly so the 
open side of the snap ring is exposed as shown. 
Remove the snap ring from the shaft. 


= 


6. Remove the slip yoke and shaft assembly from 
the carrier. 


7. Remove the oil seal and caged needle bearings at 
the same time, using Slide Hammer, T50T-100-A 
and Collet, (part of Blind Hole Puller Set), 
D8OL-100O-A or equivalent as shown. Discard the 
seal and needle bearing. 
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SLIDE HAMMER 
T50T-100-A 


COLLET 


-100-A 
OIL SEAL PROE 


[> x 
| E5383-1A 
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Installation 


1. Make sure the bearing bore is free from nicks and 
burrs. Install a new caged needle bearing on 
Needle Bearing Replacer, T83T-1244-A ог 
equivalent with the manufacturer name and part 
number facing outward towards the tool. Drive 
the needle bearing until it is seated in the bore. 


NEEDLE BEARING 
REPLACER 
T83T-1244-A 


DRIVER 
HANDLE 
T80T -4000-W 


NEEDLE 
BEARING 
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REMOVAL AND INSTALLATION (Continued) 


2.  Coatthe seal with Long-Life Lubricant, . NOTE: The carrier must be installed on the 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. support arm within five minutes after applying the 
Drive the seal into the carrier using Needle RTV sealant. l . 


Bearing Replacer T83T-1244-A or equivalent. Position the carrier on a suitable jack and install it 


in position on the support arm using guide pins to 
align it. Install the attaching bolts and hand 
tighten. Tighten the bolts in a clockwise or 
oe pattern to 41-54 N-m (30-40 
ft-lb). I UM 


Install support arm tab bolts to side of carrier and 
tighten to 115-136 N-m (85-100 ft-Ibs). 


Install both spindles and the left and right shaft 
and joint assemblies as described in the removal 
and installation portion of this Section. 


Connect the driveshaft to the yoke. Install the 
nuts and U-bolts and tighten to 11-20 N-m (8-15 


2 `< | | ft-Ibs). 
52 s NEEDLE BEARING 
AN d 
Итен Left Differential Seal 
| | Removal 
З. instali the slip yoke and shaft assembly into the 1. Remove the spindle and left shaft assembly as 
carrier so the groove in the shaft is visible in the described in this Section. 
differential case. EK | 
ү | . Pullout the seal with the appropriate Puller Tool 
4. Installthe snap ring in the groove in the shaft. Т581-101-В or equivalent. Remove and discard 
Force the snap ring into position with a seal. 
screwdriver as shown. Remove the carrier from 
the holding fixture. Installation 
NOTE: Do not tap on the center of the snap ring. 1. Install a new seal on the Differential Seal 
This may damage the snap ring. Replacer Tool T80T-4000-H or equivalent. 


Slide the seal and tool into the carrier housing 
bore. Seat the seal with a nylon or rawhide 
hammer. 


Install the spindle and left shaft assembly as 
described in this Section. 


TOOL -T80T-4000-H 


Axle Shaft Bearing (IFS Front Drive Axle) 


5. Clean all traces of gasket RTV sealant from the Removal 
surfaces of the carrier and support arm and make | 
sure the surfaces are free from dirt and oil. Apply К ies 7 2 305500990 
a bead of Silicone Rubber, D6AZ-19562-AA | i 
(clear) or -BA (black) (ESB-M4G92-A and . Remove screws from carrier to cover support 
ESE-MAG 195-A) or equivalent, in a bead arm. Drain lube by separating carrier assembly 


between 6.35-9.53mm (1/4-3/8 inch) wide. The from support arm. ` 
bead should be continuous and should not pass | 
through or outside the holes. 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Place carrier assembly in a fixture. Rotate axle 
shaft so that open side of snap ring is exposed. 
Hold one side of snap ring firmly with a 
screwdriver, while pushing on other side. Remove 
snap ring. 


Pull slip yoke / shaft assembly from unit. 


Remove right hand trunnion axle shaft seal from 
housing. Pry seal out and discard. When 
removing a seal, be careful so as to avoid nicking 
or denting housing. 


Remove the right hand trunnion axle shaft 
bearing. 


NOTE: The bearing bore must be free from nicks 
and burrs. Clean bore out with standard metal 
cleaning solvent. 


Installation 


1. 


Install bearing assembly into bearing bore of right 
hand trunnion, with bearing name and part 
number facing outward towards installing Tool 
T80T-4000-N or equivalent. The tool will stop 
against housing when bearing is seated to proper 
depth. 


Apply a light coat of grease on the lip of the seal 
and assembly into trunnion of the carrier. 


Install slip yoke / shaft assembly into carrier and 
through side gear spline exposing snap ring 
groove inside differential. 


Place the snap ring in the groove. Force the snap 
ring into place using two screwdrivers or other 
suitable tools. 


Hold shaft and joint assembly in a heavy duty 
vise. Install a new spindle seal on outboard yoke 
shaft. 
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Axle Housing Pivot Bushing (IFS Front Drive 
Axle) 


Removal 


L.H. AXLE 
HOUSING 


SCREW 
T78P-5638-A1 


PIVOT 
BUSHING RECEIVER CUP 
REMOVER T78P-5638-A3 

T80T-5638-A1 E4112-18 


1. Remove axle as described in this Section under 
Front Drive Axle Removal and Installation. 


2. Install Forcing Screw (T78P-5638-A 1), Bushing 
Remover (T80T-5638-A 1) and Receiver Cup 
(T78P-5638-A3), or equivalent onto the pivot 
bushing. Turn the forcing screw and remove the 
pivot bushing. 


Installation 


1. Place pivot bushing in axle housing. Install 
Receiver Cup, (T78P-5638-A2), Forcing Screw 
(T78P-5638-A 1) and Bushing Replacer 
(T80T-5638-A2), or equivalent into housing and 
install bushing. 


2. Install the axle as described in this Section under 
Front Driving Axle-Installation. 


L.H. AXLE / I 
HOUSING 
PIVOT 
BUSHING 
REPLACER 
ç T80T-5638-A2 


RECEIVER CUP 
T78P-5638-A2 SCREW 


T78P-5638-A1 E4113-1B 
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DISASSEMBLY AND ASSEMBLY 


Cardan Type U-Joints 


For disassembly and assembly procedures for 
cardan-type U-joints refer to Section 05-01, 
Driveshaft. 


Carrier 


NOTE: When changing ratios on the 44 Series front 
drive axle, it may be necessary to change the 
differential case along with the ring gear and drive 
pinion. Ratios 2.72 to 1 up to 3.73 to 1 incorporate a 
thick differential case flange and a thin ring gear. 
Ratios 3.92 to 1 up to 4.09 to 1 incorporate a thin 
differential case flange and a thick ring gear. 


THIN RING GEAR 
THICK RING GEAR 


Disassembly 


БЕК АЙБЫ 
1. Remove the left hanc axle arm assembly as NUMBERS 
described in this Section under Removal and 
Installation. 


Loosen the bolts retaining the carrier to the axle 
arm and drain lubricant. Remove the bolts 
retaining the support arm to the carrier and 
remove the carrier. 


Place the carrier in a holding fixture, remove and 
clean all gasket surfaces and remove the bearing 
caps. Note the matched numbers or letters 
stamped on the cap and carrier. These numbers 
or letters must be matched upon assembly. 


E7152-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. 


SPREADER TOOL 
TOOL-4000-E 


Mount Spreader TOOL-4000-E and Spreader 
Adapter T8OT-4000-B on carrier. Place a dial 
indicator, TOOL-420 1-С or equivalent, on the 
carrier and spread the housing. Do not spread 
the carrier over 0.25mm (0.010 inch). 


DIAL INDICATOR 
TOO 


Remove the differential case from the carrier. It 
may be necessary to pry the case from the 
carrier with pry bars. Use caution to avoid 
damaging any machined surfaces. Remove and 
tag bearing cups to indicate from which side of 
the carrier they were removed. Remove the 
spreader tool. 


Turn the nose of the carrier up. Hold the end yoke 
with Holding Tool T78P-485 1-A or equivalent and 
remove the pinion nut and washer from the pinion 
shaft. 


Remove the end yoke with T65L-485 1-B, Yoke 
Remover. If the yoke shows any signs of wear in 
the area of seal contact, replace the yoke. 


Remove the drive pinion by tapping on the drive 
pinion shaft with a rawhide or nylon hammer. 
Catch the pinion to prevent damage to the pinion. 


CAUTION: Be careful not to damage the 
pinion bearing preload shims located on the 
splined end of the pinion. If damaged, 
replace with shims of equal thickness. Do not 
lose the shims. 


Remove the drive pinion oil seal from the carrier 
bore by using Bearing Cup Puller, T77F-1102-A, 
and Slide Hammer, T50T- 100-A or equivalent. 
Replace the oil seal with a new seal during 
assembly. 
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SLIDE HAMMER 


10. 


11. 


12. 


T50T-100-A 


9.9.9.9... 
2995609 
сасар 
IA 
Im 
zæ 
a 
ж 
= 
Dac 
IX. 
— 


teretes, 


SEAL PULLER 
TOOL-1175-AC 


ү aes 
: М | 


ОТЕКИ 


OIL SEAL 


E4834-1B 


Remove the outer pinion bearing and the oil 
slinger from the carrier input bore. 


Remove the pinion bearing preload shims. Make 
sure all shims are removed from the carrier. 
Replace any damaged shims. Shims are available 
in thicknesses of 0.08, 0.13, 0.25 and 0.76mm 
(0.003, 0.005, 0.010 and 0.030 inch). 


Remove the inner pinion bearing cup and baffle 
using Pinion Bearing Cup Remover, D81T-4628-C 
(Model 44 axles) or D8 1T-4628-D (Model 50 
axles) and Driver Handle, D8 1L-4000-A or 
equivalent. Drive the bearing cup out of the bore. 


NOTE: Oil baffle and shims are located between 
the inner bearing cup and carrier bore. Be careful 
not to damage the shims when removing the 
bearing cup. If any shims are damaged, measure 
the thickness and replace with shims of equal 
thickness. 


PINION BEARING 
CUP REMOVER 
D81T-4628-C INNER (MODEL 44) 
081T-4628-0 INNER (MODEL 50) 
/ D81T-4628-D OUTER (MODEL 44 AND 50) 


E4841-1A 


Turn the nose of the carrier down and remove the 
outer pinion bearing cup. Drive the cup from the 
carrier using Pinion Bearing Cup Remover 
D81T-4628-D (Model 44 and 50 axles) апа 
Driver Handle D8 1L-4000-A or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Remove the differential case bearings and shims 


15. 


16. 


17. 


from the case. Place Step Plate, D8OL-630-5 or 
equivalent under bearing to protect the bearing. 
Install Universal Bearing Remover, D81L-4220-A 
(or equivalent) and remove the bearing as shown. 
Turn the case over and remove the other bearing. 


UNIVERSAL BEARING 
REMOVER.-D81L-4220-A 


. Wire the shims, bearing cup and cone together 


and identify from which side of the differential 
case they were removed. If any shims are 
damaged, replace with new shims upon 
assembly. 


Place a few shop towels over the vise to prevent 
the ring gear teeth from being nicked, after it is 
free from the case. Place the case in a vise. 
Remove the ring gear boits. Tap the ring gear with 
a rawhide hammer to free it from the case. 
Remove the case and ring gear from the vise. 


NOTE: Whenever removing the ring gear bolts, 
discard the bolts and replace with new bolts upon 
assembly. 


Remove the bearing and oil slinger from the drive 
pinion with Universal Bearing Remover, 
D8 1L-4220-A or equivalent. 


Inspect all parts for damage and replace as 
required. 
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UNIVERSAL BEARING 
REMOVER-081L-4220-A 


Total Differential Case Endplay 
Assembly 


1. 


Attach the ring gear to the differential case using 
new bolts. Tighten bolts alternately and evenly to 
68-81 N.m (50-60 ft-Ibs). 


Clean the trunnions on the differential and install 
the Master Differential Bearings D81T-4222-B for 
Model 44 axles or D81T-4222-C or their 
equivalents for Model 50 axles onto the 
differential case. Remove all burrs and nicks from 
hubs so master bearings rotate freely. 


MASTER BEARING 


MASTER BEARING E4220-1A 


Place the differential case into carrier (without 
pinion). The differential case should move freely 
in the carrier. Mount dial indicator (D78P-420 1-B 
or TOOL-420 1-C, or equivalent) against the 
differential case flange as shown. Locate the tip 
of the indicator on the flat surface of one ring gear 
bolt. Force the differential case toward the dial 
indicator as far as possible and zero the dial 
indicator with force still applied. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Dial indicator should have a minimum 
travel capability of 5.08mm (0.200 inch). 


DIAL 
INDICATOR 
D78P-4201-B OR 
TOOL-4201-C 


E7119-1C 


Force the differential case away from the dial 
indicator as far as it will go. Repeat this 
procedure until the same reading is obtained. 
Record the dial indicator reading. This reading 
indicates the amount of shims needed behind the 
differentia! side bearings to take up total 
clearance between the differential bearing and 
case. This reading will be used under Pinion and 
Ring Gear Backlash. 


Remove the differential case from the carrier. Do 
not remove the master differential bearings at this 
time. 


Drive Pinion Installation 


Two separate adjustments affect drive pinion and ring 
gear tooth contact. They are pinion depth (location) 
and backlash. The pinion locating shim pack is 
installed between the drive pinion inner bearing cup 
and carrier housing. This shim pack and inner oil 
slinger and oil baffle controls the position of the pinion. 
Adding shims moves the pinion toward the ring gear 
and removing shims moves the pinion away from the 
ring gear. 


IN MM. 
PINION .003 (.08) 
PRELOAD 006 (.13) 
SHIMS 010 (.25) 


.030 (.76) 
PINION OIL BAFFLE PINION 
POSITION 
SHIMS IN. MM. 
қ 003 (08) 
=== = 0005  (.13) 
PINION OIL 010 (25) 
SLINGER 
FRONT AND REAR 
MODEL 44 
2.625 IN. (66.68) mm. 
MODEL 50 
2.810 INCH 
(71.37mm) 
CENTERLINE OF 
i MM | 
| RING GEAR 
E4117-1A 


Ring gears and pinions are supplied in matched sets 
with standard or metric markings. 


DRIVE 
BUTTON END (MAY NOT PINION 
BE A FINISHED SURFACE) 7 


STANDARD PINION €7117-1C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


On the face of each drive pinion is marked a plus figure 
(+), a minus figure (-) or a zero (О). These figures 
indicate the position for each gear set. The position is 
determined by the amount of shims between the inner 
pinion bearing cup and carrier bearing bore. Refer to 
the charts. 


Shim Adjustment for Pinion 
Replacement — Standard 


New Pinion Marking (English) 


40.003 4. 0.002 
«0.002 


E4091-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Shim Adjustment for Pinion 
Replacement—Metric — 


New Pinion Marking (Metric) 


E4092-2B 


For example, if a new pinion is marked ''positive' +3 САОВЕ ALIGNING КРИКИ 
(+8-metric) and an old pinion is marked О’, shims ADAPTER BEARING 
measuring (0.003 inch) 0.08mm must be removed : HANDLE 
between the drive pinion and inner bearing cup and | 


retainer. 


If the old ring and pinion shim pack is used, measure тае 

the slinger апа baffle and each shim separately апа DC" — BEARING 

add each shim measurement to total the original AS 
measurement. Replace the old shims with new shims 
that equal this measurement. 


TOOL ASSEMBLED 


If a new ring and pinion is being installed, note the plus 
(++), minus (-) or zero (О) marking on the button of the 
pinion. Refer to the charts. Add or subtract shims, 
according to the chart to compensate for differences 
between the old and new pinion. 


A new ring gear and drive pinion is always installed as 


a matched set and never separately. Be sure that the 
same matching number appears on both the drive 
pinion and ring gear. 


| Screw | aoras 
| Handle | БЕТТІ 


Gauge Tube T80T-4020-F41 


Install the correct shim pack of the drive pinion and 
place the pinion in the carrier. Check pinion depth. 


E4118-18 


NOTE: If any of the gauge surfaces become 
nicked, the high spots must be removed with a 
medium India oilstone to ensure no erroneous 


Depth Gauge Check 


1. Refer to the illustration for the correct tools for 
the particular axles. 


readings. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. 


3. 


4. 


5. 


6. 


Install inner and outer pinion cups with Forcing 
Screw T75T-1176-A and Pinion Bearing Cup 
Replacers, T80T-4000-D, (inner cup) and 
T80T-4000-E (outer cup) or equivalents. 


FORCING SCREW 
T75T-1176-A 


BEARING CUP 
REPLACER - INNER 

T80T-4000-D (MODEL 44) 

T80T-4000-F (MODEL 50) 


E4843-1A 


Place a new rear pinion bearing over the proper 
aligning adapter and insert into the pinion bearing 
retainer assembly. Place the front pinion bearing 
(new or used if in good condition) into the bearing 
cup in the carrier and assemble the handle onto 
the screw and hand tighten. Note the 3/8 inch 
square drive in the handle to be used for obtaining 
the proper pinion bearing preload. 


Center the proper gauge tube into the differential 
bearing bore. Install the bearing caps and tighten 
to proper specifications. To preload the bearing, 
tighten the handle to 2.3-4.5 N-m (20-40 in-Ibs). 


Using a feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler 
gauge or shims directly along the gauge block to 
insure a correct reading. The feeler gauge fit 
between the gauge tube and the gauge block 
should be a slight drag-type feeling. 


After the correct shims or feeler gauge feel is 
obtained, check the reading and this is the 
thickness of shim(s) required providing that upon 
inspection of the service pinion gear, the button is 
etched “О”. 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in step 5 
(Example: 4-2 (-0.002)). 


If the service pinion gear is marked with a minus 
(-) reading, this amount must be added to the 
thickness dimension obtained in step 5 (Example: 
-2 (+0.002)). 
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In addition you must use the exact same new rear 
pinion bearing that was used in the previous 
steps. 


Measure shims with a micrometer to verify the 
shim size. Place the oil slinger (if used) on the 
pinion and press on the bearing. Use 

T53T-462 1-B, Pinion Bearing Cone Replacer for 
Model 44 Axles and T75L-1165-B, Axle 
Bearing / Seal Plate (or equivalent tools) as 
shown. 


DRIVE 
PINION 


PINION BEARING CONE 
REPLACER 
T53T-4621-B 
(MODEL 44) 


BEARING 


AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


Е4842-18 


NOTE: If a baffle and/or slinger is used, replace 
with a new one upon assembly and measure as 
part of the shim stack. 


OIL 
BAFFLE 


OIL 
SLINGER 


E7115-1A 


After following these procedures, continue to 
build the remaining components with proper 
pinion and differential bearing preload torques 
and ring gear backlash. 
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Bearing Cup and Drive Pinion Installation . Install the Gauge Tube, D80T-4020-F47 (for 


:ET Model 44 axles) or T80T-4020-F4 1 or 
1. Clean the bore, and if installed, remove the cup. equivalents (for Model 50 axles). Install bearing 


Place the oil baffle first and the required amount caps and tighten to 108-122 N-m (80-90 ft-Ibs). 
of shims in the inner pinion bearing bore and drive 


the inner pinion bearing cup in place with special . With the drive pinion at the correct depth, remove 
Tool T80T-4000-D, Inner Pinion Bearing Cup the yoke with Holding Tool, T78P-485 1-A and 
Replacer (for Model 44 axles) or T80T-4000-F Yoke Remover, T65L-485 1-B. Remove the yoke, 
(for Model 50 axles) and Forcing Screw nut and washer. 

T75T-1176-A (or equivalents). Be careful not to Coat the oil seal with Hypoid Gear Lubricant, 


cock the cup. C6AZ-19580-E (ESW-M2C 105-A) or equivalent. 
Place the outer pinion cup into the carrier and Install the drive pinion oil seal with T80T-4000-C, 
drive in place with special Tool Т80Т-4000-Е or Oil Seal Replacer. After installation, make sure 
equivalent. For Model 44 and 50 axles Outer the garter spring didn't pop out. If the garter 
Pinion Cup Replacer, install Forcing Screw spring pops out, remove and replace the seal. 
Т75Т-1176-А or equivalent and draw the cups 


into the bore. PINION OIL 
SEAL REPLACER 


Lubricate the ends of outer pinion bearings rollers 780190906 
with Long Life Lubricant, C1AZ-19590-BA 

(ESA-M 1C75-B) or equivalent. Install the outer 

bearing cone in place in outer bearing cup. 


Install the inner bearing cone and slinger on the 
pinion. Drive the bearing on the pinion shaft until 
fully seated using T53T-462 1-B (Model 44 axles) 
and Axle Bearing / Seal Plate, T75L-1165-B or 
equivalents. 


N 


9. Install the yoke with Companion Flange Replacer, 


E4222-1A 
Drive Pinion Preload Check 


1. Measure original preload shims and replace with T83T-485 1-A (Fig. 53). Install washer and nut 
new shims of equal size. and tighten nut to 27 1-298 N-m (200-220 ft-Ibs). 


Install the pinion into the carrier. 


Install new preload shims over the pinion. Install 


the outer pinion bearing cone and oil slinger. Differential Case 


Assemble end yoke, washer, deflector, and Disassembly 
slinger on pinion shaft and align with special Tool 1 
T83T-4851-A and T78P-485 1-A, Companion | 
Flange Holder (or equivalents) to seat the yoke. 

Install a new pinion nut and tighten nut to 27 1-298 

N-m (200-220 ft. Ib). 


Place differential case in vise and drive out lock 
pin that retains the pinion mate shaft to case. 


COMPANION 
FLANGE 
REPLACER 


% 
» 


) 


NN 


E4223-1B 


Rotate pinion nut with an inch-pound torque E7153-1A 
wrench. Rotating torque should be 2.25-4.52 N-m 

(20-40 in-Ibs). To increase preload, remove 

shims. To decrease preload, add shims. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. 


Remove drive pinion mate shaft with a drift. 


— 


E7154-1A 


Rotate the pinion mate gears and side gears until 
the pinion mate gears turn to the windows of the 
case. Remove pinion mate gears and spherical 
washers. 


Lift side gears and thrust washers from case. 


LT —— 1] L < [  Ssasq nN 
Коды атына ЫН ЕНЕР атын 


LUE MES 


E7155-1A 


Assembly 


Ts 


Inspect case parts for signs of wear. If wear 
exists on all parts, replace the entire differential 
case assembly. If one gear shows signs of wear, 
replace both pinion mate and side gears as a set. 


Apply grease Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent 
to side gear thrust washers, hub and thrust face 
of side gears. Lubricate pinion mate gears and 
spherical washer with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75B) or equivalent. 


Hold side gears in place in case with one hand 
and install pinion mate gears and spherical 
washers with other nand. Rotate the side gears 
and pinion mate gears until the holes in the 
washers and pinion mate gears line up exactly 
with the holes in the case. 


Insert the pinion mate shaft in the case. Make 
sure the lock pin hole in the shaft lines up with the 
lock pin holes in the case. 


Axles, Front Drive—Dana Models 44 and 50 05-02K-30 


Insert lock pin. Peen some metal of the case over 
the pin to lock it in two places 180 degrees apart. 
Note the location of the slot in the lock pin. Peen 
90 degrees from slot. 


Differential Case 
Assembly to Carrier 
Pinion and Ring Gear Backlash 


1. Assemble ring gear to differential case. Use new 
bolts and tighten alternately and evenly to 61-81 
N-m (45-60 ft. Ib). 


Place the differential case into position in the 
carrier. (Master bearings should still be installed.) 


Force the differential case away from the drive 
pinion gear, until it is completely seated against 
the cross bore face of the carrier. Position a dial 
indicator so the indicator tip rests on a differential 
case bolt. Zero the dial indicator. 


DIAL 

INDICATOR 
D78P-4201-B OR 
TOOL-4201-C 


E7119-1C 


Force ring gear against pinion gear. Rock ring 
gear slightly to make sure gear teeth are in 
contact. Then, force ring gear away from drive 
pinion gear, making sure the dial indicator returns 
to zero. Repeat this procedure until the dial 
indicator reading is the same. This reading 
reveals the amount of shims necessary between 
the differential case and differential bearing on 
the ring gear side. 


Remove the differential case from the housing 
and remove the master bearings from the case. 


As determined in step 4, place the required 
amount of shims on the ring gear hub of the 
differential case. For example: If the reading in 
step 4 was 1.14mm (0.045 inch), place 1.14mm 
(0.045 inch) amount of shims on the hub of the 
ring gear side of the differential case. 
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7. Install the bearing cone on the hub of the ring gear 12. Install the differential bearing cups on the bearing 


side of the differential case. Drive the bearing 
onto the hub using Differential Side Bearing 
Replacer, T80T-4000-J or equivalent. 


DIFFERENTIAL 
8EARING REPLACER 
T80T-4000-J 


E4224-18 


To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained in 
step 4 from the Differential Total Case Endplay. 
Total Case Endplay was determined in steps 3 
and 4 of Differential Total Case Endplay. When 
this amount is determined, add 0.26mm (0.010 
inch) to the amount. This is the required amount of 
shims to be placed on the hub of the drive pinion 
side of the differential case. 


For example: Total Case Endplay was 2.30mm 
(0.091 inch). The reading in step 4 was 1.14mm 
(0.045 inch), and when subtracted from 2.30mm 
(0.09 1 inch) gives 1. 16mm (0.046 inch), 0.26mm 
(0.010 inch) is added to give 1.42mm (0.056 
inch) amount of shims to be placed on the hub of 
the drive pinion side of the differential case. 


Place the required amount of shims on the hub of 
the drive pinion side of the differential case. 


10. install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate, D8OL-630-5 or equivalent on the ring gear 
side bearing to protect the bearing. Drive the 
bearing onto the hub of the drive pinion side of the 
differential case using Differential Side Bearing 
Replacer, T8OT-4000-J (or equivalent). 


11. Install bearing cone on the pinion side of the 
differential case with special Tools Т80Т-4000-.) 
or equivalent, Differential Bearing Replacer. Place 
the Pinion Bearing Cone Replacer, T53T-462 1-C 
or equivalent, on the ring gear bearing to prevent 
damage. 


13. 


14. 


15. 


16. 


cones. 


With the spreader and dial indicator installed 
on the case, spread the carrier housing but 
do not exceed 0.25mm (0.015 inch). 


Install the differential case in the carrier. If 
necessary use a rawhide or plastic hammer to 
seat the differential case into the carrier housing 
cross bore. With partial and non-hunting / partial 
ring gear and pinion sets, align the marks on the 
ring gear and drive pinion. Be careful to not nick 
the teeth of the ring gear or pinion. Remove the 
spreader and dial indicator from the case. 


Install bearing caps and bolts. Make sure the 
letters or numbers stamped on the caps 
correspond in both position and direction with the 
letters or numbers stamped into the carrier. 
Tighten bolts to 108-122 N-m (80-90 ft. Ib). 


Install dial indicator TOOL-420 1-C 420 1-C or 
equivalent on the case. Check ring gear and 
pinion backlash at three equally spaced points on 
the ring gear. Backlash tolerance is О. 13-0.23mm 
(0.005-0.009 inch) and cannot vary more than 
0.08mm (0.003 inch) between the three points. If 
backlash is high, the ring gear must be moved 
closer to the pinion, by moving shims to the ring 
gear side from the opposite side. If backlash is 
low, the ring gear must be moved away from the 
pinion by moving shims from the ring gear side to 
the opposite side. 


E7156-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


DIAL INDICATOR 
TOOL-4201-C 


E7500-1B 


17. Obtain a gear tooth contact pattern check as 
outlined under ‘‘Gear Tooth Contact Pattern 
Сһеск” in this Section prior to complete 
reassembly. 


18. Apply a bead 3.175-6.35mm (1/8-1/4 inch) high 
and 3.175-6.35mm (1/ 4-1/2 inch) wide of 
Silicone Rubber sealant, D6AZ- 19562-A (clear) 
or -BA (black) (ESB-M4G92-A and 
ESE-M4G 195-A) or equivalent on the mating 
surfaces of the carrier mounting face support 
arm. Allow one hour curing time after the axle 
carrier is assembled to the axle arm before 
installing lubricant and operating vehicle. 


SEALER 


E4225-1A 
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19. Mount the differential assembly to the left hand 
axle arm, using 2 guide pins being careful not to 
smear gasket sealant. Install and tighten bolts to 
41-54 N-m (30-40 ft. Ib). Use new bolts with 
encapsulated adhesive or wire brush the old bolts 
and apply thread-locking compound, Threadlock 
and Sealer, EOAZ-19554-AA (ESE-M4G204-A) 
or equivalent. Install support arm tab bolts to side 
of еш and tighten to 115-136 N-m (85-100 
ft-Ibs). 


Gear Tooth Contact Pattern Check 


1. Whenrolling a tooth pattern, use a special 
marking compound (tube) to obtain gear tooth 
mesh contact pattern. 


To check the gear tooth contact, paint the gear 
teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and 
smear, too dry a mixture cannot be pressed out 
from between the teeth. 


Rotate the ring gear (use a box wrench on the 
ring gear attaching bolts as a lever) several 
complete revolutions in both directions or until a 
clear tooth contact pattern is obtained. 


Certain types of gear tooth contact patterns on 
the ring gear indicate incorrect adjustment. 
Incorrect adjustment can be corrected by 
readjusting the ring gear and/or the pinion. 


The illustration shows acceptable tooth patterns 
for all axles. In general, desirable tooth patterns 
should have the following characteristics: 


The drive pattern should be fairly well 
centered on the tooth. 


The coast pattern should be fairly well 
centered on the tooth. 


Some clearance between the pattern and the 
top of the tooth is desirable. 


There should be no hard lines where the 
pressure is high. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


ACCEPTABLE TOOTH PATTERN LIMITS 
ANY COMBINATION OF DRIVE AND COAST 
PATTERNS SHOWN PERMISSIBLE 


LOW TOE DRIVE 


DRIVE 4 COAST E8195-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Anindividual gear set need not conform exactly to 
the ideal pattern to be acceptable. Any 
combination of drive and coast patterns shown is 
acceptable. 


7. Since each gear set rolls a characteristic pattern, 
the patterns shown are considered acceptable 
and should be used as a guide. The drive pattern 
is rolled on the convex side of the tooth, and the 
coast pattern is rolled on the concave side. 


PROFILE 


LENGTHWISE 
BEARING 
ARC 
ROOT RING GEAR TOOTH 
DRIVE SIDE COAST SIDE 
HEEL TOE TOE HEEL 


= 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 
BE CENTERED ON THE TOOTH, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 
THE PATTERN AND THE TOP OF THE TOOTH. 


PATTERN INTERPRETATION 
(RING GEAR) 


THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE TOP OF THE TOOTH. 


E8196-1A 


The movement of tooth contact patterns with changes 
іп shimming can be summarized as follows: 


a. Thinner shim, with the back lash set to 
specification, moves the pinion farther from 
the ring gear. 
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b. Thicker shim, with the back lash set to 
specification, moves the pinion closer to the 
ring gear. 


NOTE: When making pinion position 
changes, shims should be changed in the 
range of .05mm (.002 inch) to . 10mm (.004 
inch) until correct pattern has been obtained. 


If the pinion positioning shims are correct: 


ө Decreasing backlash moves the ring gear 
closer to the pinion. Drive pattern (convex side 
of gear) moves slightly lower and toward the 
toe. Coast pattern (concave side of gear) 
moves lower and toward the toe. 


e Increasing backlash moves the ring gear away 
from the pinion. Drive pattern moves slightly 
higher and toward the heel. Coast pattern 
moves higher and towards the heel. 


NOTE: If the patterns are not correct, make the 
changes as indicated. The differential case and 
drive pinion will have to be removed from the 
carrier housing to change a shim. 


DRIVE SIDE | COAST SIDE 


HEEL TOE | TOE HEEL 


BACKLASH CORRECT. 
THINNER PINION POSITION SHIM 
SHIM REQUIRED. 


BACKLASH CORRECT. 
THICKER PINION POSITION 
SHIM REQUIRED. 


THICKER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION CLOSER TO THE RING GEAR. 
DRIVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK 
CONTACT) AND SLIGHTLY TOWARD THE TOE. 

COAST PATTERN MOVES DEEPER ON THE TOOTH AND TOWARD 
THE HEEL. 


THINNER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION FURTHER FROM THE RING 
GEAR. 

DRIVE PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
(FACE CONTACT) AND TOWARD THE HEEL. 


COAST PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
AND SLIGHTLY TOWARD THE TOE. E8197-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. 


Check ring gear backlash by installing a dial 
indicator on the carrier housing. Check ring gear 
and pinion backlash at three equally spaces 
points on the ring gear. Backlash tolerance is 
0.23mm (0.005-0.009 inch) and cannot vary 
more than 0.08mm (0.003 inch) between the 
three points. If backlash is high, the ring gear 
must be moved closer to the pinion, by moving 
shims to the ring gear side to the opposite side. If 
backlash is low, the ring gear must be moved 
away from the pinion by moving shims from the 
ring gear side to the opposite side. 


DRIVE SIDE | COAST SIDE 


HEEL TOE 


PINION POSITION SHIM CORRECT. 
DECREASE BACKLASH. 


PINION POSITION SHIM CORRECT. 
INCREASE BACKLASH. 


HIGH BACKLASH IS CORRECTED BY MOVING THE RING GEAR 
CLOSER TO THE PINION. LOW BACKLASH IS CORRECTED BY MOV- 
ING THE RING GEAR AWAY FROM THE PINION. THESE CORREC- 
TIONS ARE MADE BY SWITCHING SHIMS FROM ONE SIDE OF THE 
DIFFERENTIAL CASE TO THE OTHER. 


E8198-1A 


NOTE: When a change in backlash is required, 
backlash shims should be changed in the range of 
1-1/2 times the amount of backlash required to 
bring the gears into specification. For example, if 
the backlash needed to be changed by . 10mm 
(.004 inch), the shim pack should be changed by 

. 15mm (.006 inch) as a starting point. The actual 
amount of backlash change obtained will vary 
depending upon the ratio and gear size. 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS — DANA FRONT DRIVE AXLE 


Torque 
Description 


12214 
15 (Minima 
TET 


Support Arm Tabs to Carrier Bolts 
DANA AXLE ADJUSMENTS 


Description Specification 
Drive Pinion Preload 2.25-2.43 Nem (20-40 in-Ibs) | 


Ring Gear Backlash 0.13-0.23mm (0.005-0.009 inch) 


No more than 0.08mm (0.003 inch) 
variation in any three places- 
LUBRICANT CAPACITY (1) 
Approximate Capacity 
Imperial 
Ахіе Model Pints Liters 
Darasa | 3° | 32 — 


Dana 50 — FS 


| 


(ft-Ibs) 


100 (Minimum) 


$$ 
&|8 


85-100 


(DUse Hypoid Gear Lubricant, C6AZ-19580-E (ESW-M2C105-A) or 
equivalent. 


CE4125-1D 
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SPECIAL SERVICE TOOLS 


. Description Application 
Т50Т-100-А Slide Hammer Oil Seal Removal 


D79P-100-A Needle Bearing Removal 
D80L-100.A Universa 

D80L.-100-B Forcing Screw Needle Bearing Removal 
D80L-100-T Needle Bearing Removal 
T58L-101-8 Universa 

D80L-630-5 Differential Side Bearing Removal 
T77F-1102-A Oil Seal Removal 

T75L-1165-B Drive Pinion Bearing Installation 
Т757-1176-А Bearing Cup Installation 
D85T-1197-A | Spanner Locknut Wrench | Model 50 Inner Locknut Removal 
T86T-1197-A Model 44 Adjusting Nut Removal 
T83T-1244-A Needle Bearing Installation 
T80T-3010-A1 Upper Ball Joint Installation 
T80T-3010-A3 Ball Joint Installation 


T80T-3010-A4 | Pg —— à à | Ball Joint Removal 
D81T-3010-A Installing Cup Ball Joint Installation — F-150-F-250 


eo 
“0 
m 
о 
» 
r- 
oe 
m 
2 
< 
o 
m 
E 
o 
r- 
o 


DBIT-3010A Receiving Cup 
T80T-3010-A2 
T64P-3590-F 
1074000: | — BeaingCupRepace — — — | Inner Bearing Cup installation — Model $4 — — — 

TOT — | Әә E 

Seal Installation — Bronco — F-150-F-250 

[ Tro — | Sw — [аваат — - 

[~~ petT-402053 — | Final Check Gauge Block — | AxeAdusmens—Modito — — — 


CE5100-2F 
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SPECIAL SERVICE TOOLS (Continued) 


SPECIAL SERVICE TOOLS (Cont'd.) 


D81T-4222-C 
T53T-4621-B, С 
T71P-4621-B 
D81T-4628-C 


081Т-4628-0 Inner Bearing Cup Removal — Model 50 
Outer Bearing Cup Removal — 44 and 50 


трат 
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Wheel Hubs and Bearings — Front Wheels, 4-Wheel Drive 
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SECTION 05-02L Wheel Hubs and Bearings—Front 
Wheels, 4-Wheel Drive 
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VEHICLE APPLICATION 
Bronco, F-150 Through F-350 (4x4) Vehicles Only 


DESCRIPTION AND OPERATION 


The hub locks on Bronco and F- 150—F-350 (4x4) 
vehicles equipped with four-wheel drive, either 
automatically or manually actuate the front driving 
axle. When actuated, the hub lock body assembly 
locks the hub, wheel and tire assembly to the front 
driving axleshaft. When released, the front driving 
axleshaft is disengaged from the hub assembly and 
the wheel assembly rotates freely on the spindle. 


Two tapered opposed roller bearings allow the hub 
and rotor assembly, plus the wheel and tire assembly 
to rotate on the spindle. A hub seal is installed inboard 
of the inner bearing to prevent wheel bearing lubricant 
from contaminating the brake caliper and rotor 
surfaces. 


Automatic Locking Hubs Operation 
Electric Shift Transfer Case 


2-WHEEL DRIVE —Shift the transfer case in the 2H 
position by pushing the LOW RANGE and/or 4 x 4 
pushbuttons until both indicator lamps are off. 


To disengage the automatic hub locks, shift the 
transmission to move the vehicle in the opposite 
direction (forward or reverse) and drive a minimum of 
3 meters (10 feet) in a straight line. 


NOTE: During axle break-in or operation in extremely 
cold temperatures (- 10?F [-12°C | or below), and if the 
axle lubrication has had time to cool, the automatic 
hub locks may not disengage completely. it may be 
necessary to keep the hub locks engaged for 10 to 15 
minutes while driving before they will disengage. 


F-350 (4x4) equipped with dual wheel rear axles have 
the wheel and tire assembly attached to the drum with 
integral two-piece swiveling lug nuts. 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUG NUTS (CONE-SHAPED, ONE-PIECE) 
TO REPLACE THE INTEGRAL TWO-PIECE 
SWIVELING LUG NUTS. IF SO USED, PAST MODEL 
LUG NUTS CAN COME LOOSE IN VEHICLE 
OPERATION. DO NOT ATTEMPT TO USE PAST 
MODEL WHEELS, WHICH HAVE CONE-SHAPED 
LUG NUT SEATS, ON THIS VEHICLE. DO NOT 
ATTEMPT TO USE THE NEW DESIGN WHEELS 
AND LUG NUTS ON PAST MODEL WHEEL HUBS. 
ATTEMPTED USE OF INTERMIXED WHEELS CAN 
LEAD TO DAMAGE TO THE WHEEL MOUNTING 
SYSTEM AND COULD RESULT IN WHEELS 
COMING LOOSE IN OPERATION. 


SHIFTING BETWEEN 2H AND 4H— The transfer case 
can be shifted between 2H and 4H with the vehicle 
stopped or at normal road speed by pushing the 4 x 4 
button. The amber indicator lamp will illuminate when 
the transfer case is in 4-wheel drive. 


HI/ LOW RANGE SHIFTING—To shift to or from low 
range, stop the vehicle and shift automatic 
transmission to N (NEUTRAL) or disengage clutch on 
manual transmission before pushing the LOW RANGE 
button. The LOW RANGE indicator lamp will illuminate 
in low range. 


Attempting to shift to or from low range with the 
vehicle in motion will cause the LOW RANGE lamp to 
flash. The LOW RANGE lamp will continue to flash until 
the prior shift position is reselected or the previous 
procedure is followed. 
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The 4 x 4 and Low Range button will illuminate with the 
headlamps or parking lamps on. It may be dimmed or 
brightened by rotating the instrument panel thumb 
wheel. 


NOTE: Do not shift transfer case from 2H to 4H with 
the rear wheels spinning while accelerating vehicle 
from a standstill, or with vehicle in motion with 
temperature at - 15°C (5°F) or below, otherwise 
damage can оссиг to the drivetrain. 


NOTE: Initial shifts from 2H to 4H, with vehicle in 
motion, may cause a driveline clunk noise which is the 
result of the front axle automatic locking hubs 
engaging. This engagement noise is normal and will not 
occur with subsequent shifts between 2H and 4H. 


Manual Locking Hubs Operation 


TWO-WHEEL DRIVE FOUR-WHEEL DRIVE 


FREE POSITION LOCK POSITION r3561.1A 


Two-Wheel Drive 


Shift the transfer case to the two-wheel drive position 
(2H) and turn the hub lock selector knob counter 
clockwise to the FREE position. 


Four-Wheel Drive 


Lock both hubs by turning the selector knob clockwise 
to the LOCK position. If the hub teeth do not engage 
with the knob in this position, a slight movement of the 
wheel in either direction will complete the lock. 


If the vehicle is stopped, place the transmission in 
neutral and select transfer case shift position. 


If the vehicle is moving, the transfer case may be 
shifted between 2H and 4H only, providing that the hub 
locks are in the LOCK position. 


Shifting to or from the 4L position requires that the 
vehicle be fully stopped and the transmission in 
NEUTRAL. 


Wheel Hubs and Bearings —Front Wheels, 4-Wheel Drive 


CAUTION: Both hubs must be set in the same 
function to avoid excess front differential wear 
on Non-Traction-Lok front axles or steering pull 
on Traction-Lok front axles. 


CAUTION: Clashing of gears and resulting 


transfer case damage will occur if you attempt to 
shift to or from 4L while the vehicle is in motion or 
if you attempt to shift from 2H to 4H with the hub 
locks in the FREE position while the vehicle is in 
motion. If it is necessary to shift to or from 4L, 
bring the vehicle to a full stop before doing so. 


ADJUSTMENTS 


Front Wheel Bearing Adjustment 


Bronco and F-150 with Dana 44IFS and F-250 
with Dana 44IFS/HD Front Driving Axle with 
Manual Locking Hubs 


Raise the vehicle and install safety stands. 


Remove the hub lock assembly. Refer to Manual 
Locking Hub removal and installation procedures 
in this Section. 


Using a torque wrench and Spanner Locknut 
Wrench, T86T-1197-A or equivalent, apply 
inward pressure to unlock the adjusting nut 
locking splines, and turn the nut clockwise to 
tighten to 95 N-m (70 ft-Ibs) while rotating the 
wheel back and forth to seat the bearing. 


Apply inward pressure on the Spanner Locknut 
Wrench, Т86Т-1197-А or equivalent to disengage 
the adjusting nut locking splines and back off the 
adjusting nut approximately 90 degrees. 


Retighten the adjusting nut to 20-27 N-m (15-20 
ft-lbs). Remove the tool and torque wrench. 


Check that the final end play of the hub and rotor 


on the spindle is 0.00 mm (0.00 inch). 


Torque required to rotate the hub and rotor 
assembly is пої to exceed 2.3 N-m (20 in-Ibs). 


Install the hub lock assembly as described in this 
section. 


Remove the safety stands. Lower the vehicle. 


05-02L-2 


05-02L-3 Wheel Hubs and Bearings—Front Wheels, 4-Wheel Drive 05-02L-3 
a Na шы ГЕТ ah sy ч ысу ӨҢ Сєз IN EIS С б Cr Уе зынан, ЖЫ CMM «чит og ee ae 


ADJUSTMENTS (Continued) 


/S)TIGHTEN ADJUSTING NUT 
(Т) TIGHTEN ADJUSTING NUT TO 20 N-m (15 FT-LB) 
TO 68-81 N-m (50-60 FT-LB) 


(2) BACK OFF ADJUSTING 
NUT 180 DEGREES 


SPANNER 
LOCKNUT SPANNER 
WRENCH TT LOCKNUT ie 
T86T-1197-A ТЕ WRENCH 
T86T-1197-A 


ADJUSTING 
NUT 


ADJUSTING 
ROTOR OUTER NUT ROTOR OUTER 
WHEEL BEARING WHEEL BEARING 
F4653-2B 


Front Wheel Bearing Adjustment 12. Remove the safety stands. Lower the vehicle. 


Bronco and F-150 (Dana 44 IFS) with Automatic 
Locking Hubs, F-250 H.D. (Dana 50 IFS) and 
F-350 (Dana 60 Monobeam) with Manual Locking 
Hubs 


Raise the vehicle and install safety stands. 


Remove the hub lock assembly. Refer to the 
Automatic Locking Hub or Manual Locking Hub 
removal and installation portion of this section. 


Remove the outer locknut with Spanner Locknut 
Wrench, D85T-1197-A or equivalent. Remove the 
lockwasher. 


Using Spanner Locknut Wrench D85T-1197-A or 
equivalent while rotating the hub back and forth, 
tighten the inner locknut to 68 N-m (50 ft-Ibs) to 
seat the bearing. 


Back off the inner locknut and retighten to 41-54 
М-т (30-40 ft-lbs) while rotating the hub back and 


forth. 
Back off the locknut 90 degrees. 


Install the lockwasher so the key is positioned in 
the spindle groove. Tighten the inner locknut so 
the pin is aligned into the nearest lockwasher 
hole. 


Install the outer locknut and tighten to 217-278 a 


N-m (160-205 ft-lbs) using Spanner Locknut ae 
Wrench or equivalent. WRENCH 


9. Check the final end play of the spindle. it should PSS SEA 


be 0.00-0. 11mm (0.000-0.004 inch). 


10. Torque required to rotate the hub and rotor 
assembly is not to exceed 2.3 N-m (20 in-Ibs). 


11. Install the hub locks as described in this section. 
F4654-1A 
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REMOVAL AND INSTALLATION 


Manual Locking Hubs 
Bronco, and F-150, F-250, F350 (4x4) 


SOCKET HEAD CAP ASSEMBLY - 1K 106 
CAPSCREW- 1K 104 


| | LOCK RING 
| cma | TRIOS 
| | | Í RETAINER RING 
| 1K104 
Removal 


1. Separate the cap assembly from the body 
assembly by removing the six Allen-head 
capscrews and remove the cap from the body. 


BODY ASSEMBLY -1K105 


| 


eu E m= 
—— 


— 
—€—— 
.. u ~ 
ESSERE 
—— 
RR 


ШШ 


F2875-28 


CAP 


ASSEMBLY SNAP 


RING 


F4657-1B 


ALLEN HEAD 


SCREWS 3. Remove the lock ring seated in the groove of the 


wheel hub. 


F4655-1B 


2. Remove the snap ring that retains the axle shaft 
in the hub body assembly. 


LOCK RING 


F4658-1B 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove the body assembly from the hub. If the Automatic Locking Hubs 
body is difficult to remove, install two capscrews 
and pull the body assembly out of the hub. Bronco, F-150 (4x4) 


e 
Q 


Ç $ LOCKWASHER 
Ж v e 
ЖА 
KAN 
= Ж BODY ASSEMBLY 
SPLINED SPACER = 1K105 
38458 < 


SEAL BRIOGE 
RETAINER-1K106 


BODY 
ASSEMBLY 


“С” WASHER VANY 
3B457 ANG 


LOCK RING 
1K 106 


IF DIFFICULT TO REMOVE, P. 1K106 
INSTALL TWO CAPSCREWS SPRING RETAINER CA 
AND PULL BODY FROM HUB bu EY, 
F4659-1B АСЕ 1106 УЖЕ 
ВЕ 
ЖАҒЫ 
Installation SEALING (( 7 . 
š RING-1K106 —. 
. Insert the body assembly in the hub. 
CAP АЗЕКЕ oe 
. А . 1 
2. Install the lock ring in the groove to retain the CAPSCREW 
body in the hub. is 
F3304-1A 


3. Install the snap ring that retains the axle shaft to 
the body. 


4. Position the cap assembly on the body. Install the 
six Allen-head capscrews and tighten to 4-6 N-m 


Removal: 
1. Toremove hub, first separate cap assembly from 


ai | body assembly by removing the five (5) 
(35-53 in-Ibs). | capscrews, using Torx? bit TX25 or equivalent, 
NOTE: Do not pack the cap assembly with from the cap assembly. 
grease. Excessive grease can cause excessive 
dialing effort. 2. Remove cover. 


CAUTION: Do not drop spring, ball bearing, 
bearing race, or retainer. 


3. Remove rubber seal. 


4. Remove seal bridge retainer (small metal 
stamping) from retainer ring space. 


5. Remove retainer ring by closing the ends with 
needle nose pliers while pulling hub lock from 
wheel hub. 


If wheel hub and spindle are to be removed: 
6. Remove C-washer from stub shaft groove. 


7. Remove splined spacer from shaft. 


8. Remove wheel bearing lock nuts and lock 
washer. 


9. Ifthe hub assembly requires cleaning, refer to 
steps 10-13. 
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REMOVAL AND INSTALLATION (Continued) 


10. Wash the cap bearing, race and retainer 
assembly in cleaner solvent and thoroughly dry 
the components. Repack the bearing with a 
lithium base grease, Long Life Lubricant 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 
Hefer to the illustrations for proper positioning of 
the bearing on the race. 


BEARING 


F3581-1A 


BEARING 


RETAINER 


F3582-1A 


11. Remove the snap ring and flat washer from the 
inner end of the hub lock assembly. Pull the hub 
sleeve and attached parts out of the drag sleeve, 
then cock the drag sleeve to unlock the tangs of 
the brake band and remove the drag sleeve 
assembly. (NOTE: Never remove the brake band 
from the drag sleeve). Wash in cleaner solvent 
and air dry the drag sleeve and brake band. 
Lubricate the brake band and drag sleeve 
assembly with 1.5 grams (0.05 oz.) of Automatic 
Hublock Grease, E1TZ-19590-A 
(ESL-M 1C 193-A) (Darmex Spec. DX-123-LT.) or 
equivalent. Work the lubricant over the spring and 
the area of the drag sleeve under the spring. 
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DRAG SLEEVE 


WASHER „ 
HUB SLEEVE 


SNAP RING 
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BRAKE BAND 
SLEEVE 
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12. The body assembly (excludes cap assembly, and 
brake band and drag sleeve assembly) should be 
dipped in Motorcraft MERCON? Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX 
(ESP-M2C 166-H or ESP-M2C 138-C), or 
equivalent and permitted to drip dry for a few 
minutes before proceeding with re-assembly. 


13. Assemble one of the two tangs of the brake band 
on each side of the plastic outer cage which is 
located in the window of the steel inner cage. It 
will be necessary to cock these parts to engage 
the tangs in this position as the drag sleeve is 
positioned against the face of the cam follower. 
Install the washer and snap ring. 


TANG 
>< LOCATION 


TANGS 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Wheel bearing locknut and lockwasher 
installation is the same as with manual hub locks 
except for tightening the outside wheel bearing 
locknut to 203 N-m (150 ft-Ib). 


Install the splined spacer and the C-washer on the 
axle shaft. 


NOTE: Remove excessive grease from hub-lock 
and hub splines prior to installation. 


Start hub lock assembly into hub making sure the 
large tangs are lined up with the lock washer and 
the outside diameter and inside diameter splines 
are in line with the hub and axle shaft splines. 


Install retainer ring by closing the ends with 
needle nose pliers and at the same time, push nub 
lock assembly into the hub. 


Install seal bridge retainer (small metal stamping) 
with narrow end first. 


Install rubber seal over hub lock. 


Install cover (make sure ball bearing, spring, 
bearing race and retainer are in place). 


Tighten the 5 screws to 4.5-5.6 N-m (40-50 in-Ib) 
using Torx? Bit TX25 or equivalent in following 
sequence: tighten one, skip one, etc. 


DISASSEMBLY AND ASSEMBLY 


Front Wheel Grease Seal and Bearing 
Replacement and Repacking 


Bronco and F-150, F-250, F-350 (dx4) 


The recommended wheel bearing lubricant is the 
lithium-base grease, High Temperature 4x4 Front Axie 
and Wheel Bearing Grease E8TZ-19590-A or 
equivalent. 


Sodium-base grease is not compatible with 
lithium-base grease and should not be intermixed. 
Therefore, before lubricating front and/or rear wheel 
bearing, note which type was used as the original 
wheel bearing lubricant. Usage of incompatible 
bearing lubricant could result in premature lubricant 
breakdown. 


If bearing adjustment does not eliminate looseness or 
rough and noisy operation, clean, inspect and repack 
the hub and bearings with specified wheel grease. If 
bearing cups or the cone and roller assemblies are 
worn or damaged, they should be replaced. 
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Disassembly 
1. Raise the vehicle and install safety stands. 


2. If equipped with locking hubs, refer to Manual or 
Automatic Locking Hub Removal and Installation 
in this section and remove the locking hub. 


3. Remove the wheel lug nuts and the wheel and tire 
from the hub and rotor assembly as described in 
section 04-04, Wheel and Tires. 


4. For Bronco and F-150—F-250 LD (4x4) vehicles 
equipped with Dana Model 44 front drive axle and 
manual hub lock, remove the adjusting nut with 
Spanner Locknut Wrench, T86T-1197-A or 
equivalent. Apply inward pressure on the Locknut 
Wrench to disengage the adjusting nut locking 
splines and turn the nut counter-clockwise to 
loosen and remove the nut from the spindle. For 
F-150 (Dana 44IFS) with automatic hub 
locks—F-250HD (Dana 50 IFS) with manual hub 
locks and F-350 (Dana 60 Monobeam) with 
manual hub locks, remove the outer locknut, 
lockwasher and inner locknut with Spanner 
Locknut Wrench 085Т-1197-А or equivalent. 


SPANNER O 
LOCKNUT WRENCH 5 
T86T-1197-A ! 


F2370-E 


5. Remove the brake caliper (refer to Section 
12-24, Brakes, Disc—Light and Heavy 
Duty— Sliding Caliper) and wire it to the frame to 
prevent damage to the brake hose. Do not let the 
caliper hang only by the brake hose to prevent 
damage to the hose or the caliper. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Remove the hub and disc assembly. The outer 
wheel bearing cone and roller assembly will slide 
out as the hub is removed. 

Е2371-1А 

7. Remove the spindle retaining nuts, then carefully 
remove the spindle from the knuckle studs and 
axle shaft. 

8. Clean all old grease from the needle bearings and 
the spindle bore seal. 

9. Clean any old grease or dirt from these parts and 
replace if signs of excessive wear are noted. 

Assembly 


1. 


Using High Temperature 4x4 Front Axle and 
Wheel Bearing Grease E8TZ- 19590-A or 
equivalent, thoroughly lubricate the needle 
bearing and pack the spindle face that mates with 
the spindle bore seal. 
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9. 


10. 


11. 


12. 


Assemble the spindle over the axle shaft onto the 
knuckle studs. On F-350, tighten the retaining 
nuts to 68-8 1 N-m (50-60 ft-lb). On 
F-150—F-250 and Bronco, tighten the retaining 
nuts to 27-41 N-m (20-30 ft-Ib). 


Remove the inner bearing cone and grease seal 
and bearing cups from the hub using Bearing Cup 
Puller, T77F-1102-A or equivalent and Impact 
Slide Hammer, T50T-100-A or equivalent. 


Inspect the bearing cups for pits or cracks. If 
necessary, remove them with a drift. If new cups 
are installed, install new cone and roller 
assemblies. 


Lubricate the bearings with High Temperature 
4x4 Front Axle and Wheel Bearing Grease 
E8TZ-19590-A or equivalent. Clean all old grease 
from the hub. Pack the cones and rollers. If a 
bearing packer is not available, work as much 
lubricant as possible between the rollers and the 
cages. 


Position the inner bearing cone and roller in the 
inner cup and install the grease seal. 


Carefully position the hub and disc assembly on 
the spindle. 


Install the outer bearing cone and roller, and the 
adjusting nut or locknuts and lockwashers. 


NOTE: On Dana Model 44 Front drive axles, the 
metal stamping on the adjusting nut must face 
inboard (towards the spindle). Make sure the 
inner diameter key on the nut enters the spindle 
keyway. 


Adjust the wheel bearings as described in this 
section under Adjustments. 


Install tire and wheel as described in Section 
04-04, Wheels and Tires. 


Install the locking hubs as described in this 
section under Removal and Installation. 


Remove the safety stands and lower the vehicle. 
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SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


повз Side Натта аа f wesa 


| 
T77F-1102-A Bearing Cup Puller Universal — Use with Slide Hammer 
TOOL 1175-AC Universal — Use with Slide Hammer 


D85T-1197-A + Spanner Locknut Wrench Dana Model 50 IFS and Model 60 Monobeam 
| Front Drive Axles 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty Chassis 
Cab, Stripped Chassis, Motorhome Stripped Chassis and 
Bronco Vehicles 
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DESCRIPTION AND OPERATION 


Hydraulic brakes are standard equipment on ali 
vehicles. 


Hydraulic rear drum brakes on а! Bronco, 


F-150—F-350 and E-150—E-350 trucks use 
automatic rear brake shoe adjusters. Hydraulic disc 
brakes are used on all front brake systems, and for 
F-Super Duty series vehicle rear brakes. 


Dual Master Cylinder Brake System 


The dual master cylinder contains a double hydraulic 
cylinder with a plastic see-through reservoir, (FLI-Fluid 
Level Indicator), primary and secondary hydraulic 
pistons. 


The dual master cylinder performs in the following 
manner: 


REAR WHEEL BRAKES—the rear wheel brakes аге 
connected to the secondary outlet port and are 
actuated by the secondary piston assembly. 


FRONT WHEEL BRAKES —the front wheel brakes 
are connected to the primary outlet port (farthest from 
dash panel) and are actuated by the primary piston 
assembly. 


Both primary and secondary pistons function together. 


Hydraulic Brake System with Dash-Mounted 
Booster — Typical 


ENGINE VACUUM 
DM n 
— VALVE 
(ESS h Ф 
у BOOSTER \ . 
© АБА |] Hh 
DUAL | N BRAKE 
MASTER Ж 4^ PEDAL 
FRONT | CYLINDER | ZW LOW FLUID | 
DISC Ë ^ е || 
кес REAR DRUM 
BRAKES INDICATOR M eui 
IGNITION 


SWITCH | 
H5612-1A 


The hydraulic brake system on all vehicles except 
F-Super Duty is assisted by a vacuum booster 
installed as standard equipment. Information about the 
vacuum booster is given in Section 06-07A, Power 
Brake, Vacuum—Single and Tandem Diaphragm, 
F-Super Duty vehicles use a Hydroboost hydraulic 
brake booster. Refer to Section 06-07C for 
information. 
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Master Cylinder Assembly with Integral 
Proportioning Valve 


PLASTIC 
SEE-THRU 
RESERVOIR 
AND FLUID 
LEVEL 
INDICATOR 
(FLI) 


MASTER CYLINDER WITH 
INTEGRAL PROPORTIONING VALVE 
FRONT VIEW 


INTEGRAL PROPORTIONING VALVE 
WITH BY-PASS FEATURE 
VIEW IN CIRCLE A H5609-1B 
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Master Cylinder Assembly 


FLUID LEVEL INDICATOR 
(FLI) SWITCH 


PRIMARY SECONDARY 
PISTON PISTON 
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A proportioning valve, where used, is integral to the Height Sensing Brake Proportioning Valve 
master cylinder. It proportions pressure to the rear F-Super Duty Chassis Cab 
System. 


The height sensing brake proportioning valve is used 
on some F-Super duty vehicles. The height sensing 
valve reduces rear brake hydraulic pressure when the 
vehicle is lightly loaded and provides full braking 
pressure to the rear brakes when the vehicle is 
carrying a heavy load. 


The valve is located on the crossmember by the rear 
axle and is activated through a linkage system that is 
connected to the rear axle housing cover. The valve 
reduces pressure to the rear brakes when the valve 
senses a suspension height corresponding to a light 
load. 


For more information on the Height Sensing Brake 
Proportioning Valve, refer to Section 06-06, Brake 
Actuation—Hydraulic. 
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DESCRIPTION AND OPERATION (Continued) 


Height Sensing Brake Proportioning Valve 
Installation F-Super Duty 
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DESCRIPTION AND OPERATION (Continued) 


Disc Brakes 


All F-150 through F-350 Series, E-150 through E-350 
Series, and Bronco are equipped with front disc 
brakes. F-Super Duty series vehicles are equipped 
with Four-wheel disc brakes. (Refer to Section 06-03 
Disc Brakes.) 


Drum Brakes 


The rear brakes are drum type with internal shoes that 
expand against the drum when the brakes are applied. 
The rear drum brakes are of the single anchor type, 
mounted to the same anchor, and actuated by one 
wheel cylinder. The wheel cylinder has two pistons. 
One piston exerts force against the upper end of the 
primary shoe; the other piston exerts force against the 
upper end of the secondary shoe. 


Self Adjusting Brake Assemblies —F-250 —F-350 
(4x2) (4x4) and E-250 — E-350 
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Self Adjusting Brake Assemblies — Some E-350 
and F-350 DRW Vehicles ` 


PARKING BRAKE ASSEMBLY — 
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Rear Antilock Brakes 


The Rear Antilock Brake System (RABS) is used on 
E-150—F-350, F-150—F-350 and Bronco vehicles. 
The system consists of a computer module, RABS 
Valve speed sensor and an excitor ring. For more 
information, refer to Section 06-09, Brakes—Rear 


Antilock. 
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DIAGNOSIS AND TESTING 


Occasional brake squeal can be caused by 
environmental conditions such as cold ambient 
temperatures, heat, rain, snow, salt, mud, hot ambient 
temperatures or high humidity. This occasional squeal 
is not a functional problem and does not indicate any 
loss in brake effectiveness. 


Brake System Preliminary Checks 


Always make the following preliminary checks before 
testing the brake system: 


1. 


Check the fluid level in the brake master cylinder 
reservoir(s). If the fluid level is not within 3. 17mm 
(1/8 inch) of the top of the reservoir, add Ford 
Heavy Duty Brake Fluid, CGAZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent. Do not mix low 
temperature brake fluids with the specified 
brake fluid. 


With the engine off, push the brake pedal down 
as far as it will go. If the pedal travels more than 
halfway to the floor, adjust the rear brakes. The 
vehicle is equipped with automatic rear brake 
adjusters. Adjust brakes by driving the vehicle 
forward and backward and applying brakes 
several times sharply in each direction. 


If the brakes will apply and the vehicle can be 
safely stopped, road test the vehicle and apply 
the brakes at a speed of about 32 km/h (20 mph) 
to see if the vehicle stops evenly. If it does not, 
manually adjust the brakes. Refer to Section 
06-02, Drum Brakes— Single Cylinder, Dual 
Piston for procedure. 


Dual Brake Warning Light System Tests 


1. 


With parking brake released, turn the ignition 
Switch to the ACC or ON position. If the light on 
the brake warning lamp remains on, there may be 
a shorted or broken switch, grounded switch 
wires, or low brake fluid. If the warning lamp still 
remains on, check for a grounded switch 
connector or wire and repair or replace the wire 
assembly. If the wire is in good condition, replace 
the brake warning lamp switch. 


Turn the ignition switch to the START position. If 
the brake warning lamp does not light, check the 
light and wiring and replace or repair wiring, if 
necessary. 


The brake warning lamp should light only when 
the ignition key is in the START position or when 
the ignition key is on and the parking brake is 
oues. or for diesel engines, when the vacuum is 
OW. 
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Hydraulic Leak Test 


1. 


With the brakes applied, visually inspect all 
hydraulic lines, connections, and hoses for 
evidence of leaks. Replace leaking parts as 
necessary. 


If the leak has not been found, on rear drum 
brakes, remove the brake drums and inspect all 
wheel cylinders for evidence of leaks. Replace or 
re-build wheel cylinders as necessary. On disc 
brakes, inspect for leakage at the caliper. 
Replace or rebuild the calipers as necessary. 


If the leak has not been found, disconnect the 
hydraulic tubes from the master cylinder and plug 
the output ports using the appropriate size flared 
tube type plugs. Push the brake pedal down as 
hard as possible. If the pedal slowly moves 
downward, the master cylinder is leaking 
internally and should be re-built or replaced. 


Power Brake Function Test 


1. 


With the engine stopped, eliminate all vacuum 
from the system by pumping the brake pedal 
several times. Then push the pedal down as far 
as it will go, and note the effort required to hold it 
in this position. If the pedal gradually moves 
downward under constant pressure, the hydraulic 
system is leaking and should be subjected to a 
hydraulic leak test. 


With the brake pedal pushed all the way down, 
start the engine. If the vacuum system is 
operating properly, the pedal will move 
downward. If pedal position does not change, the 
vacuum system is not operating properly and 
should be subjected to a vacuum system test. 


Vacuum System Test 

Shut the engine off. If the vacuum does not drop 
more than 25.4mm (1 inch) Hg. in one minute, 
omit Steps 3 through 8. 


1. 


Disconnect the engine vacuum line from the 
booster (vehicle with dash mounted booster) and 
connect a vacuum and pressure tester, Rotunda 
model 059-00008 or equivalent to the vacuum 
line with a T-fitting. With the engine thoroughly 
warmed up, the gauge should read 457-533mm 
Hg. (18-21 inches Hg.) at idle with the 
transmission in NEUTRAL. If the idle vacuum is 
not at least 457-533mm Hg. (18-21 inches Hg.), 
the engine requires a tune-up. 


With the vacuum source providing proper 
vacuum, connect the vacuum line back up. 
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3. Inspect the plastic check valve, rubber grommet, 
and all vacuum plumbing for cracks, holes, bad 
connections, or missing clamps that might cause 
leaks. Perform Step 1 of the Power Brake 
Function Test to determine if the problem has 
been corrected. 


4. Disconnect the vacuum line and connect a 
vacuum gauge with a T-fitting to the lower part of 
the dash mounted plastic check valve (for diesel 
engine only). Start the engine and let it idle until 
the gauge reads 437-533mm Hg. (17.5-2 1 
inches Hg.). Shut the engine off. If the vacuum 
drops more than one inch in one minute, replace 
the check valve. 


5. If the problem persists, reconnect the test gauge 
to the same point, leaving the rest of the vacuum 
system connected this time. Check the vacuum 
leak down rate as in Step 4. If the system does 
not pass the test, disconnect the booster and 
check the vacuum leak down rate holding a 
thumb over the open end of the line. Only one item 
should be disconnected at a time. When the 
system passes the leak down test, the item that 
is disconnected should be repaired or replaced. 


6. If the vehicle is equipped with a dash mounted 
booster, the plastic check valve should be 
replaced (for diesel engines only). 


7. With the test gauge connected as in Step 4 or 5, 
with 437-533mm Hg. (17.5-21 inches Hg.) of 
vacuum and the engine shut off, depress the 
brake pedal one time and release it after holding it 
down for a few seconds. If the vacuum drops to 
zero, a booster diaphragm (control or power) is 
ruptured and the booster should be re-built or 
replaced. 


Master Cylinder 


Normal Conditions: The following conditions are 
considered normal and are not indications that the 
master cylinder is in need of service: 


Condition 1: During normal operation of the master 
cylinder, the fluid level in the reservoir will rise during 
brake application and fall during release. The net fluid 
level, i.e., after brake application and release, will 
remain unchanged. 


Condition 2: A trace of brake fluid will exist on the 
booster shell below the master cylinder mounting 
flange. This results from the normal lubricating action 
of the master cylinder bore and seal. 


Condition 3: Fluid level will decrease with pad wear. 


Abnormal Conditions: Changes in brake pedal feel or 
travel are indicators that something could be wrong in 
the brake system. The following conditions use brake 
pedal feel and the warning lamp along with reservoir 
fluid level, as indicators in diagnosing brake system 
complaints. 


Condition 1: Pedal goes cown fast. This could be 
caused by an external leak, internal leak or air in the 
system. 
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Condition 2: Pedal eases down slowly. This could be 
caused by an external leak or internal leak. 


Condition 3: Pedal is low and/ or feels spongy. This 
condition may be caused by: no fluid in the reservoir, 
reservoir cap vent holes clogged, rear brakes out of 
adjustment, or air in the hydraulic system. 


Condition 4: Pedal effort is excessive. This may be 
caused by a bind or obstruction in pedal /linkage, or 
insufficient booster assist. 


Condition 5: Brake warning lamp is on. This may be 
caused by low fluid level, ignition wire routing too close 
to fluid level indicator assembly / or float assembly 
damage. Low vacuum on diesel engine or parking 
brake applied can also cause the above condition. 


NOTE: Prior to performing any diagnosis, make 
certain the brake system warning lamp is functional. 


The diagnostic techniques and service procedures are 


referenced in the Brake Master Cylinder Diagnosis 
charts. Please refer to these charts for proper use of 
diagnostic techniques in diagnosing brake hydraulic 
system problems. | 


Checking Brake System for External Fluid 
Leaks 


It is possible that all evidence of fluid leakage may 
have washed off if the vehicle has been operated in 
rain or snow, as brake fluid is water soluble. Refill 
system, bleed, and apply the brakes several times. 
Examine the system to verify that the reservoir fluid 
level is actually dropping. Locate and correct the 
external leak. If fluid level drops and no external leak 
can be found, check for a master cylinder bore end 
seal leak. 


A Master Cylinder Bypass 
Condition — Checking 


1. Check fluid in master cylinder. Fill reservoir if low 
or empty. 


Observe fluid level in reservoir. If after several 
brake applications the fluid level remains the 
same, measure wheel turning torque required to 
rotate wheels with brakes applied as follows: 


e Place transmission in NEUTRAL and raise front 
wheels off the ground. 


€ Apply brakes with a minimum of 445 N (100 
Ibs.) and hold for approximately 15 seconds. 
With brakes still applied, exert torque on front 
wheels to 102 N-m (75 ft-Ib). If either wheel 
rotates, check front chamber of master 
cylinder and replace damgaed parts. If the 
wheels do not rotate, the front chamber of the 
master cylinder is operating properly. Repeat 
the test on the rear wheels as follows: 


Place transmission in NEUTRAL and raise rear 
wheels off the ground. 
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DIAGNOSIS AND TESTING (Continued) 


ө Apply brakes with a minimum of 445 N (100 
Ibs.) and hold for approximately 15 seconds. 
With brakes still applied, exert torque on rear 
wheels to 102 N-m (75 ft-Ib). If either wheel 
rotates, check the rear chamber of the master 
cylinder and replace damaged parts. If the 
wheels do not rotate, the rear chamber of the 
master cylinder is operating properly. 


Checking for Reservoir Sealing Points 


An empty reservoir condition may be caused by two 
types of non-pressure external leaks. 


Type 1: An external leak may occur at the master 
cylinder reservoir cap because of improper positioning 
of the gasket and cap. Reposition cap and gasket. 


Type 2: An external leak may occur at the reservoir 
mounting grommets. Service such a leak by installing 
new grommets and reservoir assembly. 


Checking for Brake Pedal Reserve 


Where a low pedal or the feel of a bottomed out 
condition exists, check for brake pedal reserve. 


1. Operate engine at idle with the transmission in 
either PARK or NEUTRAL position. 


General Hydraulic Brake Service 


Depress brake pedal lightly three to four times. 


Allow 15 seconds for vacuum to replenish 
booster. 


Apply brake pedal until it stops moving downward 
or an increased resistance to the pedal travel 
OCCUIS. 


NOTE: This increased resistance may feel like 
something has bottomed out. 


Hold pedal in applied position and raise the engine 
speed to approximately 2,000 rpm. 


Release accelerator pedal and observe that 
brake pedal moves downward as engine returns 
to idle speed. 


NOTE: The additional movement of the brake 
pedal is the result of the increased engine 
manifold vacuum which exerts more force on the 
brake booster during engine rundown. This 
means that additional stroke is available in the 
master cylinder, and the brake system is not 
bottoming out as a customer may believe. 


Diagnosis Guides 


The diagnosis guides in this Section can be used as an 
aid in diagnosing hydraulic brake systems. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE CAUSE RESOLUTION 


e Brake warning light on. 1. Low fluid level. . Add fluid, bleed system and check 
for leaks. 


. Low vacuum level (diesel only). . Refer to Section 06-07B, Brake 
Booster Vacuum Pump — Diesel 
Engine for diagnosis and testing 
procedures. 


3. Shorted light circuit. . Correct short in warning circuit. 


. Worn or damaged brake warning 4. Replace switch. 
switch. 


. Leak in brake system. . Repair leak. 


6. Parking brake engaged. 6. Release parking brake. 


e Brakes not working, excessive 
pedal travel, brake pedal feels 
spongy when fully applied. 


. Rear brakes out of adjustment. . Adjust rear brakes. 


2. Front wheel bearing out of 
adjustment. 


2. Adjust front wheel bearings. 


3. Master cylinder or booster dash 
unit mounting loose. 


3. Tighten nuts and bolts to 
specification. 


4. Disc brake caliper attachment 
loose. 


. Replace or tighten as required. 


. Worn or damaged self-adjusters. 5. Remove drum and check lining for 
proper adjustment. Replace self- 


adjusters. 


. Worn or damaged brake linings. 6. Replace brake shoes and linings 


in sets. 


. Drum out of round or rotors with 
excessive runout. 


7. Refinish, or replace if wear 
exceeds limits. 


. Brake tubing improperly positioned. | 8. Check brake tubing for misposition 
near heat source. Hot fluid can 
boil and result in spongy pedal 


response. 


. Perform master cylinder diagnosis 
test. Refer to master cylinder 
diagnosis chart. Repair as 
required. 


€ Excessive pedal travel or pedal 
goes to floor consistently. 


. Hydraulic system. 


2. Drum brakes out of adjustment, 
worn, bad wear pattern, or cracked 
drums. 


. Repair or replace as required. 


3. Loose or improper attachment of 
pedal, pedal support booster and 
master cylinder. 


. Repair or replace as required. 


. Misaligned anchor plate. 4. Refer to misaligned disc brake 
anchor plate diagnosis. Repair as 


required. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE CAUSE RESOLUTION 


ө Excessive pedal effort to fully . Overloaded vehicle. 1. Lighten load and advise owner of 
apply brakes. correct load limits of vehicle. 


2. Replace damaged or leaking 
vacuum hoses. 


. Insufficient vacuum to brake 
booster. 


. Restricted air filter on power . Clean or replace filter. 


brake booster. 


. Replace worn bushings or clean 
and lubricate linkage. 


. Booster and brake pedal linkage 
binding caused by worn bushings 
or corrosion. 


. Мот or damaged brake booster. . Replace booster. 


. Brake lining worn, glazed, . Replace brake lining in axle sets. 


contaminated or improper type. 


. Reposition brake shoes properly 
and eliminate any binding. 


7. Brake shoe and lining improperly 
installed. 


. Seized pistons in wheel cylinders . Repair or replace as required. 


or seized calipers. 


9. Repair or replace as required. 


10. Check vehicle ride height and 
control linkage. 


. Restricted brake lines or hoses. 


. Inoperative height sensing valve. 
(F-Super Duty only.) 


e Intermittent loss of pedal. Hydraulic system. Perform master cylinder 


diagnosis. Repair as required. 


Front wheel bearings out of 
adjustment. (On F-Super Duty 
vehicles, front or rear wheel 
bearings out of adjustment.) 


2. Adjust front wheel bearings. 


Drum brakes out of adjustment, 
worn, bad wear pattern or 
cracked drums. 


Repair or replace as required. 


Loose or improper attachment of 
pedal, pedal support, booster and 
master cylinder. 


Repair or replace as required. 


Misaligned anchor plate. Refer to misaligned disc brake 
anchor plate diagnosis. Repair 


as required. 


e Brakes pull to one side. Unequal air pressure in tires. Inflate tires to correct pressure. 


2. Grease or fluid on linings. 
Contaminated linings. 


2. Clean, sand and/or replace 
linings. 


3. Improper size or type of lining on 
one wheel. 


3. Replace with correct brake 
linings in sets. 


4. Improper size wheel cylinder on 
one wheel. 


Replace with correct wheel 
cylinder. 


5. Stuck or seized pistons in wheel 


Raise vehicle on hoist. Check for 
cylinders or seized calipers. | 


movement of piston during 
application/release of brakes. 
Repair or replace as required. 


Restricted brake lines or hoses. 


Repair or replace as required. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION | POSSIBLE CAUSE RESOLUTION 


e Brakes pull to one side. (Cont'd.) . Insufficient release of caliper due 7. Lubricate the caliper rails and 
to lack of lubrication. inner knuckle shoe groove. 


. Insufficient clearance of inner . Min. clearance with anti-rattle 
brake shoe. clip removed .25mm (0.01 in.) 
side to side, .71mm (0.028 in.) 
end to end. Repair or replace as 
required. 


. Front side to side torque . Swap front rotors and linings 
variations. from side to side. If pull direction 
changes replace pads and take 
light cut off rotors. 


. Disfunctioning rear brake. . Check for contaminates broken 
components, frozen parking 
brake, and improperly installed 
parts. Repair or replace as 
required. 


Incorrectly adjusted cage . Set cage diameters to 
diameters. specifications. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE CAUSE RESOLUTION 


e Brakes pull to one side. 12. Other brake components. 12. Inspect, adjust, repair or replace 
(Continued) as required. 
— Improper adjustment of drum 
brakes. 


— Improper positioning of disc 
brake shoe and lining in the 
caliper. 


— Improperly adjusted, damaged 
or worn wheel bearings. 


— Distorted drum brake shoes. 
— Worn brake linings. 


— Missing, broken or stretched 
retracting or retaining springs 
and clips. 


. Should brake system check OK 
and complaint still exists, see 
suspension, steering and tire 
section of this manual for front 
end, toe-alignment, etc. 


. Inflate tires to correct pressure. 
Replace tires with worn tread. 


. Tires worn, flat spotted or 
incorrect pressure. 


e Brakes grab or lock up when 
applied. 


2. Inspect, repair, or replace linings 
in sets. 


2. Grease or fluid on linings — 
damaged linings. 


3. Replace with correct brake linings 
in sets. 


. Improper size or type of linings. 


. Check brake booster for over- 
reaction by comparing with a 
known quality vehicle. Replace 
brake booster if required. 


. Over-reaction of brake booster. 


5. Replace rear Antilock Brake 
(RAB) Valve on E-150—E-350, 
F-150—F-350 and Bronco or 
Height Sensing Valve F-Super 
Duty if lockup occurs at light 
load. 


5. Rear brakes continually lock up at 
low pedal effort. 


. Other brake system components. . Inspect, repair, or replace as 


required. 


— Worn, damaged or dry wheel 
bearings. 


7. Parking brake cable binding or out 
of adjustment. 


7. Adjust cables. Repair, lubricate, 
or replace if required. 


8. Parking brake cable control 
assembly binding. 


8. Repair, lubricate or replace if 
required. 


e Brakes drag, slow or incomplete 
release. 


. Parking brake control or cables 
binding. 


. Repair, lubricate or replace parts 
as required. 


. Brake pedal binding. 2. Repair, lubricate, or replace parts 


as required. 


. Front wheel bearing out of 
adjustment. 


3. Check bearings for adjustment, 
wear, damage. Adjust bearings. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION | 


e Brakes drag, slow or incomplete 
release. (Continued) 


e Noise at wheels when brakes are 
applied — snap or clicks. 


. Worn or damaged master 


cylinder. 


. Brakes out of adjustment. 
. Restriction in hydraulic system. 


. Seized wheel cylinders or caliper 


pistons. 


. Stoplight switch out of 


adjustment. 


. Lack of lubricant on disc brake 


caliper slides. 


. Speed control dump valve 


inoperative. 


Hydraulic power (Hydroboost F- 
Super Duty Commercial Stripped 
Chassis and Motorhome Stripped 
Chassis) system restricted or 
routed incorrectly. 


. Brake pedal to bell crank rod 


adjusted incorrectly (F-Super 
Duty Commercial Stripped 
Chassis). 


. Cracked welds at rear brake shoe 


web. 


. Brake shoes binding at backing 


plate ledges. 


. Machining marks on brake drums. 


. Backing plate ledges worn. 


. On disc brakes — loose or 


missing anti-rattle clips. 


. Improper finish on brake rotor. 


. Other brake system components. 


— Loose outer shoe crimping. 
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POSSIBLE CAUSE RESOLUTION 


. Check master cylinder for open 


compensator ports. Repair or 
replace. 


. Adjust brakes. 
. Repair or replace as required. 


. Repair or replace as required. 
. Adjust switch. 


. Lubricate disc brake caliper 


slides. 


. Repair or replace as required. 


Repair, replace or reroute as 
required. (Refer to Section 
06-07C). 


. Adjust rod length. (Refer to 
Section 06-06). 


. Replace brake shoe and lining 


assemblies in axle sets. 


. Clean and lubricate ledges. 


. Refinish, or replace brake drums. 


. Replace backing plate and 


lubricate ledges. 


. Replace. 


. Refinish rotor. 


. Inspect, repair or replace. 
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DIAGNOSIS AND TESTING (Continued) 


соон | POSSIBLE CAUSE RESOLUTON 


Noise at wheels — brakes applied — | 1. Brake lining and/or rotor surface 1. Remove caliper assembly from 
squeak or squeal. A loud, sharp, contamination. spindle and remove inner and 
high-pitched moderately prolonged outer linings. Hand sand the 
sound that occurs while braking. linings and both braking surfaces 
Occasional or intermittent brake of rotor. Use Garnett Paper 100A 
squeal/squeak may result from (medium grit) or equivalent or 
environmental conditions such as aluminum oxide 150J (medium) or 
cold, heat, wetness, snow, salt, mud, equivalent. Tuming or replacing 
etc. This condition is not a functional rotors is not an effective repair for 
one and will not affect brake squeal. 

effectiveness. 


2. Disc Brakes — Missing or 
damaged brake pad insulators. 


2. Replace insulators or replace shoe 
and lining assembly if pads are 
wom. 


3. Inspect for correct usage. Replace 
as required. | 


4. Inspect, repair or replace as 
required. 


. Improper lining parts. 


4. Drum Brakes — Loose lining rivets, 
weak, damaged or incorrect shoe 
retracting springs, loose or 
damaged shoe retainer pins, 
springs and clips, and grooved 

backing plate ledges. 


. Wheel covers improperly attached. 


Noise at wheels — brakes not 
applied — squeak or squeal. 


. With a rubber mallet, seat the 
wheel covers. Repair flanges or 
repair cover. 


2. Tighten to specified torque. 
Replace wheel if stud holes are 
elongated. 


3. Replace wom or damaged wheel 
bearings. Lubricate and adjust. 


. Repair or replace as required. 


. Loose wheel lug nuts. 


3. Wom, dry or improperly adjusted 
wheel bearings. 


4. Bent or warped backing plate 
causing interference with drum or 


rotor. 
5. Contaminated linings — adjustment | 5. Remove contamination from 
too tight (Rear brakes). linings. Adjust brakes properly. 


6. Improper machining of drum, 
causing interference with backing 
plate or shoe. 

7. Other brake system components: 
— Loose or extra parts in brakes. 


— Drum Brakes — Weak, 
damaged or incorrect retracting 
springs. 

— Drum Brakes — Grooved 
backing plate ledges. 

— Improper positioning of shoe in 
caliper. 

— Outside diameter of rotor 
rubbing caliper housing. 

— Lack of correct lubricant on disc 
brake caliper slides and pins. 

— Improper installation of disc 
brake anti-rattle clips. 


— Excessive runout of disc brake 
rotor. 


6. Refinish drum, or file off material 
contacting backing plate as 
needed. 


7. Inspect, repair or replace as 
required. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION BH POSSIBLE CAUSE RESOLUTION 


Noise at wheels when brakes are . Contaminated linings — ЇЇ caliper 1. Replace or turn rotor. Remove 
applied — scrape or grind (loud, is not bound, brake linings are not and replace contaminated lining 
harsh rubbing noise). worn to rivets, and rotor is scored as required. 

at least 13mm (0.5 inch) wide by 
1.5mm (1/16 inch) deep. 


. Wheel bearings not lubricated. 
Verify noise is coming from 
bearings. 


. Lubricate and replace bearings 
and seals as required. 


. Worn brake linings, loose rivets or 
foreign material between lining 
and drum or rotor. 


. Replace shoes and linings in 
sets. Refinish brake drums or 
rotors if excessively scored. 


. Brake shoe interference with back 
of drum, or shield-to-rotor 

clearance also binding at backing 
plate guide ledges. 


4. Inspect. Replace as required. 
Lubricate guide ledges. 


. Caliper to wheel or rotor 
interference. 


. Replace as required. 


. Other brake system components: . Inspect and repair as required. 


— Warped or bent backing plate 
or splash shield causing 
interference with brake drum. 


— Cracked drums or rotors. 


. Tires rubbing against chassis or 
body. 


. Rotor to spindle interference. 


. Inspect and service as required. 


. Replace as required. 


Noise at wheels — brakes applied — 
groan, roughness or chatter at wheel. 
А harsh feeling while braking in 
neutral evidenced by a pulsating 
brake pedal feel. 


. Loose wheel lug nuts. . Tighten to specified torque. 
Replace wheel if stud holes are 


elongated. 


. Hand sand corrosion from rotor 
braking surfaces and 
contamination from linings. 


. Corrosion build-up on rotor 
surfaces. 


. Worn, damaged, dry or improperly 
adjusted wheel bearings. 


3. Inspect, lubricate and/or replace 
as required. 


. Loose or worn front suspension 
components. 


. Inspect, repair or replace as 
required. 


. Rotor thickness variation. 5. Replace or turn rotor. 


. Disc brake caliper backing plate 
and anchor plate loose or missing 
parts. Also, loose or bent dust 

shield. 


6. Replace or repair as required. 


. Rear brake roughness. 


7. Attempt stopping the vehicle 
using the parking brake. If 
roughness is present, check 
drums for excessive wear or 

runout. Refinish or replace as 

required. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE CAUSE RESOLUTION 


Noise at wheels — brakes applied — . Brake drum cracked or out-of- . Refinish or replace drum as 
groan, roughness or chatter at wheel. round. required. 

A harsh feeling while braking in 
neutral evidenced by a pulsating 
brake реда! feel.. (Continued) 


. Wheel/tire imbalance. 9. Verify and repair as required. 


. Drivetrain imbalance. 10. Attempt stopping the vehicle in 
the neutral transmission position. 
If roughness is gone, drivetrain 


should be inspected. 


. Remove stones or foreign 
material as required. 


Noise at wheels — brakes not 
applied — growling, click, rattle, clunk 
or knock. Defined by a series of 
sharp, short sounds in quick 
succession. 


. Stones or foreign material trapped 
inside. 


. Loose wheel lug nuts. . Tighten to specified torque. 
Replace wheel if stud holes are 


elongated. 


. Worn, damaged or dry wheel 
bearings. 


. Inspect, lubricate or replace. 
Adjust bearings properly. 


. Disc brake caliper assembly. . Inspect, repair or replace as 


required. 


— Loose or missing anti-rattle 
clips or poor crimping on outer 
shoe. 


. Drum brakes loose or extra parts. . Inspect, remove or repair as 


required. 


. Dust shield bent, loose or 
missing. 


. Repair as required. 


. Loose grease cap. 


. Repair or replace as required. 


. Drum brakes — brake shoes 
binding at backing plate ledges in 
three places. 


8. Lubricate ledges. 


9. Drum brakes — backing plate 
ledges worn in three places. 


. Replace plate and lubricate 
ledges. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION, _ POSSIBLE CAUSE RESOLUTION 


e Vibration when brakes are applied | 1. Loose lug nuts. 1. Tighten lug nuts to specification. 

— Front Brakes. Replace rim if stud holes are 
elongated. 

2. Replace rotor. 

3. Machine rotors or replace as 
required. 

4. Replace rotor. 

5. Adjust or replace wheel bearings 
as required. 

6. Tighten loose components to 
specifications. Replace wom or 
damaged components. 

7. Adjust tire and wheel to eliminate 

excessive run-out or tire and/or 

wheel as required. 


. Tighten lug nuts to specification. 

Replace rim if stud holes are 

elongated. 

2. Replace drums. 

3. Machine drums or replace as 
required. 

4. Adjust tires and wheels to 
eliminate run-out or replace wheel 

and/or tire as required. 


. Adjust parking brake cable(s). 


2. Cracked rotors. 

3. Rotors out-of-round or improper 
machining. 

4. Excessive rotor runout. 

5. Wom or improperly adjusted wheel 
bearings. 

6. Loose or wom front suspension 

components. 


7. Excessive radial or lateral run-out 
on wheel and tire. 


@ Vibration when brakes are applied 
— Rear Brakes. 


. Loose lug nuts. 


2. Cracked drums. 
з. Drums out-of-round or improperly 
machined.@) 
4. Excessive radial and lateral run-out 
on wheel and tire.® 


e Parking brake will not hold. . Parking brake cable out of 
adjustment. 

2. Rear brakes out of adjustment. 
3. Parking brake linkage, cable 
release lever, clevis and ratchet 
binding, wom or damaged. 


. Manual release brake control 
components binding or damaged. 

2. Parking brake linkage and cables 
binding. 

3. Worn or damaged rear brake 

components. 


2. Adjust rear brakes. 


3. Repair or replace linkage or 
cables as required. 


e Parking brake will not release or 
fully retum. 


. Repair or replace manual parking 
brake control. 


. Repair or replace as required. 


. Check rear brake shoe retracting 
springs and parking brake levers. 
Repair as required. 


. Check vacuum hoses and 
connections for leaks. Repair or 
replace as required. 


2. Check vacuum booster for intemal 
leaks. Replace if required. 


. Measure distance between outer 
disc brake shoe (not lining) and 
rotor at both upper and lower 
comers. The shoe must be seated 
flat against the caliper legs when 
checks are made. Replace the 


© Rough engine idle or stall — power | 1. Vacuum leak. 


brake only. 


| 2. Worn or damaged vacuum booster. 


ө Misaligned disc brake anchor plate. | 1. Wom or damaged anchor plate. 


disc brake anchor plate on the 
affected side and shoe and lining 
assemblies on both front brakes. 
(Т) TIRE AND WHEEL RUNOUT SPECIFICATIONS: @) DRUM RUNOUT SPECIFICATIONS MEASURED 
Radial Runout — Tire — 1.77mm (0.070 Inch) 19.05mm (3/4 Inch) 
— Wheel — 1.14mm (0.045 inch) 11-Inch Brakes — 0.177mm (0.007 Inch) TIR Maximum 
Lateral Runout — Tire — 1.77mm (0.070 Inch) 12-Inch Brakes — 0.177mm (0.007 inch) TIR Maximum 


— Wheel — 1.14mm (0.045 Inch) CH3913-2C 
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DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS 


TEST STEP RESULT ACTION TO TAKE 
| 1.0 | FLUID LEVEL CHECK | 


ө Check fluid level in master cylinder reservoir. | Full reservoir : 


| Low or empty (РЁ 
reservoir with no 
| 2.0 | FLUID LEVEL CONDITION 


brakelight 
e Apply and release brake pedal one full stroke. Level remains 
Observe reservoir fluid level of both chambers as constant 
pedal is released. 


| Fluid level drops (98) | 


| 3.0 | MASTER CYLINDER CONDITION | 


e Wipe off exterior of master cylinder, cover and | Dry master cylinder 
gasket with clean cloth. exterior 


e Road test vehicle and pump brakes. 
Wet master cylinder 
exterior or dripping fluid 
‘| from booster or dash 


| 4.0 | MASTER CYLINDER CONDITION 


e Hold pressure on pedal unit pedal goes down. Pedal goes down 
3.175mm (1/8 inch) 
| each time pedal is 
released 


ө Check if master cylinder exterior is dry or wet. 
Check for fluid from bore end of booster or dash. 


GO to 2.0. 


REPLACE reservoir. 


GO to 3.0. 


External leak in brake 
system cylinder. REPAIR 
leak. 


GO to 4.0. 


External leak ín master 
cylinder. REPAIR master 


| cylinder. 


CHECK entire brake 
system for major leak. 


| REPAIR as required. 


| REFER to BRAKES 


NOT WORKING, 


| EXCESSIVE PEDAL 
| TRAVEL, BRAKE 
| PEDAL FEELS 


SPONGY WHEN FULLY 


| APPLIED in diagnosis 


guide. 
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DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS GUIDE 
PEDAL GOES DOWN FAST 


О TEST STEP RESULT ACTION TO TAKE 


| AO | VERIFY CONDITION 


e Road test vehicle and depress brake pedal. Vehicle OK. 


GO to Al. 
| A1 | BRAKE FLUID LEVEL 


€ Check master cylinder brake fluid reservoir level. GO to A2. 


CHECK reservoir sealing 
points. ADD fluid and 
BLEED system. 
REPEAT test AO. 


uh 


| A2 | PRESSURIZE SYSTEM 


e Pump brake pedal rapidly (five times). Pedal height builds up, GO to A3. 


then sinks. 


CHECK rear brake 
adjustment and ADJUST 
if necessary. If condition 
still exists, BLEED 

system for air. REPEAT 
test AO. 


Pedal height builds up 
and holds. 


| A3 | BRAKE SYSTEM LEAKS 


GO to A4. 


ө Check for external brake system leaks. As detailed 


in this section. 


QO 


SERVICE as necessary. 
ADD fluid and BLEED 

system. REPEAT test 
АО. 


| А4 | MASTER CYLINDER BY-PASS TEST 


ө Test for master cylinder by-pass. As detailed in this 
section. 


System OK. 


REPLACE damaged 
parts. ADD fluid and 
BLEED system. 

REPEAT test АО. 
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DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS GUIDE (Cont'd.) 
PEDAL EASES DOWN SLOWLY 


TEST STEP RESULT ACTION TO TAKE 
| BO | VERIFY CONDITION 


e Check if condition occurs during actual stopping Condition occurs only No action required. (SEE 
application by depressing the brake pedal while the | when vehicle is Normal Condition #1.) 
vehicle is moving. stationary. 


Condition occurs while GO to B1. 
vehicle is moving and 

braking performance is 

affected. 


| B1 | BRAKE SYSTEM LEAKS 


€ Check for external brake system leaks. As detailed Pl GO to B2. 
in this section. 


SERVICE as necessary, 
ADD fluid and BLEED 
system. REPEAT Test 
BO. 


| B2 | MASTER CYLINDER BY-PASS TEST 


ө Test for master cylinder by-pass. As detailed in this System OK. 
section. 


REPLACE damaged 
parts, ADD fluid and 
BLEED SYSTEM. 
REPEAT Test BO. 
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DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS GUIDE (Cont'd.) 


PEDAL IS LOW AND/OR FEELS SPONGY 


. TEST STEP RESULT ACTION TO TAKE 


| CO | VERIFY CONDITION 


e Road test vehicle and apply brake pedal. 


| C1 | BRAKE FLUID LEVEL CHECK 


€ Check master cylinder brake fluid reservoir level. 


| C2 | FILLER CAP VENT CHECK 


ө Check if filler cap vent holes are clogged or dirty. 


| СЗ | BLEED BRAKE SYSTEM | 


e Bleed brake system as described in this section. 


Condition corrected 


Condition persists 


| C4 | FRONT WHEEL BEARING ADJUSTMENT 


€ Check front wheel for proper adjustment. 


Vehicle OK. 


GO to C1. 


GO to C2. 


CHECK reservoir sealing 
points. ADD fluid and 
BLEED system. 


GO to C3. 


CLEAN as necessary. 
REPEAT Test CO. 


Vehicle OK. 


GO to C4. 


CHECK rear brake 
adjustment and ADJUST 
if necessary. REPEAT 
Test CO. 


Adjust front wheel 
bearings. REPEAT Test 
CO. 
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DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS GUIDE (Cont'd.) 
PEDAL EFFORT EXCESSIVE 


TEST STEP RESULT ACTION TO TAKE 
| 00 | VERIFY CONDITION 


e Depress brake pedal fully several times. Pedal has short stroke GO to D1. 
and requires excessive 
effort. 


Pedal has long stroke GO to Dt. 
and requires excessive 
effort. 


| D1 | BRAKE PEDAL LINKAGE TEST 


e Detach booster push rod from pedal pin and Pedal moves freely. CHECK booster vacuum 
depress brake pedal fully. availability as described 
under Vacuum Booster 
Diagnosis in this 
Section. 


Condition persists. SERVICE or REPLACE 
brake pedal linkage. 
REPEAT Test DO. 
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DIAGNOSIS AND TESTING (Continued) 


FRONT DISC BRAKE VIBRATION — SHUDDER — E-250-350 AND F-250-350 WITH DANA AXLE 


. TEST STEP RESULT ACTION TO TAKE 
| 1 | ROAD TEST 


e With standard wheels and tires installed, road test 
the vehicle and verify the condition. 


Front brake chirp Normal condition. No 


repair required. 


No shudder/vibration Brake system not 
responsible. REFER to 
Section 18-01, Noise, 
Vibration and 


Harshness. 


GO to 2. 


Shudder/vibration 


| 2 | APPLY PARKING BRAKE ii 


e Lightly apply the parking brake and road test the 
vehicle. 


CHECK the front brakes. 
GO to 3. 


No shudder/vibration 


Shudder/vibration CHECK the rear brakes. 


GO to 4. 


| з [Disc BRAKES — 


e Resurface rotors and road test vehicle. 


STOP. 


No shudder/ 


vibration 


Shudder/vibration (98) 
No shudder/ | 


vibration 


Shudder/vibration (96) 


REPLACE rotors. 


| 4 | DRUM BRAKES 


e Refinish brake drums and road test vehicle. 


STOP. 


REPLACE drums. 
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BRAKES—PULL OR DRIFT —DIAGNOSTIC AND 
SERVICE PROCEDURE 


A comprehensive pull and drift diagnostic procedure TAB CLEARANCES 
has been developed to assist technicians with truck 
service. 


F150 4x2 AND 4x4 BRONCO 
SIDE 
CLEARANCE 
END 


CLEARANCE | 0.044 | 0.028 


Use the following service procedure to resolve drift 
and pull concerns. 


Proceed with the Pull and Drift Diagnostic Procedure if 
the pull or drift is not significantly reduced or where 
there is a case of steady state drift (no braking). 


A Diagnostic Check List is provided at the end of this 
procedure to record information. 


SIDE 
CLEARANCE 


Service Procedure 


Check and adjust brake pad clearances and caliper 
knuckle clearances as follows: 


1. Remove the pins from the caliper. 
2. While holding the caliper in place against the 


bottom pin rails, measure the clearance between 
the caliper and the top pin rails. Clearance should 


be a minimum of 0.38mm (0.0 15 in.). ANTIRATTLE 
CLIP LOCATION 
H5085-A 
CALIPER AND KNUCKLE ARRANGEMENT rop pin RAILS 
TO CALIPER 
CLEARANCE 7. If the pad clearances are within specification, 
refer to Service Procedure Step 2, ‘‘Caliper 
KNUCKLE Groove Lubrication’. If the pad clearances аге 
not to the required dimensions, file the steel 
backing plate. 
мын WARNING: USE SAFETY GLASSES WHEN 
FILING STEEL BACKING PLATES. 
8. File material, removing equal amounts from both 
BOTTOM sides or ends. 
TOURS CAUTION: D i i i 
: Do not grind. It is possible to 
remove too much material when grinding. 
H5078-A 
INNER SHOE AND LINING _ 
If the clearance is insufficient, replace the caliper 
and measure again. If clearance concern still 
exists, replace the knuckle. 
NOTE: Check the clearance on the new knuckle SHOE TAB AREAS 
before installation. ` END К ы әні 
After measuring the caliper / knuckle for proper SHOE TAB AREAS 
i Y TO BE FILED TO ADJUST 
sities remove both calipers and inner pad SIDE CLEARANCE 
Remove the anti-rattle clip from the inner pad. 
Re-install pad and check the side and end v v 
clearances with a feeler gauge. 
V H5080-A 


9. Check the tab clearance and install anti-rattle clip 
on the lower pad tab. 
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BRAKES —PULL OR DRIFT —DIAGNOSTIC AND 
SERVICE PROCEDURE (Continued) 


10. Apply a light coat of Disc Brake Caliper Slide 
Grease (D7 AZ-19590-A or equivalent) to the 
inner knuckle top and bottom pad groove and 
caliper rails. 


CAUTION: Make sure the lubricant does not 
get on the rotors, linings, or on the caliper 
piston boots. 


11. Replace the right side radius arm bracket 
fasteners. 


NOTE: The specified fasteners and torque 
requirements must be used. See illustration for a 
description of parts contained in the right side 
radius arm bracket kit (E8TZ-3L095-A). Replace 
one rivet at a time to maintain bracket location. 


a. Start with rivet number one. Drill and 1/8 inch 
hole through the middle of the rivet. 


Drill the same hole with an 11/32 inch drill. 
с. Useanair chisel to remove the rivet head. 
d. Drive the rivet out with a punch. 


e. Drill the rivet hole in the frame web to a 1/2 
inch diameter. See illustration, reference rivet 
H 1. 


f. installa 1/2 inch Grade 8 bolt. The bolt head 
must be on the inboard side of the frame. 
Install a 1/2 inch hardened washer on the 
outside of the bracket. Install the nut and 
tighten to 105 ft-Ib. (142 N-m). 


g. Remove the number two rivet using Steps a 
through d. 


h. Drill the number two rivet hole on the frame 
flange to a 9/ 16 inch diameter. 


i. install a 9/ 16 inch Grade 8 bolt. The bolt 
head must be on the inboard side of the frame 
flange. Install a 9/ 16 inch hardened washer 
on the outboard side of the bracket. Install 
the nut and tighten to 140 ft-Ib) (190 N-m). 


j | Repeat steps h andi for the number three 
rivet. 


NOTE: Make sure the torque specifications 
are followed. 


RIGHT SIDE RADIUS ARM BRACKET 


om | PART NUMBER | 


TORQUE 1/2" BOLT TO 105 FT-LBS 
TORQUE 9/16" BOLT TO 140 FT-LBS 


CAUTION: DO NOT SUBSTITUTE — USE ONLY FORD 
SUPPLIED HARDWARE KIT IN MAKING 
THIS REPAIR 


Pull Drift Diagnostic Procedure 


The Pull Drift Diagnostic Procedure should be used if 
the pull or drift is not significantly reduced with the 
service procedure or in cases of a steady state drift 
(no braking). 


Test drive the vehicle with the customer to understand 


his / her pull or drift concern. Many customers will call a 
clear vision concern a pull or drift because the steering 
wheel is not straight. 
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Pull or drifts come from various sources, each with a 
particular set of symptoms. Careful road test 
evaluation usually will pinpoint which cause (or 
causes) are present. 


The Road Test 


It is important to test drive the truck with the customer 
to UNDERSTAND HIS OR HER CONCERN. 


Complete the road test before beginning any repairs 
since you may have multiple causes that need to be 
identified. 


06-00-26 General Hydraulic Brake Service 06-00-26 


BRAKES —PULL OR DRIFT —DIAGNOSTIC AND 
SERVICE PROCEDURE (Continued) 


ө The road test should be done on a flat, straight road 
and should be done in both directions to account for 


e On trucks with automatic locking hubs, it is 
necessary to drive 20-feet forward and then 


wind. backwards to unlock the hubs. 
€ Tire pressure should be checed and adjusted, if NOTE: It is possible that the truck may have multiple 
necessary. symptoms. A road test / cause chart follows. 


€ A second person in the truck during the road test is 
helpful. Unless otherwise directed, the second 
person must remain in the front RH passenger 
location. 


|». ROAD TEST | RESULT ACTION 


Maintain a steady speed of 50-55 mph 
(80-89 km/h). DO NOT BRAKE. 


While stopped, have second person move to the 
left hand rear passenger location. Maintaining 
50-55 mph (80-89 km/h). 


Make sure front hubs are unlocked (if equipped"). 
Accelerate the truck — decelerate the truck using 
engine braking only. 


Maintain a steady speed of 50-55 mph 
(80-89 km/h). Put the vehicle in neutral and shut 
off the engine. 


Stop the truck along the highway. Rotate the 
wheel full left. Proceed with road test. 


In a safe clear area, while firmly holding the 
steering wheel, apply the brakes moderately hard, 
but not to the point of engaging RABS. 


Disconnect the fluid level sensor (disable RABS). 
Brake the truck from 50 mph (80 km/h). 


Brake the truck hard, to the point of lock-up 
(RABS disabled). 


Is there a steady state pull? If 


| no, go to the next step. 


Any change in pull? If no 
change, go to next step. 


| Any change in the pull? Does it 


pull one way on acceleration 
and another way on 
deceleration? If no, go to next 


| step. 


| Does the pull go away? If no, 


go to the next step. 


Does the pull get better or 
worse? Stop the truck; rotate 
the wheel full right. Does the 
pull change — better or worse? 
If no, go to next step. 


| Does the truck's heading 


change during brake 
application? If no, go to next 
step. 


Does the vehicle pull with A/L 
disconnected? If no, go to next 
step. 


Do both rears lock? Do both 
wheels lock at the same time? 


See Diagnostic Procedure 1. 
Tire mismatch or tire pressure 
concern. 


See Diagnostic Procedure 2. 
Caster split. 


See Diagnostic Procedure 3. 
Possible limited slip rear axle 
and tire circumference. 


See Diagnostic Procedure 4. 
Steering gear valve off center. 


See Diagnostic Procedure 5. 
Possible Rubber Ball Socket 
(RBS) memory steer. 


See Diagnostic Procedure 6. 
Possible brake imbalance. 


See Diagnostic Procedure 6. 
Possible inadeuqate rear brake 
application. 


See Diagnostic Procedure 6. 
Possible unequal rear brake 
application. 
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e IF THE TIRES AND WHEELS DO NOT MATCH 
THE CERTIFICATION LABEL OR RPO 
AVAILABILIT Y. swap known good tires and wheels 
(as called for by the certification lable or RPO list) 
for the purposes of evaluation only. 


NOTE: Reconnect the fluid level sensor after road 
test. 


Diagnostic Procedure 1 — Tire Mismatch 


Compare the installed tires and wheels to the 


certification label. If the tires and wheels match, Set tire pressure to value on the certification label. 


Spin the front tires to be sure that the front hubs 
are unlocked. if hubs are unlocked, the axle shaft 
Will not rotate with the wheels. 


continue with the diagnostic procedure. 1. 


e IF THE TIRES AND WHEELS DO NOT MATCH 
THE CERTIFICATION LABEL, compare tires and 
wheel to RPO (regular production option) list and set 
tire psi to the correct value. 
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BRAKES —PULL OR DRIFT — DIAGNOSTIC AND 


SERVICE PROCEDURE (Continued) 


2. Tire Pull—Swap the front tires from side to side 
and road test. If the concern is not corrected, 
continue with next step. 


3. Tire Pull—Swap rear tires from side to side and 
road test. If the concern is not corrected, 
continue with next step. 


4. Tire Pull—Swap front tires from front to rear. Set 
the tire pressure to the required pressure for the 
new front and rear positions, then road test. 


NOTE: On rear limited slip axle (front hub 
unlocked) drift concerns, it may be necessary to 
measure tire circumference and place a matched 
set of tires on the rear axle. 


Diagnostic Procedure 2 - - Alignment 


Wheel Alignment—Measure the front wheel alignment. 


For out of specification vehicles, align to the 
"Preferred Alignment Specifications ’’. 


ө Spin the front tires to be sure that the front hubs are 
unlocked. If hubs are uniocked, the axle shaft will 
not rotate with the wheeis. 


ө Do not adjust wheel alignment to correct for brake 
pull if the vehicle does not have pull during 
non-brake applications. 


e Setthe tire pressure ot the specification on the 
certification label. 


Compare the installed tires and wheels to the 
certification label. If the tires and wheels match, 
continue with the diagnostic procedure. 


e IF THE TIRES AND WHEELS DO NOT MATCH 
THE CERTIFICATION !_ABEL, compare tires and 
wheels to RPO (regular production option) list and 
set tire pressure to the correct value. 


e IF THE TIRES AND WHEELS DO NOT MATCH 
CERTIFICATION LABEL OR RPO AVAILABILIT Y, 
swap known good tires and wheels (as called for by 
the certification label or RPO list) for the purposes 
of evaluation only. 


Drive vehicle after alignment is performed. 


PREFERRED ALIGNMENT SPECIFICATIONS 


Caster Split — LH 


Caster/RH Caster 
(See TSB 89-21-10) 


Camber Split — LH | 0 + .50 Degrees 
Camber/RH Camber 

0.25 + .50 

Min. 2.00/Max. 6.00 


*Defined as (LH camber + RH camber) divided by 2. Vehicles set to this 
specification, as measured with the vehicle loaded to normal loading 
conditions, will result in optimum tire wear. 

*' Defined as (LH caster + RH caster) divided by 2. These are not 
recommended values for settings. They are only maximum and 
minimum limitations. 
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ө Vehicles which exceed the maximum average 
caster value shown above may result in shimmy 
concerns. 


ө Vehicles operated below the minimum average 
caster value shown can result in wander and poor 
steering returnability concerns. 


If the vehicle is not within these minimum and maximum 
average caster values, or if the vehicle has 
experienced any of these listed steering / handling 
concerns, the average caster should be set in 
accordance with ride height / caster chart in Section 
04-00, Suspension System General Service. 


Diagnostic Procedure 3— Tires 


1. Spin the front tires to be sure that the front hubs 
are unlocked. If the hubs are unlocked, the axle 
shaft will not rotate with the wheels. 


2. Measure tire circumference of all four tires; put 
the two closest circumference tires on the rear 
axle. Tire pressure must be equal on all tires. 


Diagnostic Procedure 4 — Steering Gear Valve 
Off Center 


Rotary Valve Centering Check: To confirm that you are 
looking at a steering gear valve concern, lift the front 
wheels off the ground. 


ө The truck should be raised so that there is no 
interference with the steering linkage. 


€ The front wheels should also spin freely. 


With the wheels in a straight ahead position, start the 
engine and observe any steering wheel or linkage 
movement when the engine is started. If any 
movement is observed, continue with the rotary valve 
centering check. 


1. Spin the front tires to make sure the front hubs 
are unlocked. If the hubs are unlocked, the axle 
shaft will not rotate with the wheels. 
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BRAKES —PULL OR DRIFT —DIAGNOSTIC AND 


SERVICE PROCEDURE (Continued) 


7. 


Install а O- 13,789 kPa (0-2000 psi) 
pressure-gauge, Power Steering Analyzer, 
D79L-336 10-А or equivalent, in the pressure line 
between the power steering pump outlet port 1 
and the integral steering gear inlet port. Make 
sure the valve on the gauge is fully open. 


Check the fluid level in the reservoir. Add 
Premium Power Steering 
Fluid—E6AZ-19582-AA (ESW-M2C33-F) or 
equivalent, if necessary. 


Start the engine and turn the steering wheel from 
stop-to-stop to bring the steering lubricant to 
normal operating temperature. Turn off the engine 
and re-check the fluid level. Add Premium Power 
Steering Fluid—E6AZ-19582-AA 
(ESW-M2C33-F) or equivalent, if necessary. 


With the engine running at approximately 1000 
rpm and the steering wheel centered, attach a Ib. 
in. torque wrench to the steering wheel nut. Apply 
sufficient torque in each direction to get a gauge 
reading of 1723 kPa (250 psi). 


The torque wrench readings should be the same 
in both directions at 1723 kPa (250 psi). If the 
difference between the readings exceeds 6 lb. in. 
(0.68 N-m), remove the steering gear and replace 
the shaft and control assembly. 


Remove the pressure gauge installed in Step 2. 


Diagnostic Procedure 5 —RBS Linkage 


If the RBS linkage is determined to have wind up or 
memory steer, replace RBS linkage with greasable 
steel linkage. 


NOTE: All service part steering linkage is the 
greasable steel socket type. 


Diagnostic Procedure 6 — Brake Imbalance 


1. 


opin the front tires make sure the front hubs are 
unlocked. If the hubs are unlocked, the axle shaft 
Will not rotate with the wheels. 


Check for front wheel rotational drag with 
warm /hot brakes. 


a. Make a series of ten stops from speeds of 30 
mph (48 km/h). 


b. Makethe ten stops with no more than 30 
second intervals between stops. This 
generally will induce a maximum pull if there is 
a drift /pull concern. 


c. Raisethe front end of the truck so that both 
tires are off the ground. 


d. Rotate the front wheels by hand. 


NOTE: For all 4 wheel drive vehicles, make 
sure the hubs are disengaged. 


Both tires should rotate about the same amount, with 
little brake drag occuring. Some brake drag will 
naturally be present for each size of vehicle. 
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If the vehicle has excess brake drag, proceed as 
follows: 


a. Openthe bleed screw on the affected wheel 
to check for residual pressure in the brake 
lines. If there is a squirt of brake fluid out the 
bleeder screw and the drag is reduced or 
eliminated, the master cylinder may not be 
allowing the brake fluid to return to the 
reservoir. 


b. Checkthe master cylinder push rod 
adjustment. Refer to Section 06-06, Brake 
Actuation— Hydraulic, for service details. 


c. Check the brake pedal to determine if it is 
fully returning. 


Remove both calipers and check piston 
retraction using a “С” clamp and wooden block. 
The piston should easily move back into the bore 
under the force of the clamp. Re-build or replace 
as needed. 


If Steps 1 through 4 have not determined the 
concern, swap rotors and linings form side to 
side. 


NOTE: Shoe tab clearances should be checked 
and modified if needed as outlined. 


Test drive the vehicle with 10 or more stops from 
40 mph before evaluating for brake drift. If there 
is no change in drift while braking, it may be 
assumed the concern is not the result of the front 
brakes. 


Check the rear brakes. Remove the rear wheels 
and brake drums. 


a. Checkfor contaminates (i.e., grease, axle 
lube, leaking brake fluid, etc.). 


b. Check for broken components, frozen 
parking brake cables and improperly installed 
parts. 


C. Checkthe cage diameter using the Brake 
Shoe Adjustment Gauge (08 1L- 1 103-A). If 
either side is out of specification, check for 
proper function of the adjusting mechanism 
and repair or replace as required. 


d. Check the rear wheel cylinders by the 
following method. 


e Replace one of the brake drums. 


e Have another person apply the brakes 
and watch for movement of one of the 
brake shoes on the other wheel. 


e Re-apply the brakes while holding in place 
the shoe that moved. If no movement is 
observed, repair or replace the wheel 
cylinder. 


e Re-install the drum and repeat the 
procedure for other rear brake. 
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BRAKES —PULL OR DRIFT —DIAGNOSTIC AND 
SERVICE PROCEDURE (Continued) 


8. If the condition still exists, swap rear shoes from 
side to side and drive the truck. If the drift is 
significantly reduced, replace the rear linings. If 
the drift / pull is not significantly reduced, go to 
Service Procedure 7. 


Diagnostic Procedure 7 —Miscellaneous 


Check for loose, damaged or excessively worn parts. 
Visually inspect the front suspension for loose or worn 
components (i.e., ball joints, radius arm bushings, 
radius arm attachments at the axle and frame, 
alignment adjusters, steering linkage, etc.). Repair or 
replace as required. 


Right Side Radius Arm Bracket 
Hardware — Kit 
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DIAGNOSTIC CHECK LIST 
NOTE: The following checklist should be completed after each step of the diagnostic where applicable. 


SERVICE PROCEDURE 


4. Steering gear valve. 

1. Check clearances. —— Unlocked hubs check. 

— Caliper to knuckle clearance. — Install pressure gauge. 

—— Inner shoe side and end clearance. —— Check fluid level with engine off and on. 
2. Lubrication of components. | | qu Sap readings the steering wheel nut and check 

oe пилди of the caliper rails and inner knuckle pad —— Replaced the shaft and control assembly. 

9 ; —— Removed the pressure gauge. 
3. Radius arm bushings. ; 
k : ; 5. RABS linkage. 
A рген of right and left side radius arm __ Replaced the RABS linkage. 
ushings. 
6. Brake imbalance. 

DIAGNOSTIC PROCEDURE: —— Unlocked hubs check. 

T ! h _— Front wheel rotational drag check. 
1. Tire (esia EET ___ Master cylinder check. 

— Un ocked 95 eck. id — Piston retraction check. 

— Front tires swapped side to се —— Rotors and linings swapped from side to side. 

— Rear tires swapped side to side. — Rear brakes checked. 

— Front to rear tire swap. — Rear drums and shoes swapped from side to side. 
2. Alignment. 7. Miscellaneous 

___ Unlocked hubs check. | heck f | rt 

— Toe changed to —. —— Check for loose, damaged or worn parts. 


—— Caster changed and split is __. 
— Camber changed and split is __. 


3. Tire circumference. 
— Unlocked hubs check. 
— Tire circumference checked and two closest 
circumference tires swapped to rear axle. 


ADJUSTMENTS 


Brake Pedai Adjustment 


On dual-brake master cylinder or dash-mounted 
vacuum booster equipped vehicles, the brake systems 
are designed to permit a full stroke of the master 
cylinder when the brake pedal is fully depressed. A 
brake pedal clearance adjustment is not required. 


NOTE: F-Super Duty Commercial Stripped Chassis 


vehicles have an adjustment for brake pedal 
clearance. For the proper adjustment procedure refer 
to Section 06-06, Brake Actuation— Hydraulic. 
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To release the brakes, fluid must flow back to the 
master cylinder through a return port when pedal 
pressure is released. To be sure the piston moves 
back far enough to expose the return port, free-travel 
is built into the pedal linkage on standard booster 
systems. This prevents the piston from becoming 
trapped in a partially released position. Pedal-free 
travel is not always perceptible in dash-mounted 
booster systems, because the operating clearance for 
the piston is adjusted at the booster push rod, rather 
than the pedal linkage. (Refer to Section 06-07A, 
Power Brake, Vacuum— Single and Tandem 
Diaphragm for instructions on a dash-mounted booster 
push rod adjustment). 
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ADJUSTMENTS (Continued) 


Rear Height Sensing Proportioning Valve 
Adjustment —F-Super Duty Vehicles 


NOTE: Refer to Section 06-06, Brake 
Actuation—Hydraulic, for height sensing 
proportioning valve removal and installation 
procedures. 


1. Raise the rear of the truck with body jacks to 
attain a clearance of 168mm (6-5/8 inches) 
between the bottom surface of each rubber 
jounce bumper and the rear axle tube. 


FRAME 


RUBBER 
JOUNCE 
BUMPER 


REAR AXLE 
TUE 


2. Remove the nut from the valve shaft and remove 
the leading arm of the linkage assembly. Save the 
nut. 


HEX HEAD 
PLUG 


PROPORTIONING 
VALVE 


BUSHING 


LINKAGE 
ASSEMBLY 
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3. Remove the bushing and clip from the leading arm 
of the linkage assembly. 


4. Install the new bushing and clip provided in the 
linkage kit EBTZ-2L 193-A or equivalent. 


5. Rotate the valve shaft one (1) full turn in either 
direction. Position the shaft with the flat at the 
bottom and parallel with the ground. 


PROPORTIONING INDEXING TOOL 
VALVE (F-SUPER DUTY ONLY) 
ROTATE 
VALVE SHAFT 
ONE FULL TURN 
(EITHER 


DIRECTION) 


POSITION FLAT AT 
BOTTOM AND 
PARALLEL WITH 
GROUND 
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6. Install the indexing tool T90T-2588-A or 


equivalent on the shaft so the flat on the tool 
alings with the flat on the valve shaft. Make sure 
the valve shaft is nested fully in the tool opening 
and that the upper surface of the tool rests on the 
valve body. 


7. Make sure the tool and valve shaft are firmly 


engaged. Rotate the indexing tool 
counter-clockwise until the edge surface of the 
tool contacts the brake hose block. 


BRAKE INDEXING TOOL— 
ROTATE COUNTER- 
CLOCKWISE 


INDEXING TOOL 
MUST CONTACT 
BRAKE HOSE Sys 
BLOCK 27. „ә 


SHAFT NESTED IN 
PROPORTIONING TOOL OPENING 
VALVE 
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8. While holding the indexing tool in the position 


established in Step 6, install the leading arm of 
the linkage assembly over the splined section of 
the valve shaft. Use a 1/2 inch deep socket as a 
driver and tap it with a hammer to fully seat the 
linkage on the splines. 


9. Re-install the valve shaft nut removed in Step 1. 


Tighten the nut to 11-14 N-m (8-10 ft-Ib). 


10. Remove the indexing tool and save for future use. 
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ADJUSTMENTS (Continued) 


Dump Valve Adjustment 
(Vehicles with Speed Controi Only) 


NOTE: Installation and adjustment of the Dump Valve 
must be done prior to draining and filling of the master 
cylinder. 


The brake pedal must be pulled back toward the 
driver's seat to the full extension of the master cylinder 
push rod. Do not apply more than 15 pounds of force 
to the brake pedal to establish the maximum rearward 
position. 


For Dump Valve adjustment, refer to Section 10-03, 
Speed Control System. 


Front Disc Brakes 


F-150-F-350 (4x2), F-150-F-350 (4x4), Bronco, 
E-150-E-350 and F-Super Duty Series Vehicles 


The front disc brake assembly is designed so that it is 
self-adjusting. Refer to Section 06-03 Disc Brakes. 


Rear Disc Brakes 
F-Super Duty Series Vehicles 


The rear disc brake assembly is designed so that it is 
self-adjusting. Refer to Section 06-03 Disc Brakes. 


Rear Drum Brakes 


F-150-F-350 (4x2), F-150-F-350 (4x4), Bronco 
and E-150-E-350 


Rear drum brakes are adjusted automatically by 
alternately driving the vehicle forward and reverse, 
and sharply applying the brakes when the vehicle is 
driven in reverse. Manual brake adjustment is required 
only when the brake shoes are relined or replaced or 
the adjusters are not functioning adequately. Refer to 
Section 06-02, Rear Drum Brakes. 


Hydraulic System Bleeding 


When any part of the hydraulic system has been 
disconnected for repair or replacement, air may get 
into the lines and cause spongy pedal action. This 
requires the bleeding of the hydraulic system after it 
has been properly connected to be sure all air is 
expelled from the brake cylinders and lines. The 
hydraulic system can be bled with pressure bleeding 
equipment such as Rotunda Brake Bleeder model 
104-00064 or equivalent. 
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Bleed one brake cylinder at a time. On E-150—E-350, 
Ғ-150--Ғ-350, and Bronco vehicles, start the 
bleeding at the right rear brake wheel cylinder and 
then at the left rear wheel brake cylinder. After 
completing, proceed to the Rear Antilock Brake RABS 
Valve. Then proceed to bleed the front brakes, starting 
with the right front brake, and finish bleeding on the left 
front brake. On F-Super Duty vehicles, start the 
bleeding at the right rear brake, then the left rear 
brake. After completing, proceed to bleed the right 
front brake and then the left front brake. Keep the 
master cylinder reservoir filled with the specified Ford 
Heavy Duty Brake Fluid, C6AZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent. Never use brake fluid 
that has been drained from the system. 


Pressure Bleeding —Dual Brake System 
Hydraulic Master Cylinder 


Bleed the longest lines first. Be sure the bleeder tank 
contains enough specified brake fluid (Ford Heavy 
Duty Brake Fluid C6AZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent) to complete the 
bleeding operation. Charge the tank with 
approximately 69-206 kPa (10-30 psi) of air pressure. 
Never exceed 345 kPa (50 psi) of pressure. 
Never re-use brake fluid that has been drained 
from the hydraulic system. 


1. Clean all dirt from the master cylinder cap. 


2. Remove the master cylinder reservoir cap, and fill 
the master cylinder reservoir with the specified 
brake fluid. Install the pressure bleeder adapter 
tool to the master cylinder, and attach the 
bleeder tank hose to the fitting on the adaptor. 


Master cylinder pressure bleeder adapter tools 
are available from various manufacturers of 
pressure bleeding equipment. Follow the 
instructions of the manufacturer when installing 
the adaptor. 


Place a 3/8-inch box wrench on the bleeder 
fitting on the right rear brake wheel cylinder. 
Attach a bleeder tube snugly around the bleeder 
fitting. 


Open the valve on the bleeder tank to admit 
pressurized brake fluid to the master cylinder 
reservoir. 


Submerge the free end of the tube in a partially 
filled container with clean brake fluid and loosen 
the bleeder fitting. 


When air bubbles no longer appear in the fluid at 
the submerged end of the bleeder tube, close the 
bleeder fitting and remove the tube. 


Continue bleeding the rest of the system going in 
order from the left rear brake wheel cylinder, then 
proceed to the front right brake wheel cylinder, 
ending up with the front left brake wheel cylinder. 


When the bleeding operation is completed, close 
the bleeder tank valve and remove the tank hose 
from the adaptor fitting. 
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ADJUSTMENTS (Continued) 


Remove the Pressure Bleeder Adapter Tool. 
Fill the master cylinder reservoir to the 
minimum fill level line indicated on the 
reservoir. Install the master cylinder cap. 


— c — 


Hydraulic Line Repair 


Steel tubing is used in the hydraulic lines between the 
master cylinder and the front brake tube connector 
and between the rear brake tube connector and the 
rear brake cylinders. Flexible hoses connect the brake 
tube to the front brake cylinders and to the rear brake 
tube connector. 


When replacing hydraulic brake tubing, hoses, or 
connectors, tighten all connections securely. After 
replacement, bleed the brake system at the wheel 
cylinders and at the master cylinder. 


Rear Brake Tube Connector —F-150 —F-350 
Typical 


7 AC "eg 
| NN í< 


ШІ) 


Н7451-1А 


Econoline апа F-Super Duty Combined 
Brake/ Vent Hose Assembly 


BRAKE 


VENT 
FITTING 


- AXLE 
BRAKE HOUSING 
TUBE H7452-1A 


General Hydraulic Brake Service 


Brake Tube 


If a section of the brake tube is damaged, replace the 
entire section with tubing of the same type, size, 
shape, and length. Copper tubing should not be 
used in the hydraulic system. Use only SAE J526 
or J527 steel tubing, or equivalent. Be careful not 
to kink or crack the tubing when bending it to fit the 
frame or rear-axle forms. 


Double flare brake tubing as described below should 
provide good leak-proof connections. Always clean 
the inside of a new brake tube with clean isopropyl 
alcohol. 


Flaring A Line (Split-Die Type) 

1. Cut off and straighten the required length of line 
(A tubing cutter tool will simplify making a clean 
and square cut). 


2. Square off the ends of the line with a file, and 
chamfer the end of the line to be flared. 


3. Select the split die for the line to be used, clean 
Out all filings, and insert the die into the tapered 
hole in the body. 


4. Push the tube through the die until the line is even 
with the face of the die. Lock the line in this 
position by tightening the wing nut securely. 


5. The punches are marked Op. 1 and Op. 2. Slide 
the first operation punch into the hole in the 
center of the body and tighten the screw securely 
to form the single flare. 


6. Release the screw and replace the first operation 
punch with the second punch and tighten the 
screw to form the double flare. 


7. Release the screw, wing nut, punch, and dies. 


8. Remove the line and inspect the flare for cracks 
or poor flare form. If the flare is not correct, cut it 
off and repeat the process. 


The finished flare must be square with the line, 
free of cracks and have a smooth mating surface 
to ensure a leakproof connection. 


Line Flaring Sequence 


1 2 3 
BEFORE FLARING FIRST OPERATION SECOND OPERATION 
CHAMFER EDGES SINGLE FLARE DOUBLE FLARE 
H2093-1A 
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ADJUSTMENTS (Continued) 


Line Flaring (Split Die Type) 


Flaring A Line (Flaring-Bar Type) 


1. Cut off and straighten the required length of line. 
(A tubing cutter too! will simplify making a clean 
and square cut). 


2. Square off the ends of the line with a file, and 
chamfer the end of the line to be flared. Make 
sure to clean out all filings. 


3. Insert the line through its appropriate ribbed hole 
in the bar assembly until the end of the line sticks 
out about as far as the thickness of the adapter 
above the bar, or even with the bar, depending on 
the tool used. 


4. Fit the adapter onto the line and slide the bar into 
the yoke. Lock the bar in position with the line 
beneath the yoke screw. 


5. Form the single flare by tightening the yoke 
screw securely. 


Release the screw and remove the adaptor. 


7. Form the double flare by tightening the yoke 
screw again, with second adaptor fitted, 
depending on the tool used. 


8. Release the screw bar, and flared line. Inspect 
the flare for cracks or poor flare form, and repeat 
the process if the flare is not correct. 
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Line Flaring (Flaring Bar Type) 


H4685-1A 


Brake Hose 


Replace a flexible brake hose if it shows signs of 
softening, cracking or other damage. 


When installing a new brake hose, position the hose to 
avoid contact with other vehicle parts. 


OVERHAUL 


Removal of dust and dirt from brake assemblies 
should be done by using the Rotunda Brake and Clutch 
Service Vacuum model 09 1-0000 1 or Rotunda Brake 
Parts Washer model 065-000 16 or an equivalent. 
Brake assembly dust and dirt should not be removed 
by either blowing off with an air gun or vacuuming with 
a standard industrial vacuum cleaner because a health 
hazard from breathing in asbestos dust may develop. 
Also, any machining done on brake linings or pads 
should be done using properly exhaust ventilated 
equipment. 


Brake Drum Refinishing 


Minor scores on a brake drum can be removed with 
fine emery cloth, provided the emery is thoroughly 
cleaned off the drum after the operation. 
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OVERHAUL (Continued) 


A badly scored, rough, or out-of-round drum should be 
ground or turned on a drum lathe. (Refer to the lathe 
manufacturer's instructions.) Do not remove any more 
material from the drum than is necessary to provide a 
smooth surface for the brake shoe contact. Brake 
drum maximum braking surface diameter is shown on 
each brake drum. Brake drums which exceed the 
maximum braking surface diameter shown on the 
brake drum, either through wear or refinishing, must 
be replaced. The maximum braking surface diameter 
specification, which is shown on each brake drum, 
allows for a 1.52mm (0.060 inch) machining cut over 
the original drum diameter plus 0.762тт (0.030 inch) 
additional wear before reaching the drum-discard 
diameter. Braking Surface Diameter Marking 
Location—E-150—E-350, Bronco, and 
F-150—F-350. 


Rear Brake Drum Maximum Inside 


MAXIMUM DIAMETER 
H1859-18 


Front Disc Brakes 


1. Remove the shoe and linings as described in 
Section 06-03 Disc Brakes. 


Measure the thickness of the brake lining. If the 
lining thickness at any point on the assembly is 
less than 1.5mm (1/ 16 inch) above the backing 
plate or 0.794mm (1/32 inch) above the rivets, 
or if the lining shows evidence of brake fluid or oil 
contamination that is causing a brake pull, 
replace all four shoe;and lining assemblies. 


To check rotor runoüt, first eliminate the wheel 
bearing end play by tightening the adjusting nut. 
Then check to be sure the rotor can still be 
rotated. 


Clamp a Dial Indicator TOOL-420 1-C, or 
equivalent to the spindle so the stylus contacts 
the rotor approximately 25.4mm (1 inch) from the 
outer edge. Rotate the rotor and take an indicator 
reading. If the reading exceeds allowable total 
lateral runout (as given in Section 06-03) within a 
six inch radius on the indicator, replace or 
re-surface the disc brake rotor. The following 
requirements must be met when re-surfacing 
disc brake rotors. 
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Use a disc brake lathe to re-finish the disc brake 
rotors. (Follow the manufacturers instructions.) 


Replace the rotor when the overall thickness is at 
or below the specified minimum thickness shown 
on the rotor. Refer to the specifications at the end 
of Section 06-03, Disc Brakes for minimum 
(discard) rotor thickness, maximum rotor brake 
surface lateral runout, thickness variation, and 
surface finish. 


When the runout check is finished, adjust the 
bearings as described in Section 04-01A 
Suspension and Wheel Ends — 4x2 or the 
appropriate 4x4 hub and bearing section in 
Group 5. 


Check the rotor for scoring. Remove minor 
scores with a fine emery cloth. If the rotor is 
excessively scored, re-finish or replace the rotor 
if necessary. 


Check the caliper. If it is cracked or shows any 
signs of leakage, replace it. If the caliper is 
leaking around the dust boot, remove and repair 
it. 


Check brake hoses for signs of cracking, leaks or 
abrasion. Replace them, if necessary. 


Rear Disc Brakes 


1. Remove the shoe and linings as described in 
Section 06-03, Disc Brakes. 


2. Measure the thickness of the brake lining. If the 
lining thickness at any point on the assembly is 
less than 1.5mm (1/ 16 inch) above the backing 
plate or 0.795mm (1/32 inch) above the rivets, 
or if the lining shows evidence of brake fluid or oil 
contamination that is causing a brake pull, 
replace all four shoe and lining assemblies. 


When checking rotor runout on rear disc brakes, 
make sure that the rear axle bearings are not 
loose and that they are set properly. Do not 
disturb the axle bearing setting. 


Clamp a Dial Indicator TOOL-420 1-C, or 
equivalent to the spindle so the stylus contacts 
the rotor approximately 25.4mm (1 inch) from the 
outer edge. Rotate the rotor and take an indicator 
reading. If the reading exceeds 0.254mm (0.010 
inch) total lateral runout within a six-inch radius on 
the indicator, replace or re-surface the disc brake 
rotor. The following requirements must be 
met when re-surfacing disc brake rotors. 


Use a disc brake lathe to re-finish the disc brake 
rotors. (Follow the manufacturer's instructions.) 


No more than 0.508mm (0.020 inch) of material 
may be machined equally off each surface. If 
rotor thickness falls below the minimum shown on 
each rotor, it must be replaced. Refer to the 
specifications at the end of Section 06-03, Disc 
Brakes, for maximum rotor brake surface lateral 
runout, thickness variation, and surface finish. 


06-00-34 


06-00-35 


OVERHAUL (Continued) 


When the runout check is finished, adjust the 
bearings as described in Section 04-01, 
Wheel Hubs and Bearings —Front (except 


Front Wheel Drive) to prevent bearing failure. 


Check the rotor for scoring. Remove minor 
scores with a fine emery cloth. If the rotor is 
excessively scored, re-finish or replace the rotor 
И necessary. If either the rotor or the hub 
assembly needs replacing, see Section 06-03, 
Disc Brakes, for proper procedure. 


Brake Cylinder 


1. 


Clean all brake cylinder parts in clean isopropyl 
alcohol or use the Rotunda Brake Parts Washer 
model 065-000 16 or equivalent. Inspect all parts 
for wear or damage. Check the cylinder bore for 
rust, scores, or other damage. Be sure the 
bleeder screw passage is clean and open. 
Replace all parts that are worn or damaged. 


Master Cylinder 


1. 


Clean all master cylinder parts in clean isopropyl 
alcohol, or use the Rotunda Brake Parts Washer 
model 065-000 16 or equivalent and inspect the 
parts for wear or damage. Replace them if 
required. When a master cylinder repair kit is 
used, follow the instructions in the kit and 
install all of the parts provided. 


Brake Drums and Linings —Service Brakes (All 
Vehicles) and Transmission Mounted Parking 
Brake (F-Super Duty) 


1. 


Remove all wheels and drums from the vehicle, 
and inspect the drums and brake shoe linings for 
wear or damage that would affect brake 
operation. Do not let brake fluid, oil or grease 
touch the drum or linings. 


Re-line any brake shoe that is worn to within 
0.794mm (1/32 inch) of any rivet head, or when 
the lining is soaked with brake fluid, oil, or grease. 
If a worn lining is not replaced, the brake 
drum may become severely damaged. 
Always replace the primary and secondary 
brake shoe lining assemblies on both front or 
both rear brake assemblies at the same time. 


General Hydraulic Brake Service 


06-00-35 


Check the caliper. If it is cracked or shows any 
signs of leakage, replace it. If the caliper is 
leaking around the dust boot, remove and repair 
it. 


Check brake hoses for signs of cracking, leaks or 
abrasion. Replace them, if necessary. 


If dirt is found in any part of the hydraulic system, 
flush the entire system with clean isopropyl 
alcohol. 


Make sure that all ports and vents in the master 
cylinder are open and free of foreign matter. 


Before relining a brake shoe, inspect the shoe for 
distortion, cracks, elongated rivet holes, or 
looseness between the rim and web. If any of 
these conditions are visible, replace the shoe. Do 
not attempt to repair a damaged brake shoe. 


If the drum and linings are in good condition, install 
the wheel and drum. The condition of the 
drums апа linings of the opposite wheel will 
usually be about the same as the wheel that 
was removed. 


Fill the master cylinder reservoir with the 
specified brake fluid to within 3. 17mm (1/8 inch) 
of the top of the reservoir. 


Be sure that the parking brake is fully released 
before making any brake adjustment. 


On brake assemblies with an adjustable anchor. 
pin, check the front brake anchor pin nut with a 
wrench. If the nut is loose, tighten it to 109-135 
N-m (80- 100 ft-Ibs). 
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SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 
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VEHICLE APPLICATION 


Bronco, E-150 Through E-350, F-150 Through F-350 
(4х2), F-150 Through F-350 (4x4) Vehicles 


DESCRIPTION 


The rear brakes are drum type with internal shoes that | 
expand against the drum when the brakes are applied. 
The rear drum brakes are of the single anchor type, 
mounted to the same anchor, and actuated by one 


wheel cylinder. The wheel cylinder has two pistons. 
One piston exerts force against the upper end of the 
primary shoe; the other piston exerts force against the 
upper end of the secondary shoe. 


DIAGNOSIS AND TESTING 


Refer to Section 06-00, Brake— General Service, for 
drum brake diagnosis and testing procedures. 


ADJUSTMENTS 


Rear Brake Shoe Adjustment 


The rear brake shoes are automatically adjusted when 
the vehicle is driven in a forward or reverse direction 
and the brakes are applied several times sharply. 
Manual brake adjustment is required only after the 
brake shoes have been relined or replaced or the 
adjusters are not operating properly. Perform the 
manual adjustment with the drums removed, using the 
tool and the procedure described below. 


When adjusting the rear brake shoes, check the 
parking brake cables for proper adjustment. 
Make sure the equalizer operates freely. 
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ADJUSTMENTS (Continued) 


Brake System — E-150 — E-350 — Typical 


(D MASTER 


CYLINDER TIGHTEN ALL HYDRAULIC TUBE CONNECTIONS 


WITH TORQUE WRENCHES AS FOLLOWS: 
3/8-24 THREAD 13-20 М-т (120-180 IN-LB) 
7/16-24 THREAD 13-20 N:m (120-180 IN-LB) 
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ADJUSTMENTS (Continued) 


Brake System — E-150 — E-350 — Typical (Cont.) 
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With Drums Removed | For E-150, F-150 and Bronco use a brake 
1. With drums removed, clean away all rust and dirt Adjustment Gauge D8 1L-1103-A or equivalent to 


i | adjust the brake linings to the inside diameter of 
Su. L MN the drum braking surface. On E-250—E-350 and 
F-250—F-350 use Rotunda Brake Shoe Setting 
Apply a small amount (0.80mm [1/32 inch| thick) | Gauge Model 104-00063 or equivalent to adjust 
of Long-Life Lubricant, C1AZ-19590-BA | the brake linings to the inside diameter of the 


(ESA-M 1C75-B) or equivalent or Disc Brake drum braking surface. 
Caliper Slide Grease, D7AZ-19590-A 

(ESA-M 1C 172-A) or equivalent to the ledges 

where the shoes touch the backing plate. Be 

careful not to get the lubricant on the linings. Also 

lubricate the adjusting cable eye and the anchor 

pin area. 
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ADJUSTMENTS (Continued) 


4. 


Reverse the tool as shown and adjust the brake 
shoes until they touch the gauge. The gauge 
contact points on the shoes must be parallel to 
the vehicle with the center line through the center 
of the axle. Hold the automatic adjusting lever out 
of engagement while rotating the adjusting screw, 
to prevent burring the screw slots. Make sure the 
adjusting screw rotates freely. If necessary, 
lubricate the adjusting screw threads with a thin, 
uniform coating of lithium-base grease, Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M 1C75-B) or 
equivalent. 


Measuring Drum 


BRAKE SHOE ADJUSTMENT GAUGE 
D81L-1103-A 


H1411-1H 


BRAKE SHOE ADJUSTMENT GAUGE 
D81L-1103-A 


H1412-1H 
Install the drums. instail the retaining clips. 


Install the wheels on the hubs or axle shaft 
flanges against the drums and tighten the wheel 
mounting nuts to specification, as listed at the end 
of this section. 


Complete the adjustment by applying the brakes 
sharply several times while driving the vehicle in 
reverse. 


After adjusting the brake shoes, check brake 
operation by making several stops while driving 
forward. 
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With Drums Installed — Manual Adjustment 


Adjust the single anchor brake by turning self adjusting 
screw located between the lower ends of the shoes. 


1. Raise the vehicle until the tires clear the floor. 
Install safety stands under the axle. 


2. Remove the cover from the adjusting hole at the 
bottom of the brake backing plate, and turn the 
adjusting screw (inside the hole) to expand the 
brake shoes until they drag against the brake 
drum as shown. 


Backing Off Brake Adjustment — E-150, F-150 
and Bronco 
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ADJUSTMENTS (Continued) 


When the shoes are against the drum, loosen the 
adjusting screw so that the drum rotates freely 
without drag. If the drum does not rotate freely, 
remove the wheel and drum, and vacuum out any 
dust and dirt from the linings. Using sand paper, 
remove any rust from the points where the shoes 
touch the backing plate. Apply a light coating of 
lithium-base grease, Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent, 
Disc Brake Caliper Lubricant, D7 А2-19590-А 
(ESA-M 1C 172-A) or equivalent. Do not get the 
lubricant on the linings. Install the wheel and drum 
and adjust the shoes. 


Install the adjusting hole cover on the brake 
backing plate. 


Check and adjust the other brake assembly. 


Apply the brakes. If the pedal travels more than 
halfway to the floor, there is too much clearance 
between the brake shoes and the drums. Repeat 
Steps 2 and 3 above. 


When all brake shoes have been properly 
adjusted, lower the vehicle and road test to 
check brake operation. Perform the road test 
only when the brakes will apply and the vehicle 
can be safely stopped. 


SAFETY 


Breathing Asbestos Dust 


WARNING: DO NOT INHALE DUST FROM BRAKES, 
CLUTCHES OR ASSOCIATED COMPONENTS. 
INHALATION OF DUST CONTAINING ASBESTOS 
FIBERS CAN BE INJURIOUS TO YOUR HEALTH 
AND COULD CAUSE CANCER OR ASBESTOSIS. 
COMPRESSED AIR OR BRUSHES MUST NOT BE 
USED TO CLEAN BRAKES, BRAKE DRUMS, 
CLUTCHES AND ASSOCIATED COMPONENTS. A 
VACUUM CLEANER EQUIPPED FOR THIS 
PURPOSE SHOULD BE CAREFULLY USED TO 
REMOVE ANY DUST (ROTUNDA MODEL 
091-00001). ADHERENT DUST SHOULD BE 
REMOVED WITH A DAMP RAG. ANY DUST 
SHOULD BE CONTAINED IN A SEALED AND 
LABELED BAG FOR DISPOSAL. WEAR AN 
APPROVED HIGH EFFICIENCY CARTRIDGE OR 
AIR LINE RESPIRATOR AND USE EXTRA CAUTION 
TO AVOID BREATHING THIS DUST. USE 
NON-ASBESTOS REPLACEMENT PARTS 
WHENEVER POSSIBLE. 


The following procedures are recommended to 
minimize asbestos dust exposures during brake and 
clutch servicing of trucks, tractors and trailers. These 
procedures are consistent with asbestos regulations 
set forth by the Occupational Safety and Health 
Administration (OSHA). Adherence to these 
procedures will eliminate exposures to asbestos 
during brake and clutch servicing. 
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An area should be designated for all brake and clutch 
services. Entrances to this area must be posted with 
the following sign: 


ASBESTOS 

Dust Hazard 

Avoid Breathing Dust 

Wear Assigned Protective Equipment 


Do Not Remain in Area Unless Your Work 
Requires It 


Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 


Only essential personnel should be present in the 
immediate maintenance area during brake and clutch 
servicing. 


During brake servicing, use a toxic dust air purifying 
respirator of either single-use or replaceable cartridge 
type. lt must be approved by the Mine Safety and 
Health Administration (MSHA) or by the National 
Institute of Occupational Safety and Health (NIOSH). It 
shall be worn during all procedures from removal of 
wheels to reassembly. An example of an acceptable 
respirator is the 3M-99 10 or 9920 (or equivalent). 


Wheel brake assemblies must be cleaned carefully 
using a vacuum cleaner recommended for use with 
asbestos fibers. A vacuum for this purpose is available 
from the Rotunda Equipment Catalog, model number 
O9 1-000011 or equivalent. Similar vacuums are also 
manufactured by Nilfish and Hako (‘‘Minuteman’’). If 
additional cleaning is necessary, a rag soaked with 
water or Rotunda Brake washer Model 065-000 16 or 
equivalent must be used. 


Grinding or sanding on brake linings, pads, rotors or 
drums, shall be done only while using properly 
exhaust-ventilated equipment. A respirator must be 
worn while performing these operations. 


During removal of vacuum bags, an approved 
respirator, as described above, shall be worn. 
Industrial vacuum cleaner bags containing asbestos 
dust, cloths used for wiping brake assemblies, and 
other asbestos-contaminated debris shall be sealed in 
plastic bags and labeled with the following warning 
label printed in letters of sufficient size and contrast to 
be readily visible and legible: 


CAUTION 

Contains Asbestos Fibers 

Avoid Breathing Dust 

Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 


All asbestos waste must be disposed of in accordance 
with OSHA and Environmental Protection Agency 
(EPA) asbestos regulations. Asbestos waste must not 
be incinerated or disposed of in community water 
supplies. 


All fioor cleaning in the asbestos servicing area and 
clean-up of waste from grinding or sanding must be 
done using an approved vacuum cleaner while wearing 
a proper respirator. 
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Rear Drum Brakes 
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REMOVAL AND INSTAL: ATION 


Moesiae sm er 


Rear Brake Drum: 


Bronco, Ғ-150--Е-250- -Ғ-350, 
Е-150--Е-250--Е-350 


WARNING: DO NOT ІМНА: Е DUST FROM BRAKES, 
CLUTCHES OR ASSOCIATED COMPONENTS. 
INHALATION OF DUST CONTAINING ASBESTOS 
FIBERS CAN BE INJURIOUS TO YOUR HEALTH 
AND COULD CAUSE CANCER OR ASBESTOSIS. 
COMPRESSED AIR OR BRUSHES MUST NOT BE 
USED TO CLEAN BRAKES, BRAKE DRUMS, 
CLUTCHES AND ASSOCIATED COMPONENTS. А 
VACUUM CLEANER EQUIPPED FOR THIS 
PURPOSE SHOULD BE CAREFULLY USED TO 
REMOVE ANY DUST (ROTUNDA MODEL 
091-00001). ADHERENT DUST SHOULD BE 
REMOVED WITH A DAMP RAG. ANY DUST 
SHOULD BE CONTAINED IN A SEALED AND 
LABELED BAG FOR DISPOSAL. WEAR AN 
APPROVED HIGH EFFICIENCY CARTRIDGE OR 
AIR LINE RESPIRATOR AND USE EXTRA CAUTION 
TO AVOID BREATHING THIS DUST. USE 
NON-ASBESTOS REPLACEMENT PARTS 
WHENEVER POSSIBLE. 


Removal 


1. Raise the vehicie so the wheei and tire assembly 
is clear of the floor and install safety stands under 
the axle. 


2. Removethe hub cap if equippec, and wheel and 
tire assembly. Remove the spring retaining nuts 
and remove the brake drum. 


3. Check the brake surface drum runout. If surface 
is worn or run out exceed the specifications, the 
drum should be turned. 


If the brake drum will no: come off, insert a narrow 
screwdriver through the brake adjusting hole in 
the backing plate, and disengage the adjusting 
lever from the adjusting screw. While holding the 
adjusting lever away froin the adjusting screw, 
loosen the adjusting screw with the Brake 
Adjusting Tool D81L- 1 103-C or equivalent. 
Loosen the adjusting screw only if the drum 
cannot be removed. Do not burr, chip, or 
damage the notches in the adjusting screw 
or the self adjusting mechanism will not 
function properly. 


If the adjusting screw was :oosened, check 
to be sure the adjusting lever is still properly 
seated in the shoe web. 
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Expanding Brake Shoes—F-250—F-350, 
E-250 — E-350 Rear 


ADJUSTING 
LEVER 


REMOVED PACA 
ZEE (© 


ІР 


< 


A 


MOVE HANDLE UPWARD 
TO RETRACT BRAKE SHOES 
MOVE HANDLE 
DOWNWARD 

TO EXPAND 

BRAKE SHOES 


WEB LEDGE 


DESIGN BRAKE H1582-D 


Installation 


1. Remove the protective coating from a new drum 
with Brake Parts Cleaner, E6AZ-19579-BA or 
equivalent. 


2. Adjust the brakes as described in this section. 


install the drum onto the axle shaft flange or hub 
assembly. 


4. install the brake drum retaining clips securely. 
Install the wheel on the axle shaft flange or hub 
studs against the drum, and tighten the wheel 
retaining nuts to specification listed at the end of 
this section. 


Brake Shoe and Adjusting Screw — Standard 
Seif Adjusting Brake Design 


F-150, E-150 and Bronco 
Removal 


1. Remove the wheel and drum and install a clamp 
over the ends of the brake cylinder as shown. 


2. Contract the shoes as follows: 


a. Disengage the adjusting lever from the 
adjusting screw by pulling backward on the 
adjusting lever cable. 


b. Move the outboard side of the adjusting 
screw upward and back off the pivot nut as 
far as it will go. 


3. Pull the adjusting lever, cable and automatic 
adjuster spring down and toward the rear to 
unhook the pivot hook from the large hole in the 
secondary shoe web. Do not pry the pivot 
hook out of the hole. 


4. Remove the automatic adjuster spring and 
adjusting lever. 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove the secondary shoe-to-anchor spring 
using a brake spring removal / installation tool. 
Using the same tool, remove the primary 
shoe-to-anchor spring and unhook the cable 
anchor. Remove the anchor pin plate (if 
equipped). 


6. Remove the cable guide from the secondary 
shoe. 


7. Remove the shoe hold-down springs, shoes, 
adjusting screw, pivot nut, and socket. Note the 


color and position of each hold-down spring. 


They must be re-assembled in the same 
position. 


8. Remove the parking brake link and spring. 
Disconnect the parking brake cable from the 
parking brake lever. 


9. Remove the brake secondary shoe and 
disassemble the parking brake lever from the 
shoe by removing the retaining clip and spring 
washer. 


Spring Replacement — Typical 


RETRACTING 
SPRINGS 


REMOVAL 
TOOL 


Ww) 


INSTALLATION 
TOOL 


BRAKE CYLINDER CLAMP 


Rear Drum Brakes 
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Self Adjusting Brake Assemblies 
Standard —F-150 and E-150 Rear and Bronco 


PARKING BRAKE “S FORWARD WASHER 


LINK SPRING ANCHOR PIN PLATE RETRACTING 
SPRING 
ANCHOR BRAKE 
PIN CYLINDER 
= | SECONDARY 
BRAKE SHOE 2 SBS / (НОЕ AND 
HOLD-DOWN КШ SJ] S3 S 


t 


ADJUSTER 
CABLE 


SPRINGS (aS „д 

7 Wy} AN CABLE 
| (aid | op GUIDE 

MEN = — = |] Y 
r SELF- 

16 Bl 
\ f | PARKING 
МА (JP BRAKE 
LEVER 


A\ 
Y М еге) ADJUSTER 
PARKING МС, Ар > LEVER 
BRAKE LINK di 2 7 SPRING 
Z= 


No 


S UE TE “2 
> 1 ДИМ 
PRIMARY SHOE WE PIVOT HOOK 
AND LINING 
ADJUSTING 


PARKING BRAKE CABLE вея ADJUSTING 
HOUSING RETAINER LEVER 


11.0 INCH REAR BRAKE (LEFT SIDE) 


PARKING BRAKE CABLE 


Н4686-18 


installation 


1. 


2. 


Clean the ledge pads on the backing plate. Sand 
lightly to bare metal. 


Apply a light coating (O.80mm | 1/32 inch] thick) 
of high temperature lithium-base grease Long-Life 
Lubricant, C 1AZ-19590-BA (ESA-M 1C75-B) or 
equivalent, Disc Brake Caliper Lubricant 
D7AZ-19590-A (ESA-M 1C 172-A), or equivalent 
at the points where the brake shoes touch the 
backing plate. Also lubricate the adjusting cable 
eye and the anchor pin area. 


Before installing the rear brake shoes, assemble 
the parking brake lever on the secondary shoe 
and secure with the spring washer and retaining 
clip. 


Position the brake shoes on the backing plate, 
and install the hold-down spring pins, springs, and 
cups. Install the parking brake link, spring, and 
washer. Connect the parking brake cable to the 
parking brake lever. 


Install the anchor pin plate, (if equipped), and 
place tne cable anchor over the anchor pin with 
the crimped side toward the backing plate. 


Install the primary shoe-to-anchor spring using a 
brake spring removal / installation tool. 


install the cable guide on the secondary shoe with 
the flanged hole fitted into the hole in the 
secondary shoe. Thread the cable around the 
cable guide groove. 


Be sure the cable is positioned in this 
groove, and not between the guide and the 
shoe web. 
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REMOVAL AND INSTALLATION (Continued) 


8. install the secondary snoe-to-anchor (long) Self Adjusting Brake Assemblies 
spring. Standard —F-150 and E-150 Rear and Bronco 


Be sure the cabie end is not cocked ог 

binding on the anchor pin when installed. Ail 

parts should be flat on the anchor pin. PARKING BRAKE MR FORWARD WASHER 
Remove the brake cylinder clamp. LINK SPRING ANCHOR PIN PLATE RETRACTING 
SPRING 


4 Gem ТЫ 
Spring Replacement -- Typical SECONDARY 


BRAKE SHOE SHOE ANO 
HOLD-DOWN LINING 
RETRACTING CABLE 
GUIDE 


SPRINGS 


on 


REMOVAL 4 L ADJUSTER 
OOL y 


ADJUSTER 


PARKING) 4” LEVER 
BRAKE LINK 4 SPRING 
SS en | 
PRIMARY SHOE SS — 22 PIVOT HOOK 
AND LINING А 
ADJUSTING | PARKING BRAKE CABLE 
CLAMP RETRACTING PARKING BRAKE CABLE. "CREW ADJUSTING 
SPRINGS HOUSING RETAINER LEVER 
ЕД > — INSTALLATION 11.0 INCH REAR BRAKE (LEFT SIDE) H4686-1B 
= TOOL 
[^ 


9. Apply alithium-base grease, Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent, 
or Disc Brake Caliper Lubricant D7AZ-19590-A 
(ESA-M1C172-A) or equivalent, to the threads 
and the socket end of the adjusting screw. Turn 


ыл ТТ | the adjusting screw into the adjusting pivot nut to 
/ т the end of the threads and then loosen it one-half 
4 2 turn. 
BRAKE CYLINDER CLAMP H4963-B | Install the adjusting screw assembly in the 


same location from which it was removed. 
Interchanging the brake shoe adjusting 
screw assemblies from one side of the 
vehicle to the other will cause the brake 
shoes to retract rather than expand each 
time the automatic adjusting mechanism is 
operated. To prevent incorrect installation, the 
socket end of each adjusting screw is stamped 
with R or L to indicate their installation on the right 
or left side of the vehicle. The adjusting pivot nuts 
can be distinguished by the number of lines 
machined around the body of the nut. Two lines 
indicate a right hand nut; one line indicates a left 
hand nut. 


10. Place the adjusting socket on the screw and 
install the assembly between the shoe ends with 
the adjusting screw nearest the secondary shoe. 


11. Hook the cable hook into the hole in the adjusting 
lever from the outboard plate side. The adjusting 
levers are also stamped with an R or L to indicate 
their installation on the right or left hand brake 
assembly. 
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Rear Drum Brakes 
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REMOVAL AND INSTALLATION (Continued) 


Adjusting Screw and Lever Bronco, E and F 
Series- 150-350 Rear 


PIVOT NUT | 


12. 
13. 


14. 


ADJUSTING 
LEVER 


WASHER 


SOCKET 


ШШЩ 
IDENTIFICATION AER WASHER 
E-150, F-150, BRONCO REAR 
STANDARD DESIGN H4964-B 


Place the hooked end of the adjuster spring in the 
large hole in the primary shoe web, and connect 
the loop end of the spring to the adjuster lever 
hole. 


Pull the adjuster lever, cable and automatic 
adjuster spring down toward the rear to engage 
the pivot hook in the large hole in the secondary 
shoe web. 


After installation, check the action of the adjuster 
by pulling the section of the cable between the 
cable guide and the adjusting lever toward the 
secondary shoe web far enough to lift the lever 
past a tooth on the adjusting screw wheel. The 
lever should snap into position behind the next 
tooth, and releasing the cable should cause the 
adjuster spring to return the lever to its original 
position. This return action of the lever will turn 
the adjusting screw one tooth. 


If pulling the cable does not produce the action 
described, or if lever action is sluggish instead of 
positive and sharp, check the position of the lever 
on the adjusting screw toothed wheel. With the 
brake in a vertical position (anchor at the top), the 
lever should contact the adjusting wheel one 
tooth above the center line of the adjusting screw. 
If the contact point is below this center line, the 
lever will not lock on the teeth in the adjusting 
screw wheel, and the screw will not be turned as 
the lever is actuated by the cable. 


To find the cause of this condition: 


a. Checkthe cable end fittings. The cable 
should completely fill or extend slightly 
beyond the crimped section of the fittings. If 
this does not happen, the cable assembly 
may be damaged, and should be replaced. 
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b. Checkthe cable guide for damage. The cable 
groove should be parallel to the shoe web, 


and the body of the guide should lie flat 
against the web. Replace the guide if it 
shows damage. 


с. Checkthe pivot hook on the lever. The hook 
surfaces should be square with the body on 
the lever for proper pivoting. Repair the hook 


or replace the lever if the hook shows 
damage. 


G. Besurethe adjusting screw socket is 


properly seated in the notch in the shoe web. 


Seif Adjusting Brake Assembiies 
Standard -—F-150 and E-150 Rear and Bronco 


PARKING BRAKE «IK FORWARD WASHER 


LINK SPRING ANCHOR PIN PLATE RETRACTING 
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SECONDARY 
SHOE AND 


BRAKE SHOE LINING 


HOLD-DOWN 
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PARKING BRAKE CABLE 


ADJUSTING 
LEVER 


PRIMARY SHOE 
AND LINING 


ADJUSTING 


PARKING BRAKE CABLE SCREW 
HOUSING RETAINER 


H4686- 1B 


11.0 INCH REAR BRAKE (LEFT SIDE) 
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Brake Shoe Adjusting Screw 


Web Ledge Design-Rear —E-250-E-350, Ғ-250 


and F-350 
Removai 


1. Raise the vehicle so the wheels clear the floor 
and install safety stands under the axle. 


2. Remove the wheel and drum. If the drum does not 
clear the brake shoes, retract the brake shoes 


where shown. 


Hemove the parking brake lever assembly 


retaining nut from behind the backing plate and 


remove the parking brake lever assembly. 


anchor pin, cable guide, and adjusting lever. 


4. Remove the brake shoe retracting springs. 


Remove the adjusting cable assembly from the 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove the brake shoe hold-down spring (use 
Tool Number T73T-2300-A or equivalent) from 
each shoe. 


6. Remove the brake shoes and adjusting screw 
assembly. 


7. Disassemble the adjusting screw assembly. 


Expanding Brake Shoes — F-250 — F-350, 
E-250 — E-350 Rear 


ADJUSTING 
_ LEVER 


2777 a 
4 т (С 
«С 


7 
(В 


О, 


PLUG 
REMOVED 


MOVE HANDLE UPWARD 
TO RETRACT BRAKE SHOES 
MOVE HANDLE 
DOWNWARD 

TO EXPAND 

BRAKE SHOES 


ялау, 


W 


£ WEB LEDGE 
DESIGN BRAKE H1582-D 


Self Adjusting Brake Assemblies-Heavy 
Duty — E-250 — E-350, F-250—F-350 


PARKING BRAKE 
LEVER ASSEMBLY 


BOLT — й 
ANCHOR 


PIN OVA SECONDARY SHOE 
ww AC. CS AND LINING 
RETRACTING (4 
SPRING ыт — .- 5 

Y PARKING 
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BRAKE CYLINDER 


BRAKE 
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BRAKE SHOE 
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SPRINGS wa A 
т Б 2 ТА SPRING 
SPRING S ADJUSTING LEVER 
PRIMARY SHOE, ADJUSTING 
AND LINING REAR BRAKE (LEFT SIDE) SCREW SLOTS 
RETRACTING 
SPRING REAR AXLE 
PRIMARY SHOE ASSEMBLY 
AND LINING 
WASHER A 
BOLT 


RETAINER 


CLAMP BACKING NUT 


PLATE 


@ DRW VEHICLES HAVE 
A RETAINING BRACKET SECONDARY SHOE 

RIVETED TO AND LINING 

BACKING PLATE IN 

PLACE OF RETAINER CLAMP. H4965-C 


Installation 
1. Clean the ledge pads on the backing plate. 


2. Apply alithium-base grease, Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent, 
or Disc Brake Caliper Lubricant D7AZ-19590-A 
(ESA-M 1C 172A) or equivalent to the retracting 
and hold-down spring contacts on the brake 
shoes and backing plate. 


3. Apply alithium-base grease, Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent, 
Disc Brake Caliper Lubricant D7AZ-19590-A 
(ESA-M 1C 1724), or equivalent or to the threads 
and socket end of the adjusting screw. 


4. Install the upper retracting spring on the primary 
and secondary shoes as shown, and position the 
shoe assembly on the backing plate with the 
wheel cylinder push rods in the shoe slots. | 


5. Install the brake shoe hold-down springs. Use tool 
number T73T-2300-A or equivalent. 
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REMOVAL AND INSTALLATION (Continued) 


Self Adjusting Brake Assemblies-Heavy 
Duty — E-250 — E-350, F-250 — F-350 
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ОИ con BRAKE CYLINDER 
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REMOVAL AND INSTALLATION (Continued) 


F-250, F-350 and E-250, E-350 Rear Web Ledge 
Single Anchor Brake —Disassembled 


SHOE 
ADJUSTING HOLD-DOWN 
HOLE COVER SPRING-2068 


2092 


PRIMARY SHOE 
LINING 


6. Install the brake shoe adjustment screw 
assembly with the slot in the head of the adjusting 
screw toward the primary shoe. Install the lower 
retracting spring, adjusting lever spring, adjusting 
lever assembly, and connect the adjusting cable 
to the adjusting lever. Position the cable in the 
cable guide and install the cable anchor fitting on 
the anchor pin. 


Install the adjusting screw assemblies in the 
same locations from which they were 
removed. Interchanging the brake shoe 
adjusting screw assemblies from one side of 
the vehicle to the other will cause the brake 
shoes to retract rather than expand each 
time the automatic adjusting mechanism is 
operated. To prevent incorrect installation, the 
socket end of each adjusting screw is stamped 
with an R or L to indicate their installation on the 
right or left side of the vehicle. The adjusting pivot 
nuts can be distinguished by the number of lines 
machined around the body of the nut. Two lines 
indicate a right hand nut; one line indicates a left 
hand nut. 


7. Install the parking brake assembly in the anchor 
pin and washer and secure with the retaining nut 
behind the backing plate. 


8. Adjust the brakes before installing the drums as 
described in this section. 


Rear Drum Brakes 
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ADJUSTING 
SCREW-2041 


2219 


BACKING PLATE BRAKE CYLINDER PARKING BRAKE 
LOCKNUT 2211 OR 2212 LEVER 
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SHOE ADJUSTING CABLE SECONDARY 
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SHOE HOLD-DOWN 
SPRING-2068 


ADJUSTING 
LEVER 
PIN-2108 


ADJUSTING LEVER 
RETURN SPRING 
2A180 


ADJUSTING LEVER 
2A176 


RETRACTING 


SPRING-2049 ADJUSTING SCREW 


SOCKET-2047 
H1430-H 


ADJUSTING 
SCREW ASSEMBLY 


ue 


ADJUSTING 


LEVER 
E-250-350 REAR; F-250, F-350 REAR 
WEB LEDGE DESIGN 


Brake Wheel Cylinder 
Removal 


1. 


2. 


Remove the wheel, drum, and brake shoes. 
Remove the cylinder-to-shoe connecting links. 


Disconnect the brake line from the brake cylinder. 


Remove the brake cylinder retaining bolts and 
lockwashers, and then remove the cylinder from 
the backing plate. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 3. Install the brake shoes and the connecting links 

1. Placethe brake cylinder on the backing plate and between the shoes and cylinder. Install the drum 
install the retaining bolts and lockwashers. and the wheel. 

4. Adjust the brakes (described in this section) and 
bleed the system as described in Section 06-00, 
Brake—General Service. Check pedal operation 
before moving the vehicle. 


2. Installa new gasket on the brake line fitting (if 
equipped) and connect the brake line to the brake 
cylinder. 


Rear Brake Backing Plate installation 

Removal 1. Position the rear backing plate on the retaining 
bolts in the axle housing flange. Insert the axle 

ошеа зоос DIOC shaft assembly into the housing so the splines 


remove the rear wheel and brake drum. 2 p : ; 
4 А r, with the bearin 
Disconnect the brake line from the brake cylinder Ше ies d 9 


E e against the backing plate. Install the retaining 
containing a smal! amount of brake fluid to nuts through the access hole in the axle shaft 


prevent air from entering the system. Remove the flange. On E-250 equipped with Dana semi-float 

brake shoes and brake cylinder. Disconnect the rear axles, install the backing plate, hub and axle 
parking brake lever from the cable. shafts after referring to Axle Shafts Installation in 
If the rear backing plate is being removed from a Section 05-02D Axle—Dana. On F-250 vehicles 
Ford 8.8 inch ring gear axle on a F-150, E-150, with Ford Semi-Float rear axles, refer to Section 


Bronco refer to Section 05-02G. For the Dana 05-02A, Axle—Ford 10.25 Inch Ring Gear. On 
Semi-Float axle installed on a E-250 refer to F-250 HD with Ford Full-Float rear axles, refer to 


Section 05-02D. Ford Semi-float rear axle for Section 05-02A, Axle—Ford 10.25 Inch Ring 
F-250, refer to Section 05-024, Integral Carrier Gear. On E-250 HD and E-350 vehicles with Dana 
Axle 10.25 Inch Ring Gear. Remove the C-clip in Full-Float rear axles, refer to Section 05-02D, 

the differential case which holds the axle shaft in Axle, Rear—Dana. 


place. After the C-clip has been removed, slide Install the brake cylinder and brake shoes. On 


the axle shaft out of the housing. Remove the ; 
backing plate after the axle shaft has been са cs connect ine parking Drake сазеко 


removed. 

Connect the brake line to the brake cylinder and 
install the wheel and brake drum. Adjust the 
brake shoes (described in this Section) and bleed 
air from the system as described in Section 
06-00, Brake—General Service. 


For backing plate removal procedures from a 
Dana Full Float rear axle installed on E-250 HD; 
E-350, refer to Section O5-O2E. For Ford Full 
Float rear axle for F-250 HD and F-350, refer to 
Section 05-02B Axie—Ford 10.25 inch Ring 
Gear. Remove the backing plate after the axle . Tighten the wheels to the specification given at 
shaft and hub have been removed. the end of this section. 


DISASSEMBLY AND ASSEMBLY 


Brake Wheel Cylinder . Remove the bleeder screw from the cylinder. 
Disassembly 


1. With the wheel cylinder removed, remove the 
rubber boots from the ends of the brake cylinder. 
Remove the pistons, cups, and piston return 
spring and piston expander assembly from the 
cylinder. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


`+ ———. 


Double Servo Rear Brake Wheel Cylinder 


BOOT BRAKE 
2206 CYLINDER 
CUP 2261 


J* 


PISTON 


Assembly 


1. Coat all brake cylinder parts with clean Heavy 
Duty Brake Fluid C6AZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent. 


Install the bleeder screw in the brake cylinder. 


AND CUP EXPANDER 


YN 
ү 


2197 SCREW-2208 


RETURN SPRING 


ASSEMBLY-2204 


| 


NAS 
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Place the piston return spring and cup expander 
assembly, cups, and pistons in the cylinder bore, 
and install a boot and link over each end of the 
cylinder. Clamp the brake cylinder pistons 
against the ends of the cylinder. When using a 
brake cylinder repair kit follow the 


instructions in the kit and use all of the parts 
provided. 


Number 
[рыба | Brake St Adusing Gauge |а — _ 


CH2706-2K 


| 
Brake and Clutch Service Vacuum 
Brake Parts Washer 


Brake Shoe Adjusting Gauge 
Bearing Packer 
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DESCRIPTION AND OPERATION 


HD (Heavy Duty) Pin Rail Slider Caliper Disc 
Brakes 


F-250—F-350 (4x2), E-250—E-350, апа 
F-250—F-350 (4x4), model trucks are equipped with 
dual piston, pin rail slider caliper disc-brakes in the 
front, and conventional drum brakes in the rear. The 
system has a dual master cylinder and vacuum 
booster. F-Super Duty series vehicles are equipped 
with dual piston, pin rail slider caliper disc brakes in 
the front and rear. The system uses a dual master 
cylinder and a Hydro-Boost. 


06-03-2 Brakes, Disc —Light and Heavy Duty — Sliding Caliper 06-03-2 
DESCRIPTION AND OPERATION (Continued) 
Disc Brake F-250 (Above 6900 GVWR) —F-3506, 
(4x2) 
PIN MUST BE INSTALLED SO THAT 
RETENTION TABS ARE IN CONTACT 
SPINDLE yew 2 INSURE THAT PIN IS FULLY INSERTED 
SOT м (4 PLACES). ITEM MAY ВЕ INSTALLED LUG NUT 


FROM THE OUTBOARD SIDE AS SHOWN 


WITH PINS ORIENTED IN THE GROOVES 
AS SHOWN IN VIEW 2. 


OPTIONALLY PINS MAY BE INSTALLED 
FROM THE INBOARD SIDE. 


DO 

| E. at | \\ 
9y e 7 
< 


WHEEL BALANCE 


‘WEIGHT (AS REQUIRED) ~ ——»2 


HUB AND ROTOR 
CALIPER SUPPORT 1102 
PIN ASSEMBLY 
2C150 


2B121 (LH) 1102 F-350 WITH DUAL REAR WHEELS 
28120 (RH) SAME AS MAIN VIEW EXCEPT AS 
GASKET SHOWN 
2B160 COTTER PIN-72071 
(INSTALL IN 
DIRECTION PIN RAIL 
BOLT SCREW LUG NUT SHOWN) ASSEMBLY 
7-10 К-т SUPPORT 
SPLASH SHIELD mal 
2K004 (RH) (5-7 FT-LB) NUT BRACKET 
2K005 (LH) FRONT WHEEL 
HUB GREASE 


RETAINER-1190 


INNER CONE 
AND ROLLER ASSEMBLY 
4221 


OUTER CONE AND 
ROLLER ASSEMBLY 
1216 


CALIPER 


RETAINER CAP | 

1131 

F-250-350 (4 X 2) WITH SINGLE REAR WHEELS 
LH SHOWN 


MAIN VIEW ANTI-RATTLE 


SPRING 


PIN RAIL 
ASSEMBLY 


H4949-2B 


The disc brake is of the pin rail slider caliper design, 
with two pistons on the same side of the rotor. The unit 
consists of a caliper which slides on two pins that also 
attach the caliper to the spindle (or anchor plate on 
F-Super Duty rear disc brakes). 
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DESCRIPTION AND OPERATION (Continued) 


Disc Brake System —E-250—E-350 


PIN MUST BE INSTALLED SO THAT RETENTION TABS ARE IN HUB AND 
CONTACT WITH THIS SPINDLE SURFACE TO INSURE THAT ROTOR-1102 
PIN IS FULLY INSERTED (4 PLACES). 

ITEM MAY BE INSTALLED FROM THE OUTBOARD SIDE AS 
SHOWN WITH PINS ORIENTED IN THE GROOVES AS SHOWN 
IN VIEW 2 


SPINDLE 


PIN 
RAIL SCREW 


CALIPER 
ASSEMBLY 


HUB AND 
ROTOR-1102 


E-350 
W/DUAL REAR WHEELS 
SAME AS MAIN VIEW EXCEPT AS SHOWN 


WA - 
GASKET | SHER-1195 COTTER 
GREASE 


| | Z ø PIN-72071 
RETAINER | t 

1190 / А: NUT-374504 

SHIELD 

INNER 

BEARING CAP-1131 

4221 


NUT RETAINER 
LUG NUT ' 374636 H3453-2D 


The caliper contains the two pistons. The pistons and 
cylinder bores are protected by boot seals fitted to a 
groove in the piston and a groove in the cylinder 
housing. The spindle mounting positions the caliper 
assembly over the rotor rearward. 


Disc Brake System — F-250, F-350 (4x4) 


CALIPER ASSEMBLY 
2B120 (RH) 
| 28121 (LH) 


CALIPER SUPPORT | 
BRACKET 


PIN ASSEMBLY 


VIEW FOR F-250 AND 350 (4 X 4) 
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DESCRIPTION AND OPERATION (Continued) 


Disc Brake System-—F-Super Duty Chassis Cab, 
Stripped Chassis and Motor Home 
Chassis — Typical 


CALIPER EM 
ASSEMBLY 
| ey GREASc ЫЫ А 
| ВЕТА!МЕВ ( 
SCREW (74-89 FT-LB) 
7-10 N:m 
(5-7.5 FT-LB) 
INNER 
BEARING 
WHEEL LUG 
NUT STUD 


РІМ RAIL 


SUPPORT ASSEMBLY 
ВВАСКЕТ 


CALIPER 


PIN RAIL 


UB 
ASSEMBLY yew 2 АСЕ МЫ OUTER NUT 


LD (Light Duty) Pin Rail Slider Caliper Disc 
Brakes 

The disc brake assembly used on F- 150, E- 150, and 
Bronco and F-150 (4x4) vehicles is a pin rail sliding 
caliper, single piston type and attaches to its 
supporting member similarly to the dual piston pin rail 
slider design. 
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DESCRIPTION AND OPERATION (Continued) 


Sliding Caliper Disc Brake Installation —F-150 


PIN MUST BE INSTALLED SO THAT 
RETENTION TABS ARE IN CONTACT 
WITH THIS SPINDLE SURFACE TO 
INSURE THAT PIN IS FULLY INSERTED 


(4 PLACES). ITEM MAY BE INSTALLED 
FROM THE OUTBOARD SIDE AS SHOWN 
WITH PINS ORIENTED IN THE GROOVES 

AS SHOWN IN VIEW Z. | INNER SHOE 
OPTIONALLY PINS MAY BE INSTALLED 
FROM THE INBOARD SIDE. 00 
CALIPER 
2B120 (RH) 
CLIP-2B164 


2B121 (LH) 


PIN 
2C150 SCREW 


611171 


7-10 Nem 
(5-7.5 FT-LB) 
HUB AND ROTOR 
RETAINER 1102 


OUTER BEARING 
1216 
COTTER PIN 
642569 


MUST BE INSTALLED 
IN DIRECTION SHOWN 


INNER BEARING T di 
| PIN RAIL 


1201 s 
o E CALIPER 
.LUG NUT 
WHEEL BALANCE NUT 
WEIGHT (AS REQUIRED) 374504 CAP-1131 
Шол LOCK NUT 
374536 


MAIN VIEW 


CALIPER SUPPORT 
BRACKET 


SPINDLE 
3105 (RH) 
3106 (LH) — Суу 


SPLASH SHIELO 
2K004 (RH) 
2К005 (LH) 


06-03-6 Brakes, Disc —Light and Heavy Duty — Sliding Caliper 06-03-6 
DESCRIPTION AND OPERATION (Continued) 


Sliding Caliper Disc Brake installation —F-150 
and Bronco (4x4) with Automatic Hublocks 
SLIDING CALIPER DISC BRAKE INSTALLATION — 
F-150 AND BRONCO (4x4) WITH AUTOMATIC HUBLOCKS 


SHIELD 
2K004 (RH) 
2K005 (LH) 


SEAL 
BEARING 
SPINDLE 


1175 
3123 
3105 
“ - ç 


CONE AND 
ROLLER-4221 


STEERING KNUCKLE NUT DANA 

3130 (RH) ~ 

3131 (LH) 
CUP 
4222 

CONE AND 
ROLLER-4221 
LOCKNUT 
1197 
H5065-A 


RETAINER 
1198 


Sliding Caliper Disc Brake installation —F-150 


and Bronco (4x4) with Manual Hublocks 
SLIDING CALIPER DISC BRAKE INSTALLATION — 
F-150 AND BRONCO (4x4) WITH 


MANUAL HUBLOCKS 


SHIELD 
2K004 (RH) 
2К005 (LH) BEARING 
CUPS 
SPINDLE NUT INNER WHEEL 
BEARING 
ADJUSTING 


` 


CEg “~ 


ДТ 


e 
$ 
ON 
STEERING 
KNUCKLE 
3130 (RH) ЕРГЕ 
BEARING SPINDLE GREASE 
SEAL 
ROTOR OUTER WHEEL 
BEARING 
H5066-A 


3131 (LH) 


06-03-7 Brakes, Disc —Light and Heavy Duty — Sliding Caliper 
DESCRIPTION AND OPERATION (Continued) 


Sliding Caliper Disc Brake Installation —F-250 
L.D. (4x4) 


SLIDING CALIPER DISC 
BRAKE INSTALLATION- 
F-250 L.D. (4x4) 


-31 ROLLER 
BEARING-3123 4221 


SPINDLE-3105 


STEERING 


KNUCKLE 
2 3 NEU SHIELD 
3131 (LH) 2K004 (RH) 
2K005 (LH) cup 
4222 
CONE AND 
ROLLER-4221 ADJUSTING 


NUT 


Sliding Caliper Disc Brake Installation —F-250 
H.D. (4x4) 


SLIDING CALIPER DISC 
BRAKE INSTALLATION- 
Ғ-250 H.D. (4х4! 


SHIELD 
2K004 (RH) 
2К005 (LH) 


SEAL 
1175 


BEARING 
3423 


CONE AND 
ROLLER-4221 


SPINDLE 


STEERING 
KNUCKLE 
3130 (RH) 
3131 (LH) 


CONE AND 
ROLLER-4221 


THRUST WASHER 
1C245 


LOCKNUT 
1197 


LOCKWASHER 
1B198 


LOCKNUT 
1197 
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HUB 


H5067-A 


H5068-A 
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DESCRIPTION AND OPERATION (Continued) 


GS с: SRM С —туяул S ER 


The ends of the inner shce and lining assembly are 
confined within the spindle assembly. An anti-rattle clip 
is positioned between the shoe and spindle assembly 
at the bottom of the caliper. The outer shoe flange 
rests against the shoe locating and torque surfaces on 
the caliper housing. The inner and outer shoes are not 
interchangeable. 


Disc Brake System-— t- 156 


PIN MUST BE INSTALLED SC THAT 
RETENSION TABS ARE IN CONTACT 
WITH THIS SPINDLE SURFACE TO 
INSURE THAT PIN iS FULLY INSERTED 
(4 PLACES). 

ITEM MAY BE INSTALLED FROM THE 
OUTBOARD SIDE AS SHOWN WITH PINS 
ORIENTED IN THE GROOVES AS 
‘SHOWN IN VIEW 2. 
OPTIONALLY PINS MAY BE INSTALLED 
FROM THE INBOARD SIDE. 


PIN ASSEMBLY 
2C150 


2B120 (RH) 
2B121 (LH) 


INSTALL CALIPER 
INLET SHIPPING PLUG 
OVER BLEED SCREW 


The caliper housing is a single piece finished casting 
positioned on the spindle (knuckle on 4x4) assembiy. 


` T HERNEEND x `” TIC C30 ORI z > 


MAIN VIEW 
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CALIPER ASSEMBLY 


SPINDLE HUB AND 
3105 (RH) es | ROTOR-1102 
3106 (LH) // АУ | 
| viewz Ф EW Y нео | 
= | , 2K004 (RH) 
ы 2К005 (LH) 
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| 


€ C) BRAKE PAD 
ФС EIS INSTALL PIN 
ASSEMBLIES 
IN SLIDING 
CALIPER 


VIEW Y AS SHOWN 


OUTER 


BEARING 
1216 OUTER 
BEARING 
RETAINING 
WASHER COTTER PIN 
1195 642569 
(INSTALL IN 


DIRECTION SHOWN) 


CAP-1131 


GREASE е 
GASKET / RETAINER iis: ee 
28160 / 1190 NUT RETAINER 
/ CA E 374536 
: | - 
WEN amm шейт AN 

7-10 N-m BEARING WHEEL BALANCE a 

(5-7.5 FT-LB) 1201 WEIGHT (AS REQUIRED) HUBCAP 


H4950-2C 


Pins are inserted between the machined surfaces of 
the caliper and spindle assemblies (View Z). These 
pins retain the calipers to the spindle assemblies. 
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u Disc Brake System-—F-150, (4x4) and Bronco 
VIEW 2 


CALIPER ASSEMBLY 
2B120 (RH) 
2B120 (LH) 


— 
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ГА 
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VIEW FOR F-150 AND BRONCO (4X4) 
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CALIPER 


CALIPER | 
SUPPORT 


| | E 
: | BRACKET | 
PIN RAIL Í 


ASSEMBLY 


PIN 
ASSEMBLY 
2C150 


VIEW Z 
H4952-2B 


A single hydraulic piston is located in the cylinder bore 
in the caliper housing, with the hydraulic fluid inlet at 
the bottom of the bore. A square section seal fitted 
into an annular groove in the caliper cylinder bore, and 
a rubber boot sea! the piston and caliper bore from 
road splash and contamination. A bleeder screw 
located above the cylinder bore is used to bleed air 
from the system. 


For F-150—F-350 (4x2), and E-150—E-350 with 
SRW (Single Rear Wheels), the hub and ventilated 
rotor is an integrally cast assembly. The 
F-150—F-350 (4x4) and the E-350 and F-350 with 
DRW (Dual Rear Wheels) and F-Super Duty series 
vehicles utilize separate hub and rotor assemblies 
which are bolted together. A single piece splash 
shield, bolted to the spindle, protects the bearings and 
inboard surface of the rotor from road splash. The 
wheel protects the outboard surface of the rotor and 
brake assembly. 


When the brake pedal is depressed, brake fluid from 
the master cylinder passes into the caliper cylinder. 
This moves the piston outward and forces the inner 
shoe and lining assembly against the inboard surface 
of the rotor. 


The inner lining pressing against the rotor moves the 
caliper housing slightly inboard. The outer legs of the 
caliper housing force the outer shoe and lining 
assembly against the outboard surface of the rotor. 


The two shoe and lining assemblies clamp the rotor in 
a vise-type movement to provide the braking action. 
Braking torque is transferred from the linings to the 
shoes. For F-150, torque from the inner shoe is 
transferred directly to the spindle (knuckle on 4x4) 
assembly, while the torque from the outer shoe is 
transferred through the caliper to the spindle (knuckle 
on 4x4) assembly. 


When the brake pedal is released, the caliper clamp 
load is relaxed and the caliper housing slides slightly 
outboard, releasing the brakes. 


Refer to Section 06-00, Brake, Hydraulic—General 


Service, for disc brake diagnosis and testing 
procedures not covered below. 


Disc Brake Rotor 


Each time the brakes are serviced, the disc brake 
rotor should be checked for scoring, runout, 
parallelism and thickness. 


Rotor scoring and runout may be checked on most 
brakes with the caliper either on or off. To check 
parallelism and thickness, the caliper must be 
removed. 


Rotor specifications are listed in the Specifications at 
the end of this section. 
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DIAGNOSIS AND TESTING (Continued) 
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Rotor Runout 


Rotor runout is the side-to-side movement or wobble of 
the rotor as it rotates. Excessive runout may cause 
vibration, pedal pumping, iow pedal or brake chatter. 
Use the following procedure to check rotor runout. 


1. Tighten the spindle nut (front brakes only) to 
eliminate all end play from the bearings. Be sure 
the hub and rotor can be turned. Do not disturb 
the rear bearing setting when measuring rear 
rotor runout. 


2. Attach Dial Indicator YOOL-4201-C, or equivalent 
to some part of the vehicle suspension so the 
stylus of the indicator touches the surface of the 
rotor approximately 25.4 mm (one inch) from 
outer edge of the rotor as shown. 


3. Adjust the dial indicator to mid travel. Zero the 
scale on the dial indicator. Siowly turn the rotor 
one complete turn and note the high and low 
readings on the dia:. The total between the high 
and low reading mus: not exceed the specified 
runout limit. 


4. Refinish or replace the rotor as required. 


CAUTION: Be sure to adjust the spindie nut 
to specifications after the runout check. 


Checking Rotor Runout — Typical 


ROTOR 


TOOL-4201-C 


H2581-:D 


Parallelism 


Parallelism is the variations in the thickness of the 
rotor. If the two rubbing surfaces of the rotor are not 
parallel, the rotor may cause excessive pedal travel, a 
pulsating pedal, or noise. 


Two methods can be used to check if the two faces of 
a rotor are parallel. A micrometer can be used to 
measure the rotor thickness at 12 points 
approximately ЗО degrees apart and 25.4mm (1 inch) 
from the outer edge of the rotor. 


The other method is to measure the rotor on a 
precision lathe designed for machining disc brake 
rotors. Attach two dial indicators, one on each side of 
the rotor, so that the stylus of each indicator contacts 
the rubbing surface, directly opposite each other, 
approximately 25.4mm (1 inch) from the outer edge of 
the rotor. 


Brakes, Disc —Light and Heavy Duty —Sliding Caliper 


Zero both indicators and rotate the rotor while 
watching both dials. If the total readings of both 
indicators exceed the specified limit for parallelism, 
the rotor must be refinished or replaced. 


Rotor Thickness 


Measure the thickness of the rotor to determine if it is 
within the specifications listed at the end of this 
section. Disc brake rotors have a minimum thickness 
dimension (minimum wear thickness or discard 
thickness). This is not the refinishing dimension. 


CAUTION: Never refinish a rotor to the minimum 
wear or discard thickness. 


Refinishing 


Use a disc brake lathe to refinish the disc brake 
rotors. (Follow manufacturer's instructions). 


Replace the rotor when the overall thickness is at or 
below the specified minimum thickness shown on the 
rotor. Refer to Specifications at the end of this section 
for minimum (discard) rotor thickness, maximum brake 
surface lateral runout, thickness variation, and surface 
finish. 


ADJUSTMENTS 


Disc Brake Shoe Adjustment 


The disc brake assembly is designed so that it is 
inherently self-adjusting and requires no manual 
adjustment. 


Automatic adjustment for lining wear is achieved by 
the piston sliding outward in the cylinder bore. The 
piston assumes a new position in the cylinder and 
maintains the correct adjustment. 


Hydraulic System Bleeding 


When any part of the hydraulic system has been 
disconnected for repair or replacement, air may get 
into the lines and cause spongy pedal action. This 
requires the bleeding of the hydraulic system after it 
has been properly connected to be sure all air is 


expelled from the brake cylinders and lines. The 
hydraulic system can be bled manually or with 
pressure bleeding equipment such as the Rotunda 
Brake Bleeder model 104-00064 or equivalent. 


When bleeding the brake system, bleed the master 
cylinder first then, bleed one brake cylinder at a time, 
beginning at the cylinder with the longest hydraulic line 
first. This will be the right rear brake, then bleed the 
left rear brake. Next, bleed the rear Anti-Lock Brake 
System Valve if applicable. Then bleed the right front 
brake, finally the left front brake. Keep the master 
cylinder reservoir filled with the specified brake fluid 
during the bleeding operation. Never use brake fluid 
which has been drained from the hydraulic system. 
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ADJUSTMENTS (Continued) 
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Manual Bleeding 


Bieed the front and rear hydraulic brake systems 
separately. Bleed the longest line first on each system. 
DO NOT allow the reservoir to run dry during the 
bleeding operation. Keep the master cylinder 
reservoirs filled with Ford Heavy Duty Brake Fluid 
C6AZ-19542-AA or BA (ESA-M6C25-A) or 
equivalent DOT 3 fluid. Never reuse the fluid that 
has been drained from the hydraulic system. 


«^ 


i. On the master cylinder, loosen the master 
cylinder-to-hydraulic line fitting. 


2. Wrap a shop cloth around the tubing below the 
fitting to absorb escaping brake fluid. 


3. Push the brake pedal down slowly to the floor of 
the cab. This will force air trapped in the master 
cylinder to escape at the fitting. 


4. Hold the pedal down and tighten the fitting. 
Helease the brake pedal. Do not release the 
brake pedal until the fitting is tightened or air will 
re-enter the master cylinder. 


5. Repeat this procedure until air ceases to escape 
at the fitting and the brake pedal is firm. 


6. Place a 3/8-inch box wrench on the bleeder 
fitting on the brake wheel cylinder. Attach a 
rubber drain tube to the bleeder fitting making 
sure the end of the tube fits snugly around the 
bleeder fitting. 


7.  Submerge the free end of the tube in a container 
partially filled with clean brake fluid. Loosen the 
bleeder fitting approximately three-quarters of a 
turn. 


8. Slowly push the brake pedal all the way down. 
Close the bleeder fitting, and return the pedal to 
the fully-released position. Repeat this operation 
until air bubbles no longer appear at the 
submerged end of the bleeder tube. 


9. When the fluid is completely free of air bubbles, 
close the bleeder fitting and remove the bleeder 
tube. 


10. Repeat this procedure at the brake wheel 
cylinder on the opposite side. Refill the master 
cylinder to the fill line on the reservoir after each 
wheel cylinder is bled. When the bleeding 
operation is complete, fill the master cylinder to 
within 3mm (1/8 in) from the top of the reservoir 
chambers. 


Pressure Bleeding 


Be sure the bleeder tank contains enough of the 
specified brake fluid to complete the bleeding 
operation. Charge the tank with approximately 69-206 
kPa (10-30 psi). Never exceed 345 kPa (50 psi). 
Never use brake fluid that has been drained from 
шо hydraulic system. Bleed the longest lines 

irst. 


^ 


i. Clean all dirt from the master cylinder reservoir 
Cap. 


I 
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2. Remove the master cylinder reservoir cap and fill 
the master cylinder reservoir with the specified 
brake fluid. Install the pressure bleeder adapter 
tool on the master cylinder, and attach the 
bleeder tank hose to the fitting on the adapter. 
i 


Master cylinder pressure bleeder adapter tools 
are available from the manufacturers of pressure 
bleeding equipment. Follow the manufacturer’s 
instructions when installing the adapter. 


3. Open the valve on the bleeder tank and admit 
pressurized brake fluid to the master cylinder 
reservoir. 


4. Placea 3/8 inch box wrench on the bleeder 
fitting on the right rear brake wheel cylinder. 
Attach a bleeder tube snugly to the bleeder 
fitting. 


5. Submerge the free end of the tube in a container 
partially filled with clean brake fluid, and loosen 


| 
{һе bleeder fitting. 


6. Whenair bubbles no longer appear in the fluid at 
the submerged end of the bleeder tube, close the 
bleeder fitting and remove the tube. 


e 


Repeat Steps 4 through 6 at the opposite wheel 
cylinder. On front brakes, bleed the right front 
caliper first. 


8. Whenthe bleeding operation is completed, close 
the bleeder tank valve and remove the tank hose 
from the adapter fitting. 


9. Remove the pressure bleeder adapter tool. Fill 
the master cylinder reservoirs with the specified 
brake fluid to within 3mm (1/8 in) from the top of 
the reservoir chambers. Install the master 
cylinder cover. 


SAFETY 
| | 
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Breathing Asbestos Dust 


WARNING: DO NOT INHALE DUST FROM BRAKES, 
CLUTCHES OR ASSOCIATED COMPONENTS. 
INHALATION OF DUST CONTAINING ASBESTOS 
FIBERS CAN BE INJURIOUS TO YOUR HEALTH 
AND COULD CAUSE CANCER OR ASBESTOSIS. 
COMPRESSED AIR OR BRUSHES MUST NOT BE 
USED TO CLEAN BRAKES, BRAKE DRUMS, 
CLUTCHES AND ASSOCIATED COMPONENTS. A 
VACUUM CLEANER EQUIPPED FOR THIS 
PURPOSE SHOULD BE CAREFULLY USED TO 
REMOVE ANY DUST (ROTUNDA MODEL 
091-00001). ADHERENT DUST SHOULD BE 
REMOVED WITH A DAMP RAG. ANY DUST 
SHOULD BE CONTAINED IN A SEALED AND 
LABELED BAG FOR DISPOSAL. WEAR AN 
APPROVED HIGH EFFICIENCY CARTRIDGE OR 
AIR LINE RESPIRATOR AND USE EXTRA CAUTION 
TO AVOID BREATHING THIS DUST. USE 
NON-ASBESTOS REPLACEMENT PARTS 
WHENEVER POSSIBLE. 
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SAFETY (Continued) 


The following procedures are recommended to 
minimize asbestos dust exposures during brake and 
clutch servicing of trucks, tractors and trailers. These 
procedures are consistent with asbestos regulations 
set forth by the Occupational Safety and Health 
Administration (OSHA). Adherence to these 
procedures will eliminate exposures to asbestos 
during brake and clutch servicing. 


An area should be designated for all brake and clutch 
services. Entrances to this area must be posted with 
the following sign: 


ASBESTOS 

Dust Hazard 

Avoid Breathing Dust 

Wear Assigned Protective Equipment 


Do Not Remain in Area Unless Your Work 
Requires It 


Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 


Only essential personnel should be present in the 
immediate maintenance area during brake and clutch 
servicing. 


During brake servicing, use a toxic dust air purifying 
respirator of either single-use or replaceable cartridge 
type. It must be approved by the Mine Safety and 
Health Administration (MSHA) or by the National 
Institute of Occupational Safety and Health (NIOSH). It 
shall be worn during all procedures from removal of 
wheels to reassembly. An example of an acceptable 
respirator is the 3M-99 10 or 9920 (or equivalent). 


Wheel brake assemblies must be cleaned using a 
vacuum cleaner recommended for use with asbestos 
fibers. A vacuum for this purpose is available from the 
Rotunda Equipment Catalog model 09 1-00001. Similar 
vacuums are also manufactured by Nilfish and Hako 
(‘‘Minuteman’’). If additional cleaning is necessary, a 
rag soaked with water or a Rotunda Brake Washer 
model 065-000 16 or equivalent, must be used. 


Grinding or sanding on brake linings, pads, rotors or 
drums, shall be done only while using properly 
exhaust-ventilated equipment. A respirator must be 
worn while performing these operations. 


During removal of vacuum bags, an approved 
respirator, as described above, shall be worn. 
Industrial vacuum cleaner bags containing asbestos 
dust, cloths used for wiping brake assemblies, and 
other asbestos-contaminated debris shall be sealed in 
plastic bags and labeled with the following warning 
label printed in letters of sufficient size and contrast to 
be readily visible and legible: 


Brakes, Disc—Light and Heavy Duty—Sliding Caliper 


CAUTION 

Contains Asbestos Fibers 

Avoid Breathing Dust 

Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 

All asbestos waste must be disposed in accordance 


with OSHA and Environmental Protection Agency 
(EPA) asbestos regulations. Asbestos waste must not 
be incinerated or disposed in community water 
supplies. 


All floor cleaning in the asbestos servicing area and 
clean-up of waste from grinding or sanding must be 
done using an approved vacuum cleaner while wearing 
a proper respirator. 


REMOVAL AND INSTALLATION 


HD Pin Rail Slider Caliper, Brake Shoes and 
Linings 

F-250, F-350, E-250 — E-350, F-250 —F-350 
(4x4), F-Super Duty, Chassis Cab, Commercial 
Stripped Chassis and Motorhome Stripped 
Chassis 


Replace shoe and lining assemblies as follows when 
the lining is worn to a minimum thickness of 0.794mm 
(1/32 inch) above the backing plate. Always replace 
all shoes and lining assemblies on an axle. Never 
service one wheel only. 


Removal 


NOTE: On F-Super Duty, Commercial Stripped 
Chassis and Motorhome Stripped Chassis, remove 
the rear disc brake caliper as outlined in Section 
04-02. Repair as outlined in this section. 


1. To avoid fluid overflow when the caliper pistons 
are pressed into the caliper cylinder bores, 
siphon or dip part of the brake fluid out of the 
master cylinder reservoir. Discard the removed 
fluid. 


Raise the vehicle and install safety stands. 
Remove the front wheel and tire assembly. 


Place an appropriate size C-clamp on the caliper 
and tighten the clamp to bottom the caliper 
pistons in the cylinder bores. Remove the clamp. 


NOTE: Do not use a screwdriver or similar tool to 
pry piston away from the rotor. 
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REMOVAL AND INSTALLATION (Continued) 


Bottoming Caliper Piston 


END OF SCREW 
AGAINST OUTER SHOE C-CLAMP 


CALIPER 
H4954-1B 


4. Clean excess dirt from area around pin tabs. 


5. Tap upper caliper pin towards inboard side until 
pin tabs touch the spindle face. 


6. Insert a screwdriver into the slot provided behind 
the pin tabs on the inboard side of the pin. 


7. Use needle nose pliers to compress the outboard 
end of the pin while prying at the same time with 
the screwdriver, until the tabs slip into the spindle 
groove. 


Compressing Spring Tabs 


H4955-1A 


8. Place one end of a punch (approximately 7 / 16 
inch diameter) against the end of the caliper pin 
and drive the caliper pin out of the caliper slide 
groove. 


Repeat removal procedure for lower pin. 


NOTE: The tool shown may be fabricated to use 
for pin removal in place of the pliers and punch. 
Use the tool as follows: 


@ Place the notched end of the tool over the 
narrow end of the pin. 


ө The “V” notch in the tool is used to compress 
the pin retention tabs, while driving the pin out 
of the caliper slide groove. 


Caliper Pin Removal Tool 


12.7mm 
(1/2 INCH) 


177.8mm 
— (7 INCH) — 


NOTCH 
CUT/GROUND лаа 
IN END OF ROD 


H7058-1A 


10. Remove the caliper from the rotor. If the caliper is 


11. 


to be removed for service, remove the brake 
hose from the caliper. 


CAUTION: Do not let the caliper hang by the 
flexible hose. The hose could become 
stretched or twisted which can cause the 
hose to leak and rupture, resulting in 
premature brake failure. 


Remove the outer and inner lining and remove the 
anti-rattle spring. 


Installation 


b 


Install new inner and outer lining. Install anti-rattle 
spring. Always replace all shoe and lining 
assemblies on an axle. Never service one 
wheel only. 


NOTE: There is a raised section at one end of 
each shoe so that installation can be made in one 
direction only. 


Install the caliper on the spindle, making sure the 
mounting surfaces are free of dirt and lubricate 
the caliper grooves with Disc Brake Caliper Slide 
Grease, D7AZ-19590-A (ESA-M 1C 172-A) or 
equivalent. 


Position pin with the pin retention tabs oriented 
adjacent to the spindle groove. 


Tap the pin on the outboard end with a hammer. 
Continue tapping the pin inward until the retention 
tabs on the sides of the pin contact the spindle 
face. Repeat procedure for the lower pin. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: During the installation procedure 3. Place an eight-inch C-clamp on the caliper and 
do not allow the tabs of the caliper pin to be tighten the clamp to bottom the caliper piston in 
peepee eg 7 “be the spindle groove. If this the cylinder bore. Remove the clamp. 
appens it will be necessary to tap the other imi 

end of the caliper pin until the tabs snap into 2. 1. “qas kusi Or simlar toot 
eee Bi tabs on each end of the caliper pin | 
тиз f | : | 

e free to catch on the spindle flanks Bottoming Caliper Piston (Typical) 


Correct Caliper Pin Installation 


END OF SCREW 


AFTER INSTALLATION INSPECT 
TO INSURE THAT PIN TABS ARE AGAINST OUTER SHOE 


n FREE TO CONTACT SPINDLE 
SPINDLE FLANK Z FLANKS ON EACH END OF PIN 


END OF CLAMP 


AGAINST CALIPER H6822-1A 


4. Clean excess dirt from area around pin tabs. 


5. Тар upper caliper pin towards inboard side until 
pin tabs touch the spindle face. 


6. Insert a screwdriver into the slot provided behind 
the pin tabs on the inboard side of the pin. 


If removed, install the brake hose to the caliper 7. Useneedle nose pliers to compress the outboard 
and bleed the brakes as described in Section end of the pin while prying at the same time with 
06-00, Brake, Hydraulic—General Service. the screwdriver, until the tabs slip into the spindle 


Install the wheel and tire assembly. Tighten the 972918: 

lug nuts to specification as outlined in the 

Specifications portion of Section 06-02, Brakes, Compressing Pin Tabs 
Drum—Single Cylinder, Dual Piston. 


Lower the vehicle, check the brake fluid level and 
fill as necessary. Check brakes for proper 


operation. oa 
e e 
J <= 
Ly Ер 
” AE. 


LD Pin Rail Sliding Caliper, Brake Shoes and 
Linings 

F-150 (4x2), E-150, Bronco, F-150 (4х4) 
Removal 


Replace shoe and lining assemblies as follows when 
the lining is worn to a minimum thickness of 1.5mm 
(1/16 inch) above the shoe plate. Always replace all 
shoe and lining assemblies on an axle. Never 
service one wheel only. 


1. Toavoid fluid overflow when the caliper piston is 
pressed into the caliper cylinder bores, siphon or 
dip part of the brake fluid out of the master 
cylinder reservoir. Discard the removed fluid. 


H4148-1A 


8. Placeone end of a punch (approximately 7 / 16 
inch diameter) against the end of the caliper pin 
and drive the caliper pin out of the caliper slide 

2. Raise the vehicle and install safety stands. groove. 


Remove a front wheel and tire assembly. ; 
9. Repeat removal procedure for lower pin. 


06-03-15 
REMOVAL AND INSTALLATION (Continued) 


NOTE: The tool shown under HD (heavy duty) 
Removal, may be fabricated to use for pin 
removal in place of the pliers and punch. Use the 
tool as follows: 


ө Place the notched end of the tool over the 
narrow end of the pin. 


e The “V” notchin the tool is used to compress 
the pin retention tabs, while driving the pin out 
of the caliper slide groove. 


10. Remove the caliper from the rotor. If the caliper is 
to be removed for service, remove the brake 
hose from the caliper. If the caliper is not going to 
be removed, wire it up to the vehicle to avoid 
damage to the brake hose. 


11. Remove the outer lining. Remove the anti-rattle 
clips and remove the inner lining. 


Installation 


1. Placeanew anti-rattle clip on the lower end of the 
inner shoe. Be sure the tabs on the clip are 
positioned properly and the clip is fully seated. 


Installing Anti-Rattle Clip-On Inner Shoe 


INNER SHOE 


ANTI-RATTLE CLIP 


INNER LINING 


H2546-1B 


2. Position the inner shoe and anti-rattle clip in the 
shoe abutment with the anti-rattle clip tab against 
the shoe abutment and the loop-type spring away 
from the rotor. Compress the anti-rattle clip and 
slide the upper end of the shoe in position. 


Brakes, Disc —Light and Heavy Duty — Sliding Caliper 
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Installing Inner Shoe and Anti-Rattle Clip 


INNER SHOE 


ANTI-RATTLE CLIP 
H3615-18 


3. Install the outer shoe. Crimp or bend outer shoe 
tabs to prevent shoes from rattling in caliper. 


4. Install the caliper on the spindle, making sure the 
mounting surfaces are free of dirt and lubricate 
the caliper grooves with Disc Brake Caliper Slide 
Grease, D7 AZ-19590-A (ESA-M 1C 172-A) or 
equivalent. 


5. Position pin with the pin retention tabs oriented 
adjacent to the spindle groove. 


Caliper Pin Installation 


H4149-1A 


6. Tap the pin on the outboard end with a hammer. 
Continue tapping the pin inward until the retention 
tabs on the sides of the pin contact the spindle 
face. Repeat procedure for the lower pin. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: During the installation procedure . Remove inner bearing cone and seal. Discard the 
do not allow the tabs of the caliper pin to be seal. 


tapped too far into the spindle groove. If this 

happens it will be necessary to tap the other . Оп Е-Ѕирег Duty the rotor can be removed from 
end of the caliper pin until the tabs snap into the hub by removing the ten (10) M 12 x 1.75 x 
place. The tabs on each end of the caliper pin 32.50mm E-18 External Torx machine screws. 


MUST be free to catch on the spindle flanks. 
Installation 


Correct Caliper Pin Instaliation 1. If anew hub and rotor will be installed, remove the 
protective coating or any dirt or grease deposits 
with degreaser. On F-Super Duty series vehicles 
the machine screw threads must be coated with a 
suitable adhesive before attaching the rotor to 


| е” the hub. Tighten screws to 100-120 N-m (74-89 
| ft-Ib). 
. Packthe inner and outer bearing cone with a 
| \ lithium-base grease, Long-Life Lubricant, 


AFTER INSTALLATION INSPECT 
TO INSURE THAT PIN TABS ARE 
FREE TO CONTACT SPINDLE 


SPINDLE FLANK FLANKS ON EACH END OF PIN 


C1AZ-19590-BA, (ESA-M 1C75-B), or equivalent. 


Ж a | 3. Install the inner bearing cone and seal as 
F | » described in Section O4-O 1A, Wheels, Hubs, and 
Z > Š > Bearings—Front (Except Front Drive). (4x4 


vehicles refer to Section 04-01B, Wheels, Hubs 
and Bearings—Front Wheel Drive, for 


SS | procedures.) 
I «e | I 
= \ Install the hub and rotor on the spindle. 
| ( Install the outer bearing cone, washer, and nut. 


' H4150-1A 


Adjust bearing end play and install the lock nut, 


7. If removed, instali the brake hose to the caliper 512! М EA m үза nn eae 


(Except Front Drive). (4x4 vehicles refer to 


and bleed the brakes as described in Section 


06-00, Brake, Hydraulic—General Service. Section 04-0 1B. Wheels. Hubs. and 


8. Install the wheel and tire assembly. Tighten the Bearings—Front Wheel Drive, for procedures). 


lug nuts to specification as outlined in the ; "m 
Specifications portion of Section 06-02, Brakes, Install the caliper as described in this section. 


Drum—Single Cylinder, Dual Piston. . Install the wheel and tire assembly. Tighten the 


9. Lower the vehicie, check the brake fluid level and lug nuts to specification as outlined in the 
fill as necessary. Check brakes for proper Specifications portion of Section 06-02, Brakes, 
operation. Drum— Single Cylinder Dual Piston. 


КЕНЕЛЕ . Lower the vehicle. 


Disc Brake Hub and Rotor | 
Hydraulic Line Repair 


Removal 

1. Raise the front of the vehicle and install safety Steel tubing is used in the hydraulic lines between the 
stands. master cylinder and the front brake tube connector, 

and between the rear brake tube connector and the 

2. Remove the wheel and tire assembly. rear brake cylinders. Flexible hoses connect the brake 

3. Remove the caliper assembly from the rotor and tube to the front brake cylinders and to the rear brake 
hold it out of the way with wire. Refer to Caliper tube connector. 
Removal instructions in this section. When replacing hydraulic brake tubing, hoses, or 


4. Remove the dust cap, cotter pin, lock nut, bearing connectors, tighten all connections securely. After 
retaining nut, washer, and outer bearing, and replacement, bleed the brake system at the wheel 
remove the rotor from the spindle. Refer to the cylinders and at the booster (if equipped). 
appropriate axle section in Group 5 for the 
vehicle being serviced. Check the condition of the Brake Tube 

rotor as described under Disc Brake Rotor in the If a section of the brake tube is damaged, replace it 

Disassembly and Assembly portion of this with tubing of the same type, size, shape, and length. 

section. Do not use copper tubing in the hydraulic system. 

Be careful not to kink or crack the tubing when 

bending it to fit the frame or rear axle. 
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REMOVAL AND INSTALLATION (Continued) 


Double flare the brake tubing (Section 06-00, Brake, 
Hydraulic—General Service) to provide good 
leak-proof connections. Always clean the inside of a 
new brake tube with clean isopropyl alcohol. 


Removing Caliper Piston 


CALIPER 
HOUSING 


Brake Hose 
Replace a flexible brake hose if it shows signs of 


softening, cracking, or other damage. 


When installing a new brake hose, position the hose to 
avoid contact with other vehicle parts. Whenever a 


ipd BLOCK 
brake hose is disconnected from a wheel cylinder or 


OF WOOD 
brake caliper, install a new copper washer 
connecting the hose. BISTONS 
AIR HOSE 
DISASSEMBLY AND ASSEMBLY H5069-A 

Disc Brake Caliper —HD Rail Sliding Caliper | 6. Remove the wood block, and remove the pistons. 
Disassembly | 7. Remove and discard the piston seals and boots. 
1. Disconnect the flexible brake hose and plug the | 8. If the caliper assembly is leaking, replace the 

end to prevent brake fluid leakage. Remove the piston assemblies. If the cylinder bores are 

caliper assembly. excessively scored or corroded, replace the 


caliper. Do not hone the cylinder bores. Piston 
assemblies are not available for honed cylinder 
bores. 


Remove the brake shoe and lining assemblies 
and anti-rattle spring. 


Drain the fluid from the cylinders. 


Secure the caliper assembly in a vise. | Due m Caliper Front and Rear — F-Super 
Front Disc Brake Caliper Disassembled —HD Rail 
Slider 


S < PISTON | PISTON 
BOOT 


w PISTON 


SAL | BLEEDER 


SCREW 


PISTON 


( c» SEAL 
OY 


BLEEDER 


: CALIPER 
SCREW KG (NS | CALIPER 
| — М d | 
N | » ANTI-RATTLE š ANTI-RATTLE 
keel SPRING CLIP 
wall ӘСӘ 1 | 
| SS 3 
Y $ 
| | BRAKE SHOE 
AND LINING 
BRAKE SHOE ASSEMBLIES 
AND LINING NOTE RAISED 
ASSEMBLIES SECTION ON H6275-1A 


EACH SHOE FOR 
PROPER 


ASSEMBLY  H5824-1A | Assembly 


| Never re-use piston seals and dust boots. Install a 
Place a block of wood between the caliper bridge ; : à 

and the cylinders, and apply low 2. air to new set each time the caliper is assembled. 

the fluid port in the caliper with a Rubber Tipped 1. Lubricate new piston seals with Heavy Duty 
Nozzle TOOL-7000-DD or equivalent to remove Brake Fluid C6AZ-19542-AA or BA ` 

the pistons. The pistons will be forced out to the (ESA-M6C25-A) or equivalent and install them in 
wood block. | the seal grooves in the cylinder bores. 


2. Apply a film of clean brake fluid to the cylinder 
bores. | 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Lubricate the retaining lips of the dust boots with 
clean brake fluid and install them in the boot 
retaining grooves in the cylinder bores. 


4. Apply a film of clean brake fluid to the pistons. 


5. Insert the pistons into the dust boots and start 
them into the cylinders by hand until they are 
beyond the piston seals. Be careful not to 
damage or dislodge the piston seal. 


6. Place a wood biock over one piston and press the 
piston into the cylinder being careful not to cock 
the piston in the cylinder. Install the second piston 
in the same manner. Make certain that boots are 
correctly seated. 


7. Install the shoe and lining assemblies and 
anti-rattle spring in the caliper assembly. Place 
the caliper assembly on the support and install 
the caliper pins, as outlined in this section. 


8. Install the flexible brake hose with new copper 
washers and tighten to specification listed at the 
end of this section. 


9. Bleed the brake system. Do not move the 
vehicle until a firm brake pedal is obtained. 


Disc Brake Caliper—Sliding Caliper—LD 


NOTE: Do not use a screwdriver or any similar tool to 
pry piston into or out of the bore to prevent chipping or 
scuffing damage to the phenolic piston. 


Disassembly 


1. Remove the caliper assembly from the vehicle as 
outlined in Caliper Removal. Remove outer brake 
shoe to avoid damage to lining material. 
Substitute shoe with a piece of wood of similar 
size and shape, or use a worn out shoe and lining 
assembly. Place a cloth over the piston before 
applying air pressure to prevent damage to the 
piston. 


2. Apply air pressure to the fluid port in the caliper 
with a Rubber-Tipped Nozzle TOOL-7000-DD or 
equivalent, as shown previously to remove the 
piston. If the piston is seized and cannot be 
forced from the caliper, tap lightly around the 
piston while applying air pressure. Use care 
because the piston can develop 
considerable force from pressure build-up. 


3. Remove the dust boot from the caliper assembly. 


4. Remove the rubber piston seal from the cylinder, 
and discard it. 


Brakes, Disc—Light and Heavy Duty —Sliding Caliper 
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NOTE: Do not remove the steel ring from the 
piston. 


Disc Brake Caliper —Disassembled —LD Sliding 
Caliper 


ч SERVICE REPLACEMENT CALIPER HOUSING 
SN OUTER SHOE AND LINING 2B120 (RH) 


2B121 (LH) 
“INNER SHOE 
AND LINING 
2001 
OUTER SHOE 
AND LINING 
2001 
SEAL 
2B115 
ANTI-RATTLE 
SPRING 
2512 H2074-1D 


Cleaning and Inspection 


Clean all metal parts with isopropyl alcohol. Then, 
clean out and dry the grooves and passageways with 
compressed air. Make sure that caliper bore and 
component parts are thoroughly clean. 


Check the cylinder bore and piston for excessive 
scoring or corrosion. 


Assembly 


1. Apply a film of clean brake fluid to the new caliper 
piston seal, and install it in the cylinder bore. Be 
sure the seal does not become twisted but is 
firmly seated in the groove. 


2. Install a new dust boot by setting the flange 
squarely in the outer groove of the caliper bore. 


3. Coatthe piston with brake fluid, and install the 
piston in the cylinder bore. Spread the dust boot 
over the piston as it is installed. Seat the dust 
boot in the piston groove, behind the pressed on 
steel ring. 


4. install the lining assemblies and anti-rattle spring 
in the caliper assembly. Place the caliper 
assembly on the support and install the caliper 
pins, as outlined in this section. 


5. Install the flexible brake hose with new copper 
washers and tighten to specification listed at the 
end of this section. 


6. Bleed the brake system. Do not move the 
vehicle until a firm brake pedal is obtained. 


06-03- 19 Brakes, Disc —Light and Heavy Duty —Sliding Caliper 06-03-19 
есес PS Se DO лл Ra ER ene ee ыы а 


SPECIFICATIONS 


TORQUE LIMITS TORQUE LIMITS — HYDRAULIC NUTS (FT-LBS) 


1/2-20 
9/16-18 


(ТУА hydraulic line connections (nuts) must be tightened to the specified 
value and free of fluid leakage. 


ROTOR REPAIR DIMENSIONS 


Brake Surface 
Lateral Runout 
(Maximum) Rotor Surface Finish 


M 
inches 


icro- 
E-150, F-150 (4x2) U i | i ; | 
F-150, Bronco (4x4) (Integral) | { | ; i 
F-150, Bronco (4x4) (2-Piece) | i : . ; 15 
E-250-350, F-250-350 
(4x2) SRW (Integral) | | » 
F-350, E-350 (4x2) DRW (2-Piece) | ; I | | ; 80 
F-250-350, (4x4) SRW | А | 
F-350 (4x4) DRW Í : U 
F-Super Duty Chassis Cab, Commercial 
15-80 


and Motorhome Stripped Chassis DRW 


SPECIAL SERVICE TOOLS 


[Wm [== әше rr 
Ec —  iweiSHehamer-5. — Uem — —  — _ 
Toone | Dial indicator win Brackety ина — — — 
Rubber Tipped Nozzle а 


CH2701-2G 
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SECTION 06-05 Brake, Parking—Cable Actuated, 
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VEHICLE APPLICATION 


Applies to Bronco, E- 150—E-350, F-150—F-350, 
F-Super Duty Chassis Cab, Commercial Stripped 
Chassis and Motor Home Chassis Vehicles 
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DESCRIPTION AND OPERATION 


Cable Actuated Rear Wheel Parking Brake 


On F-150—F-350, E-150—E-350 and Bronco, each 
rear wheel brake assembly contains a cable actuated 


parking brake assembly. 


PARKING BRAKE ASSEMBLY - E-150, F-150 AND BRONCO 


REAR BRAKE 
BACKING PLATE 


ASSEMBLY 
шү жен PARKING LEVER 


PIVOT POINT 
PARKING BRAKE 


LINK WE SECONDARY 
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PRIMARY SHOE NUL H ‘vy 2 PARKING 
BRAKE 
AND LINING — BRAKE 
ASSEMBLY ec УОТ 
AUTOMATIC BRAKE: RRN 
ADJUSTER SPRING CABLE 
H5649-B 


PARKING BRAKE ASSEMBLY — 
E-250-350, F-250-350 
«E 
FORWARD 


BRAKE CYLINDER 


SECONDARY SHOE 
AND LINING 


ANCHOR PIN PLATE 


PARKING 
BRAKE LEVER 


RETRACTING 
SPRING 


PRIMARY 


А 
SPRINGS Tm — а) 7 ун 
; L2 OVER 
TRAVEL 


SPRING 
PARKING 


BRAKE CABLE 
ADJUSTING SCREW SLOTS 


ADJUSTING LEVER 


LEFT SIDE 


H7425-B 


Cable Actuated Transmission Mounted Parking 
Brake—All F-Super Duty Series Vehicles 


A transmission mounted manually operated parking 
brake is used on F-Super Duty vehicles. 
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DESCRIPTION AND OPERATION (Continued) 
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It is mounted to the transmission extension housing 
and it incorporates a case assembly and a cable 
actuated 9x3 inch Bendix brake assembly. 


The case assembly consists of opposed mounted 
roller bearings, companion flange and mainshaft 
assembly installed in a one piece aluminum housing. 
The speedometer and speedometer cable assembly 
are driven by the speedometer drive gear, splined to 
the mainshaft. The case assembly has its own 
lubrication supply, separate from the transmission. 
The parking brake is applied and released by a 
parking brake pedal on F-Super Duty Chassis Cab and 
Motor Home Chassis Vehicles. On Commercial 
Stripped Chassis Vehicles an Orscheln lever is used. 


CONTROL 
ASSEMBLY 
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DESCRIPTION AND OPERATION (Continued) 


UPPER — SHOE On F-150—F-350, E-150—E-350 and Bronco, the 
TRANSMISSION MOUNTED ANCHOR RETURN manually operated parking brake pedal cable is routed 
MEE SHOE РМ SPRING to the equalizer lever which connects to the parking 
ins ag brake lever assembly in each rear wheel, through the 
i les. 
SETS ASSEMBLY equalizer assembly and brake cables 


ASSEMBLY 


SHOE RETURN 
SPRING 


BRAKE SHOE 
GUIDE LUG 
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SUPPORT 
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RETRACTING 
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ACTUATING 
LEVER 
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PARKING BRAKE SYSTEM — BRONCO - F-150-F-250-F-350 


CONTROL 
ASSEMBLY 


2A651 BRACKET 
VIEW X 2530 


EQUALIZER 
2A602 


INSTALLING 
POSITION 


CABLE RETAINER MUST BE 
NESTED IN LARGE SLOT OF 
CONTROL ASSEMBLY AND GRIP 
BOTH EDGES SECURELY 


CABLE 
ASSEMBLY 
2853 


CABLE 
ASSEMBLY 
2853 


INSTALLED 
POSITION 


VIEW V 


CONTROL EQUALIZER CABLE ANO CONDUIT 
ASSEMBLY ADJUSTER 2A602 ASSEMBLY 
2A635 (RH) 


2780 73.7mm + 3.175mm 


(2.90 INCH + .120 INCH) 


CABLE AND CONDUIT 
ASSEMBLY 
2A809 (LH) 


FRONT CABLE 
ASSEMBLY-2853 


TANG TO BE 
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REARWARD FOR 
ALL VEHICLES BOLT 
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VIEW Y 
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DESCRIPTION AND OPERATION (Continued) 


PARKING BRAKE SYSTEM — E-150-350 


CABLE 
NUT 2A809 (LH) 
379930 
17-23 N-m 
(12-17 FT-LB) RETAINER 
2K865 
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CABLE 
2A635 (RH) 


MAIN VIEW FOR 138" AND 158" W.B. 


>) a | 
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(17-24 FT-LB) " Bose SS ` 
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389570 


VIEW SHOWING INSTALLATION OF 124" W.B. 


SAME AS MAIN VIEW EXCEPT AS SHOWN E-150 


INSTALLING 


POSITION 78.7mm + 3.175mm 


(3.10 INCH x .120 INCH) 


ROTATE TO 
INSTALL 


INSTALLED 
POSITION 


VIEW V 


PARKING BRAKE 
CABLE (LH) 
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VIEW Y 
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DIAGNOSIS AND TESTING 


Refer to Section 06-00, Brake—Hydraulic—General 
Service for diagnostic and testing procedures. For 


F-Super Duty transmission mounted parking brake 
refer to Diagnosis Guides in this Section. 


ADJUSTMENTS 


Cable Actuated Rear Wheei Parking Brake 


F-150 —F-350, Bronco, E-150 — E-350 with Foot 
Operated Parking Brake Control 


Adjust the drum brakes before adjusting the parking 
brake cables. Refer to the Adjustments portion of 
Section 06-02, Drum Brakes— Single Cylinder, Dual 
Piston. 


Initial Adjustment Procedure Ail Light Trucks (Use 
This Procedure When a New Tension Limiter is 
Installed) 


1. Depress the parking brake pedal fully to the last 
detent position. 


2. Grip the Tension Limiter housing to prevent it from 
spinning and tighten the equalizer nut F- 150-350 
and Bronco 73.7mm +3. 175mm (2.90 inch + 
. 120 inch) E- 150-350 78.7mm + 3.175mm (3.10 
inch + .120 inch) up the rod. 


3. Check to make sure cinch strap hook has slipped 
(less than 38. 1mm or 1 1/2 inch remaining). 


38.1mm (1.5 INCH) MAX. ER 
AFTER INITIAL ADJUSTMENT EGUSI 
22.8mm (0.90 INCH) NOMINAL 


SCREW 
THREAD 


COUPLING 


TENSION 


I 

CINCH HOUSING F-150-350 AND BRONCO 
STRAP 73.7mm + 3.175mm 
HOOK (2.90 INCH + .120 INCH) 


E-150-350 78.7mm > 3.175mm 
(3.10 INCH + .120 INCH) 
INITIAL ADJUSTMENT 


CABLE TENSION LIMITER ASSEMBLY H2876-1H 


Field Adjustment (Use This Procedure To Correct 
A Slack System If New Tension Limiter Is Not 
Installed) 


E-150 —E-350, F-150 —F-350 and Bronco 


1. Makesure the brake drums are cold for correct 
adjustment. 


2. Position the parking brake pedal to the fully 
depressed position, all the way to the floor. 


3. Grip the tension limiter housing to prevent it from 
spinning and tighten the equalizer nut 6 full turns 
past its original position on the threaded rod until 
the cinch strap hooks begin to slip. 
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Attach an appropriate cable tension gauge 
(Rotunda Model O2 1-000 18 or equivalent) behind 
the equalizer assembly either toward the right or 
left rear drum assembly and measure cable 
tension. Cable tension should be at least 1556 N 
(350 Ibs.) with the parking brake pedal fully in the 
last detent position. If tension is low, repeat Step 
3. 


5. Release parking brake and check for rear wheel 
drag. There should be no brake drag. 


The cables should be tight enough to provide full 
application of the rear brake shoes, when the parking 
brake lever of foot pedal is placed in the fully applied 
position, yet loose enough to ensure complete release 
of the brake shoes when the lever is in the released 
position. 


NOTE: The Tension Limiter will reset the parking brake 
tension any time the system is disconnected provided 
the distance between the bracket and the cinch strap 
hook is reduced during adjustment. When the cinch 
strap contacts the bracket, the system tension will 
increase significantly and over tensioning may result. If 
all available adjustment travel has been used, the 
tension limiter must be replaced. 


Field Adjustment — Tight System 


(Use this procedure to correct the parking brake 
system with high pedal efforts.) 


E-150 — E-350, F-150 — F-350 and Bronco 


Make sure brake drums are cold for correct 
adjustment. 


Cycle the parking brake pedal to the fully applied 
position, all the way to the floor. 


Release the parking brake and repeat Step 2. 


NOTE: Trucks have a cable system that 
incorporates a ''tension limiter", and actuating 
the pedal all the way to the floor will automatically 
set the proper tension and pedal feel. 


On F-Super Duty Series vehicles, check the 
operation of the transmission mounted parking 
brake discussed elsewhere in this section. 


Cable Actuated Rear Wheel Parking Brake 
E-350 (Stripped Chassis) 


Orscheln Parking Brake Lever . 


Adjust the drum brakes before adjusting the parking 
brake cables. Refer to the Adjustments portion of 
Section 06-02, Brakes, Drum— Single Cylinder, Dual 
Piston. 


Initial Adjustment Procedure (Use this procedure 
when a new Tension Limiter is installed) 


1. Turnthe Orscheln parking brake handle 
adjustment knob clockwise to maximum travel 
and position the handle to the 'ON' position. 
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ADJUSTMENTS (Continued) 


2. Grip the tension limiter housing to prevent it from 3. Check to make sure the cinch strap has slipped 
spinning and tighten the equalizer nut 78.7mm + (less than 38. 1mm or 1/2 inch remaining). 
возо тепа 120 inen UP метов 4. Release the parking brake handle to the OFF’ 

38.1mm (1.5 INCH) MAX. EQUALIZER position. 
ТЕН (0.90 INCH) NOMINAL | SCREW 5. Back off the parking brake handle adjustment 
THREAD knob counterclockwise to meet Cable Tension 


Gauge, 02 1-000 18. (Reference dimension 
63.5mm +3.175mm or 2 1/2 inch + 1/8 inch). 


6. With the parking brake lever in the full 'ON' 
position, the front parking brake cable tension 
should be a minimum of 1556 N (350 Ibs). 


COUPLING 


CAP EQUALIZER NUT | 


D 
СООО Г 


TENSION 

IMITER 
CINCH HOUSING F-150-350 AND BRONCO 
STRAP 73.7mm + 3.175тт 
HOOK (2.90 INCH + .120 INCH) 


E-150-350 78.7mm + 3.175mm 
(3.10 INCH + .120 INCH) 
INITIAL ADJUSTMENT 


CABLE TENSION LIMITER ASSEMBLY 


H2876-1H 
PARKING BRAKE SYSTEM — E-350 WITH ORSCHELN COTTER PIN 
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PARKING 
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Field Adjustment (Use this procedure to correct a . Grip the tension limiter housing to prevent it from 
slack system if anew Tension Limiter is not spinning. Tighten the equalizer nut until the front 
installed) | cable tension measures 1556 N (350 Ibs). 


1. Make sure brake drums are cold for correct 


| Place the handle in the released position then 
adjustment. 


re-apply the parking brake system. Check that 


2. Placehandle in the 'ON' (brake applied) position. M cable tension is at least 1378 N (310 


Release the parking brake and check for rear 
wheel drag. 
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ADJUSTMENTS (Continued) 


If rear wheel brake drag is noted after 
adjustment, the rear drums must be removed 
after the service and parking brakes have been 
adjusted. Check the clearance between the 
parking brake lever and the cam plate. The 
clearance should be 0.38mm (0.015 inch) with 
the brakes fully released. If the clearance is not 
n specifications, readjust the parking brake 
cable. 


OPERATING 
LEVER 


0.38mm (0.015 INCH) , 
CLEARANCE 


M) 


E H5415-1A 


NOTE: The Tension Limiter will reset the parking 
brake tension anytime the system is 
disconnected provided the distance between the 
bracket and the cinch strap hook is reduced 
during adjustment. When the cinch strap hook 
contacts the bracket, the system tension will 


2. Place the transmission in neutral, and release the 


parking brake. 


3. Loosen the parking brake adjusting clevis jam nut 


several turns (spray the adjusting nut, threaded 
rod and the clevis with penetrating oil to ease 
adjustment). 


LEVER IN ` 
APPLIED 
POSITION | 
С LOCKNUT 


LOOSENED 


CLEVIS 
PIN 


TO SHORTEN +o LENGTHEN 


H5977-1A 


4. Remove the locking pin and the clevis pin from the 


adjusting clevis. 


5.  Holdlever and cable so as to minimize slack. 
6. Screwclevis onto threaded end of cable until 


lever hole and clevis holes line up. 


7. Loosen clevis about 10 turns | 12.7mm (1/2 


inch) |. 


increase significantly and over tensioning may 8. Rotate driveshaft to make sure brake shoes are 
result. If all available adjustment travel has been not dragging against drum. 


used the tension limiter must be replaced. 


Place the parking brake pedal in the fully released 
position, then check the slack in the parking 
brake two rear cables. 


9. Remove the safety stands and lower the vehicle 
down off the hoist. 


; Field Adjustment — Orscheln Lever 
The cables should be tight enough to provide full 1. Turnorscheln parking brake handle adjustment 


knob to obtain the designated travel 25.4mm (1.0 
inch) and position handle to the OFF position. 


DESIGNATED TRAVEL 
к Ш 25.4mm (1.0 INCH) 


application of the rear brake shoes, when the 
parking brake lever or foot pedal is placed in the 
fully applied position, yet loose enough to ensure 
complete release of the brake shoes when the 
lever is in the released position. 


Cable Actuated Transmission Mounted Parking 
Brake 
F-Super Duty Chassis Cab, Motorhome Stripped 


Chassis and Commercial Stripped Chassis 
Vehicles 


CONTROL IN 
OFF POSITION 


Field Adjustment —Foot Actuated Lever 


Use this adjustment to correct excessive parking 
brake control travel. 


1. Raise the vehicle on a twin post hoist and install 
safety stands. H7408-1A 
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ADJUSTMENTS (Continued) 


2. Loosen the jam nut at the parking brake cable 
clevis. 


3. Install the parking brake cable into the parking 
brake mounting bracket and snap into position. 


4. Hold parking brake actuating lever in the applied 
position and screw the adjusting clevis onto the 
cable until the clevis pin can be inserted through 
the actuating lever and the adjusting clevis while 
the cable is held tight. 


CONTROL IN FULL 
ON POSITION 
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5. Remove clevis pin and rotate clevis (10) full turns 
in a counterclockwise (loosening) direction about 
12.7mm (1/2 inch) tighten clevis jam nut to 14-20 
ft-Ibs. 


Assemble cable to parking brake actuating arm. 


7. Function check: Apply parking brake with a full 
stroke then release. Repeat application and 
release. The control must latch and release both 
times. 


8. Additional adjustment can be obtained by turning 
the adjustment knob on the orscheln parking 
brake lever. | 
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REMOVAL AND INSTALLATION 


Parking Brake Control 


F-150 —F-350, E-150 — E-350, Bronco and 
F-Super Duty Chassis Cab, Motorhome, and 
Commercial Stripped Chassis 


Removal 


1. Loosenthe adjusting nut at the equalizer. On | 
F-Super Duty series vehicles remove the clevis 
pin at the parking brake. 


2. Working from the engine compartment, remove 
the nuts attaching the parking brake control 
assembly to the dash panel. 


3. Working under the instrument panel, remove the 
bolt attaching the control assembly to the lower 
flange of the instrument panel. 


4. Remove the parking brake cable from the control 
assembly clevis by compressing the conduit end 
fitting prongs (using a 1/2 inch box wrench) 
holding the cable assembly to the control, remove 
the cable from the control. Remove the control. 


NUT PARKING BRAKE 
16-24 Мт CONTROL ASSEMBLY 
(12-18 FT-LB) 


VIEW A 
BOLT 
11-18 Nm 
CABLE 8-13 FT- 
BALL END ( ЕВ) 
S PARKING 
BRAKE 
PEDAL 


CONTROL 
INSTALLING ASSEMBLY 
POSITION CLEVIS 


ROTATE TO 
INSTALLED 
POSITION 
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Installation 


1. Connect the forward ball end of the parking brake 
cable to the clevis of the control assembly, and 
insert the cable assembly into the control 
assembly. Install hair pin retainer. 


2. Position the control assembly on the lower flange 
of the instrument panel and install the attaching 
bolt. 
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REMOVAL AND INSTALLATION (Continued) 


y са — 
USER 0 Ve 


Working from the engine compartment, install and 
tighten the nuts that attach the parking brake 
control assembly to the dash panel 20.3 Nem (15 
ft-lbs) torque. 


Adjust the parking brake equalizer lever to its 

original position. On Super Duty series vehicles 
install the parking brake clevis pin. Check cable 
tension and adjust if necessary, as described in 
this Section. 


Parking Brake Equalizer to Front Parking Brake 


Cable Assembly 

F-150 —F-350, Е-150--Е-350, Bronco 
Removal 

1. Raise the vehicie on a hoist. Back off the 


equalizer nut and remove slug of front cable from 
the tension limiter. 


Remove the parking brake cable from the cab 
mount (F-Series and Bronco) or crossmember 
(Econoline) and all retaining clips. 


Lower the vehicie. Remove the forward ball end 
of the parking brake cable from the control 
assembly clevis. 


Remove the cable from the control assembly by 
compressing the conduit end fitting prongs (use 
1/2 inch box wrench). 


Using a fish wire or cord attached to the control 
lever end of the cable, remove the cable from the 
vehicle. 


EQUALIZER INSTALLATION 
F-150 — F-350 AND BRONCO - TYPICAL 
CABLE AND 


CONDUIT ASSEMBLY 
(RIGHT BRAKE) 


YQ 


EQUALIZER 
2A602 


(«Е Ns 
fée 


CABLE ADJUSTING 


CABLE AND 


SLUG CONDUIT ASSEMBLY 
FRONT PARKING (LEFT BRAKE) 
BRAKE CABLE 
ASSEMBLY 
H5979-B 


EQUALIZER INSTALLATION E-150 — E-350 — TYPICAL 


BRACKET 


5A246 
CABLE AND CONDUIT 
ASSEMBLY 
2A635-(RH) 


BLE ANO 
CONDUIT ASSEMBLY 
2A809-(LH) 


CABLE TO 
CONTROL ASSEMBLY 
2853 


Installation 


1. 


Transfer the fish wire or cord to the new cable. 
Position the cable in the vehicle, routing the cable 
through the dash panel. Remove the fish wire and 
secure the cable to the control. 


Connect the forward ball end of the brake cable 
to the clevis of the control assembly. Raise the 
vehicle on a hoist. 


Route the cable through cab mount (F-Series) or 
through the crossmembers (Econoline) and 
secure in place with retaining clips (Econoline). 


Connect the slug of the cable to the Tension 
Limiter connector. Adjust the parking brake cable 
at the equalizer using initial adjustment or field 
adjustment, as appropriate. 


Rotate both rear wheels to be sure that the 
parking brakes are not dragging. 


Parking Brake Equalizer to Rear Wheel Cable 
F-150 —F-350, E-150 — E-350, Bronco 
Removal 


1. 


Raise the vehicle and remove the hub cap, wheel, 
Tension Limiter and brake drum. Remove the 
locknut on the threaded rod and disconnect the 
cable from the equalizer. | 


Compress the prongs that retain the cable 
housing to the frame bracket (F-Series and 
Bronco) or crossmember (Econoline), and pull the 
cable and housing out of the bracket or 
crossmember. 
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REMOVAL AND INSTALLATION (Continued) 


3. Working on the wheel side compress the prongs 
on the cable retainer so they can pass through 
the hole in the brake backing plate. Draw the 
cable retainer out of the hole. 


CABLE 
ANCHOR 
REAR 
CABLE = Д, 
IN — — ——, 
Aes 
"LU 5 Y 
CABLE 
RETAINER "T 
BACKING 
PLATE 
H5981-1A 


4. With the spring tension off the parking brake 
lever, lift the cable out of the slot in the lever, and 
remove the cable through the brake backing 
plate hole. 


Installation 


1. Pullthe cable through the brake backing plate 
until the end of the cable is inserted over the slot 
in the parking brake lever. Pull the excess slack 
from the cable and insert the cable housing into 
the brake backing plate access hole until the 
retainer prongs expand. 


2. insertthe front end of the cable housing through 
the frame crossmember bracket until the prong 
expands. Insert the ball end of the cable into the 
key hole slots on the equalizer, rotate the 
equalizer 90 degrees and recouple the Tension 
Limiter threaded rod to the equalizer. 


On vehicles with web ledge brakes, check the 
clearance between the parking brake operating 
lever and cam plate. The clearance should be 
0.38mm (0.015 inch) when the brakes are fully 
released. 


OPERATING 
LEVER 


0.38mm (0.015 INCH) 
CLEARANCE 
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install the rear brake drum, wheel, and hub cap, 
and adjust the rear brake shoes. 


Adjust the parking brake tension using initial 
adjustment or Field Adjustment procedure as 
outlined in this Section. 


Rotate both rear wheels to be sure that the 
parking brakes are not dragging. 


Transmission Mounted Parking Brake 
Assembly —F-Super Duty Series Vehicles 


Removal 


1. Place the transmission into gear and release the 
parking brake control cable. The pedal (or lever) 
must be in the fully released position. 


Raise the vehicle on a twin post hoist and install 
safety stands. 


Disconnect and remove the speedometer cable 
from the left hand side of the parking brake 
assembly. 


Apply penetrating oil to the adjusting clevis, jam 
nut and the threaded end of the brake cable. 


Loosen the jam nut and remove the locking pin 
from the clevis pin. Remove clevis pin, clevis, and 
jam nut from the brake cable. Remove cable from 
the bracket on the case. 


Remove the bolts attaching the driveshaft to the 
parking brake assembly output flange. Remove 
the driveshaft and move it to one side out of the 
way. Wire it up to the frame. 


Remove the 6 hex head bolts attaching the 
parking brake assembly to the transmission 
extension housing and remove the complete 
parking brake assembly from the transmission. 


NOTE: Make sure parking brake is stored with 
vent breather up to prevent oil leakage onto 
brake shoes. 


PARKING 
BRAKE 
ASSEMBLY 


H5983-1B 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Using two guide bolts or drift pins, attach the 
parking brake assembly to the transmission 
splined output shaft, and transmission extension 
housing. 


2. Install 6 new hex head bolts to attach parking 
brake assembly to the transmission extension 
housing (Do not reuse old bolts). Tighten the bolts 
to 34-58 N-m (25-43 ft-lbs). 


3. With the parking brake assembly in the as 
installed position, fill the parking brake assembly 
with Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent to 
the bottom of the filler hole. Install and tighten the 
filler plug to 35-40 М-т (25-30 ft-lb). 


4. Attach the driveshaft to the output flange, and 
tighten the bolts to 20-27 N-m (15-20 ft-Ibs). 


5. Install the parking brake cable into the mounting 
bracket, and snap into position. 


ACTUATING 
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| | PIN 
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H5984-1A 


6. Screwthe jam nut and adjusting clevis onto the 
threaded end of the brake cable. 
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Screw the clevis clockwise (tightening) until the 
clevis pin can be inserted freely into the clevis 
and the brake actuating lever, while the lever is 
being held tight in the applied position, and the 
cable is held tight. 


Remove the clevis pin. Rotate the clevis 10 full 
turns in the counterclockwise (loosening) 
direction (about 12.7mm | 1/2 inch |). 


Install clevis pin and locking pin. 


DISASSEMBLY AND ASSEMBLY 


Transmission Mounted Parking Brake 
Disassembly 


NOTE: To replace the brake assembly, brake shoe 
and lining assemblies, or other operational 
components the complete parking brake assembly 
must be removed from the vehicle. 


1. Remove the parking brake assembly as outlined 
in Removal and Installation— Transmission 
Mounted Parking Brake, in this Section. 


Using Tool T70T-4252-D or equivalent. Mount 
parking brake assembly in vise, using brass jaw 
protectors to prevent damage. Remove the 
65mm hex locknut from the mainshaft. 


LOCKNUT SOCKET 
TOOL-T70T-4252-D 


PARKING BRAKE 


ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Using a 3-jaw puller, Tool D8OL-1013-A or a 
suitable press, remove the mainshaft, brake drum 
and output flange out of the case assembly. 


3 JAW 
PULLER 
OR PRESS 
TOOL 
D80L-1013-A PARKING 
BRAKE 
ASSEMBLY 
H7055.B 


4. Remove the snap ring retaining the speedometer 
drive onto the shaft. Remove the speedometer 
drive gear. 


5. Using puller D8OL-1002-L with bearing cone 
remover D79L-4621-A and step plate 
D80L-630-6, remove the inner bearing cone from 
the mainshaft. 


6. Remove the output shaft and brake assembly 
from the vise. Turn the shaft assembly over and 
put the threaded end in the vise. Be sure to use 
soft jaw inserts to protect the mainshaft. 


7. Remove the 4 hex nuts attaching the flange and 
brake drum to the output shaft. Remove the drum 
and flange from the output shaft. 


NOTE: The drum, yoke / Папде, and mainshaft 
are balanced as a unit, and must be marked to 
assure that they are assembled in the same 
position. Leave the bolts in the output flange. 
Total assembly must be disassembled. 


OUTPUT 
FLANGE 


ATTACHING 
NUT (4) 


BRAKE 
DRUM 


H5987-1A 
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Remove the input shaft oil seal, spacer, O-ring, 
bearing cone assembly and bearing cup from the 
input shaft end of the case using tool number 
Т77Е-1102-А, or equivalent. 


Remove the 4 bolts attaching the splash shield 
and brake assembly to the case. Remove the 
brake assembly and splash shield from the case. 


ASSEMBLY 


10. Remove the brake actuating lever and the lever 
spring from the case. 


NOTE: For brake assembly component repair, 
refer to brake component repair in this Section. 


11. Using tool T77F-1102-A remove the outer 
bearing cup. 


12. Unscrew and remove the vent from the case. 


Brake Shoes 
Disassembly 


1. Holding the brake assembly securely, remove the 
two brake shoe return springs using a suitable 
brake spring tool. 


Spread the free ends of the brake shoes apart 
and remove the brake shoes from the lower 
anchor pin. Remove the shoe-to-shoe spring. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. 


Clean any grease or contamination from the 
support plate. Remove contamination from the 
shoe guide lugs and other shoe bearing surfaces 
with sand paper. 


SUPPORT PLATE 
ASSEMBLY 


SHOE RETURN 


SHOE RETURN 
SPRING UPPER 


ANCHOR 


PIN SPRING 


SHOE BEARING 


LOWER 
ANCHOR PIN SURFACES 


BRAKE SHOE 
ASSEMBLY 


H5990-1A 


SHOE TO SHOE 
SPRING 


BRAKE SHOE 
ASSEMBLY 


Coat the following areas with Ford Disc Brake 
Caliper Slide Grease D7AZ-19590-A 
ESA-M 1C 172-A. Use only a light application of 
grease at these points. 


Ф Camshaft lugs and ball of actuating lever. 


€ Shoe guide lugs and shoe bearing points of the 
support plate assembly. 


€ Upper and lower anchor pins. 
€ Anchor pin contact points of the brake shoes. 


Assembly 


1. 


Using new brake shoe and lining assemblies, 
install new shoe-to-shoe springs into the lower 
holes of the brake shoes. 


Spread the opposite ends of the shoes and 
assemble the lower ends of the shoes over the 
shoulder of the lower anchor pin, twisting the 
shoes into position. Move the upper ends of the 
shoes to the upper anchor pin, inserting the shoe 
webs between the shoe guide lugs and the 
bearing surfaces of the support plate. 


With the upper ends of the shoes against the 
upper anchor pin, install two new shoe return 
springs. Install the short hooked end of each 
spring into the upper holes of the brake shoes 
and hook the opposite end of each spring over 
the anchor pin nib, using a suitable spring 
installation tool. Be sure the open end of the 
spring hook faces toward the brake centerline. 
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BRAKE SPRING 


on 
7 
7 


P off —=— 
7 24444242222) 
ақхх CASS ААА 
— М 


Transmission Mounted Parking Brake 
Assembly 


1. 


Press the plug into the output flange if plug was 
previously removed. Apply sealer to the lip of the 
plug. Press into place with the lip of the plug 
facing outward. The plug must be flush with the 
edge of the bore. 


Turn the case over and install the outer bearing 
cup into the case. Press in using Bearing Cup 
Replacer T88T-2598-E (or equivalent) until the 
bearing cup bottoms in the bore. 


Install the inner bearing cone assembly into the 
cup. 


06-05-16 
DISASSEMBLY AND ASSEMBLY (Continued) 


4. Apply alight coating of sealer to the outer edge of 
the outer oil seal. Position the oil seal in the bore 
of the case with the sealing lip facing inward. 
Press the seal into the bore of the case using 
Seal Replacer T88T-2598-C, or equivalent. Press 
the seal in flush with the bore surface. 


OIL SEAL 
REPLACER 
TOOL 
T88T-2598-C 


H6256-1A 


5. Install the actuating lever spring in the boss in the 
case. 


6. Apply a light coating of Ford Disc Brake Caliper 
Slide Grease D7 AZ-19590-A (ESA-M1C172-A), 
or equivalent to the ball of the actuating lever. 
Install the lever (ball end) into the hole in the boss 
of the case, through the coiled end of the spring. 


ACTUATING 
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7. Position the backing plate and brake assembly 


into position on the case. Insert the actuating 
lever (cam end) into position in the brake 
assembly. 


LOWER BRAKE 
SHOE (WHEN 
INSTALLED) — 
(DARK COLORED 
LINING) 


(WHEN 
INSTALLED) 
ACTUATING (LIGHT 
LEVER COLORED LINING) 
H5996-1A 


8. Attach the brake assembly and backing plate to 


the case with 4 hex head bolts. Tighten the bolts 
to 118-123 N-m (87-91 ft-Ib). Attach retracting 
spring to the actuating lever while bending the 
long end to snap over the lever. 


9. Place the mainshaft in a vise with the flanged end 


up. Protect the shaft with soft jaw inserts. 


10. Install the brake drum and output flange onto the 
flange end of the mainshaft. 


11. Install the output flange onto the brake drum, 
aligning the marks made during disassembly (to 
insure that the balance is not disturbed). Install 
the | hex nuts and tighten to 113-117 N-m (83-87 
ft-Ib). 


H5997-1B 


12. Remove the mainshaft with drum assembly from 
the vise. Turn the unit over and clamp it securely 
in the vise. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
—I OD 


13. Install the case, onto the mainshaft guiding the 
shaft through the oil seal and bearing cone. 


CASE 
NS 
wu Am — 1) 4 
DRUM AND 
MAINSHAFT 
(ASSEMBLED) 
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14. Using Bearing Cone Repiacer T88T-2598-F or 
equivalent, seat the output bearing onto the 
mainshaft. 


15. Install the speedometer drive gear onto the 
mainshaft. Install the snap ring into the groove 
locking the speedometer gear to the shaft. 


SPEEDOMETER 
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16. Install the input bearing cup into the housing using 
Bearing Cup Replacer T88T-2598-D, or 
equivalent. 


17. Install the shim on the mainshaft. 


NOTE: This shim determines mainshaft end play, 
and it is available in thicknesses in variances of 
0.0019 inches. 


18. Install the inner bearing cone onto the mainshaft. 
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In order to measure mainshaft end play, install the 
bearing spacer without the O-ring onto the mainshaft. 


19. With the case assembly and mainshaft clamped 
firmly in the vise, screw the hex locknut onto the 
mainshaft. Tighten the nut to 288-293 N-m 
(212-2 16 ft-Ib) using 65mm Locknut Wrench 
T70T-4252-D or equivalent. 


LOCKNUT SOCKET 
TOOL-T70T-4252-D 


PARKING BRAKE 
ASSEMBLY 
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20. Mount a dial indicator between the mainshaft and 
the case to check end play. Use dial indicator 
with bracketry TOOL-420 1-C or equivalent. 


DIAL INDICATOR 
WITH BRACKETRY 
TOOL-4201-C 


H6000-1A 
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06-05-18 


DISASSEMBLY AND ASSEMBLY (Continued) 


21. While rotating the case assembly on the 


22. 


23. 


24. 
25. 


mainshaft to center the bearings. Apply pressure 
up and down while taking an end play reading. A 
reading of 0.0483-0.099 1mm (0.00 19-0.0039 
inches) is required. If the reading is not to 
specification, a thicker or thinner shim must be 
used. 


Remove the locknut and the bearing spacer from 
the shaft. 


If required, remove the inner bearing cone and 
add the necessary additional shims to obtain the 
specified end play. 


Reinstall the inner bearing cone on the shaft. 


Coat the outer shell of a new input oil seal with 
sealer and install it in the bore of the case until it 
seats inside the bore. The sealing lip of the seal 
must face inward. 


26. 


SEAL INSTALLER 
TOOL-T88T-2598-C 


Install a new O-ring in the notch of the bearing 
spacer and install both parts onto the mainshaft 
until the spacer butts against the shoulder of the 
input bearing. 


Brake, Parking— Cable Actuated, Rear Wheels and Transmission Mounted 


2T. 


28. 


29. 
30. 


31. 


32. 
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BEARING 
SPACER 
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Install a new locknut on the shaft, and tighten to 
288-292 N-m (2 12-2 16 ft-lb). 


Upset the outer lip of the locknut into the slot in 
the shaft, using 65mm Locknut Wrench 
Т70Т-4252-П, or equivalent. 


LOCKNUT SOCKET 
TOOL-T70T-4252-D 


PARKING BRAKE 
ASSEMBLY 
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Screw the vent into the case, and tighten it to 
11-16 N-m (8-12 ft-Ib). 


Remove the parking brake assembly from the 
vise. 


With the parking brake in the as installed position, 
fill the case with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, XT-2 
QDX or DDX E4AZ-19582-B (ESP-M2C 166-H) or 
equivalent through the filler hole. Fill to the bottom 
of the filler hole, and install and tighten the fill plug 
to 35-40 N-m (25-30 ft-lb). 


Reinstall the parking brake assembly as outlined 
in this Section. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Diagnosis Guides— Transmission Mounted 
Parking Brake 


Transmission Mounted Parking Brake Trouble 
Shooting Procedure 


The following chart can be used when diagnosing transmission mounted parking brake units. 


POSSIBLE CAUSE RESOLUTION 
| Glazed linings Remove glaze from linings using a file 
or emery cloth. 
Misalignment of parts Correct misalignment by tightening any 
loose brake or drum mounting bolts. 
Remove drum and clean out lining 
dust and dirt. 


Bent or misaligned shoe 


Eccentric or wobbling drum 
binding, or lack of lubrication. 


Excessive linkage friction 
iB CH6253-2A 


соон | — POSSIBLE CAUSE RESOLUTION 


Brake lubricant or transmission oil on | Replace brake linings. Clean oil and 
linings excess brake lubricant from brake and 
drum. Replace faulty oil seal at 
mainshaft. 


Check for misaligned shoe, rubbing 
against drum. Reline shoes if 
necessary. 


Adjust cable clevis. 


Inspect drum runout. Also check for 
wom or loose bearing on mainshaft. 
Check drum mounting bolts for 
ightness. 


Check linkage pivot points for rust, 


Brake not һа. Excessive clearance prevents complete | Adjust brake lining cable to take up 
brake application slack in brake linkage 
Grease soaked linings Repair source of leak, install new 
lininc 


Excessive linkage friction Check for linkage binding, and mis- 
alignment. Lubricate all pivot points 


Wom out linings Reline brake shoes. Check drum/yoke 
for scoring and replace if necessary. 
Excessive lining wear Ен Brake drag Brake lever and camshaft adjustment 
too tight. Also, inspect for broken or 
missing springs. 


Rough drum surface or abrasive dirt in | Smooth drum with emery paper, or re- 
drum place drum, if drum is badly scored. 

CAUTION: Drum to be replaced if in- 
side diameter exceeds 229.36 mm 
(9.030 inches). 


CH6254-2B 
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SPECIFICATIONS SPECIAL SERVICE TOOLS 


Refer to the following table. 
PARKING BRAKE CABLE TENSION ADJUSTMENT 


2— Jaw Puller j 
E 10 E360 
@ pale bai tension with the parking brake control i^ ота 


RONDE EQUEMENT 
D80E-1019-A 


CH3535-1B 
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SECTION 06-06 Brake Pedal, Master Cylinder and 
Valves 


SUBJECT PAGE  SUBJECT PAGE 
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VEHICLE APPLICATION 


E-150 through E-350, F-150 through F-350, Bronco and 
F-Super Duty Vehicles 


DESCRIPTION AND OPERATION 


Master Cylinder 


The dual master cylinder contains a plastic ''see-thru"' 
fluid reservoir with a Fluid Level Indicator (FLI) and 
primary and secondary hydraulic pistons. Some 
vehicles have an integral proportioning valve. 
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DESCRIPTION AND OPERATION (Continued) 


Master Cylinder — Cutaway View 


FLUID LEVEL INDICATOR 
(FLI) SWITCH 


PRIMARY SECONDARY 
PISTON PISTON 


The dual master cylinder performs in the following Front Wheel Brakes 


manner: The front wheel brakes are connected to the primary 


outlet port (farthest from the dash panel) and are 
Rear Wheel Brakes actuated by the primary piston assembly. 
The rear wheel brakes are connected to the Both primary and secondary pistons function together. 
secondary outlet port and are actuated by the 
secondary piston assembly. 
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DESCRIPTION AND OPERATION (Continued) 


Master Cylinder Operation F-150-350, E-150-350 


POWER 
BOOSTER 


СӨ) 


DRUM BRAKE DISC BRAKE 
(REAR) (FRONT) 


On all vehicles (except F-Super Duty) the master 
cylinder is assisted by a vacuum booster. On F-Super 
Duty a Bendix Hydroboost is used. Information about 
the vacuum booster is given in Sections 06-07A, 
Vacuum Brake Booster —Single Diaphragm—Dash 
Mounted (Bendix) and 06-07A, Vacuum Brake 
Booster— Tandem. Diaphragm—Dash Mounted 
(Bendix). Information on the Bendix Hydroboost is 
given in Section 06-07C, Brake—Hydro-Boost 
Booster. | 
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DESCRIPTION AND OPERATION (Continued) 


Master Cylinder Operation F-Super Duty Chassis 
Cab 


HYDRO BOOST 
POWER BOOSTER 


MASTER 
CYLINDER 


HEIGHT SENSING VALVE 
(F-SUPER DUTY ONLY) 


LINKAGE 


REAR 


AXLE DISC BRAKE 

FRONT 

DISC BRAKE MOUNTED (FRONT) 
(REAR) ON FRAME 


If the fluid level indicator is deemed to be inoperative, 
the plastic reservoir must be replaced. 


Brake Pedal 


The brake pedal transfers and intensifies the force 


applied by the operator to the front and rear brakes to pissticiHeservolrwith Fluid Covel iadicatar 


stop or slow down the vehicle. A brake stoplamp 
switch is mounted on the pedal and whenever the 
pedal is depressed, the rear brake lamps are 
illuminated. 


Plastic Reservoir with Fluid Level indicator 


The fluid level indicator is an integral part of the fluid 
reservoir. It is serviced as a part of the plastic 
reservoir assembly. It consists of a float containing a 
magnet and a reed switch. When the fluid in the 
reservoir gets to a predetermined level, the magnet 
actuates the reed switch, causing the warning lamp to 
light. Loss of fluid from either the primary (front) or 
secondary (rear) system will cause this system to 
actuate. 


MAGNET 
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DESCRIPTION AND OPERATION (Continued) 


Proportioning Valve 


Some vehicles are equipped with a proportioning 
valve. The proportioning valve is integral to the master 
cylinder. The valve functions to restrict rear brake 
System hydraulic pressure. A plug and tube seat is 
pressed into the outlet port of the master cylinder. A 
hole through the center of the plug and tube seat 
directs the hydraulic fluid down the valve to the rear 
brake system outlet port. In case of the front brake 
System malfunction, the proportioning valve with a 
bypass feature allows full hydraulic pressure to the 
rear brake system. 


Master Cylinder Assembly and Integral 
Proportioning Valve 


PLASTIC 
SEE-THRU 
RESERVOIR 
AND FLUID 
LEVEL 
INDICATOR 
(FLI) 


MASTER CYLINDER WITH 
INTEGRAL PROPORTIONING VALVE 
FRONT VIEW 


INTEGRAL PROPORTIONING VALVE 
WITH BY-PASS FEATURE 
VIEW IN CIRCLE A 


Height Sensing Brake Proportioning Valve 


The Height Sensing Brake Proportioning Valve is used 
on F-Super Duty Chassis Cab vehicles only. The 
height sensing valve regulates rear brake hydraulic 
pressure when the vehicle is in the lightly loaded 
condition and allows full braking pressure to the rear 
brakes when the vehicle is carrying a full load. 


Height Sensing Brake Proportioning 
Valve — Cutaway View 


STAINLESS 
STEEL PIN 


DIGITAL 
CAM 


TORSIONAL 
CLUTCH 
SPRING 


H4881-1A 


The valve is located on the number five crossmember 
and is activated through a linkage system that is 
connected to the rear axle housing cover. Movement 
of the lever from vehicle loading will rotate the valve 
cam allowing the plunger to shift position. As vehicle 
load increases, the plunger shifts and allows full 
pressure to the rear brakes. 


DIAGNOSIS AND TESTING 


Refer to Section 06-00, Brake, Hydraulic—General 


Service. 


ADJUSTMENTS 


Refer to Section 06-00, Brake, Hydraulic—General 
Service for master cylinder and brake system bleeding 
procedures. 


Brake Pedal Linkage Adjustment —F-Super 
Duty Commercial Stripped Chassis 


Attach clevis, clevis pin and spring clip to brake 
pedal assembly. 


Hold brake pedal against rubber stop. 
Make sure jam nut is loose. 


Turn brake rod into clevis until lower hole lines up 
with pin on bellcrank. 


Slide brake rod onto pin of bellcerank and attach 
washer and spring clip. 
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ADJUSTMENTS (Continued) 


6. Tighten jam nut to 50-67 N-m (37-50 ft-Ib). 


CLEVIS 
PIN-76272 BRAKE 


BOOSTER 
WASHER 
/ EA 44880 2B560 
(Фф. 

In | 


PIN WASHER 


CLEVIS » М 380699 44880 
97015 4 
PIN 
380699 
JAM NUT 
33943 
50-67 N-m 
(37-50 FT-LB) 


BRAKE PEDAL 
TO BELLCRANK 


ROD-2A525 
BUSHING 
2461 sx ; 
/ 
(e 
SPACER ) 
28362 Q. 
Y T e 
PIN FRONT OF VEHICLE 
380699 
\ 
WASHER \ BELLCRANK 
44879 ASSEMBLY 
BUSHING 29321 
SHING H7854-A 


REMOVAL AND INSTALLATION 


Master Cylinder —All Except F-Super Duty Master Cylinder Installation —F-150 —F-350 and 
CAUTION: F-Super Duty Series vehicles are 79969 

equipped with а hydraulic brake booster. Refer to VACUUM 

Section 06-07C, Power Brake —Hydraulic Brake BOOSTER 

Booster for hydraulic brake booster removal and 2005 MASTER 

installation procedures. CYLINDER 


Removal 


1. With the engine turned off, push the brake pedal 
down to expel vacuum from the brake booster 
system. Disconnect fluid level indicator switch 
connector from the master cylinder. 


2. Disconnect the hydraulic lines from the brake 
master cylinder. 


3. Remove the brake booster-to-master cylinder 


retaining nuts. Remove the master cylinder from B 
the brake booster. . NUT-382802 
24-34 М-т 


(18-25 FT-LB) 
H4969-1C 
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REMOVAL AND INSTALLATION (Continued) 


Master Cylinder Installation —E-150 —E-350 


NUT-382802 
24-34 N-m 
(18-25 FT-LB) 


MASTER 
CYLINDER CUu 


2C156 


REAR BRAKE 
TUBE-2234 


VACUUM 
BOOSTER 
2005 


MAIN VIEW H4970-28 


Installation . Position the master cylinder assembly over the 

1. Beforeinstalling the master cylinder, check the | booster pushrod and onto the two studs on the 
distance from the outer end of the booster booster assembly. Install the attaching nuts and 
assembly push rod, to the front face of the brake tighten to 24-34 N-m (18-25 ft-Ib). 
booster assembly. Turn the pushrod adjusting. | . Loosely connect the hydraulic brake system lines 
E in or out as required to obtain the specified to the master cylinder. 


Tighten the attaching nut to 24-34 N-m (18-25 


Bendix Booster Push Rod Gauge Dimensions and | ft-lb). 
лашанпәп! . Connect fluid level indicator switch. 


Bleed the master cylinder as described in Section 
06-00, Brake, Hydraulic—General Service. Fill 
the plastic reservoir of the master cylinder with 
Heavy Duty Brake Fluid CGAZ-19542-AA or BA 
(ESA-M6C25-A) or an equivalent to the fluid fill 
line. Install gasket and bleed the hydraulic brake 
system as described in Section 06-00, Brake, 
Hydraulic— General Service. 


== 


Brake Pedal 
Assembly —Bronco—F-150—F-250—F-350 
and F-Super Duty Chassis Cab 


Removal 


1. Working inside the cab, below the instrument 
panel, disconnect the wires from the stop lamp 
switch. Remove the pin and spacer connecting 
the brake pedal assembly, stop lamp switch 


74.61mm 
(215/16 INCH) 


24.89-25.27mm 
(0.980-0.995 INCH) 


= 


GAUGE BLOCK 


assembly and master cylinder pushrod together. 
Remove stop lamp switch, master cylinder 
pushrod and inner spacer from pin on brake 
pedal. If vehicle is equipped with speed control, 
leave speed control bracket in place. 


H1330-1G 
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2. Onvehicles equipped with manual transmissions, NOTE: Some vehicles may have an “Е-сір” type 
disconnect the clutch pedal retracting spring. retainer instead of a ''hair pin сір” type retainer. 
Remove the nut (by the brake pedal) on the clutch 
rod lever and remove the lever, washer spring, 
and bushing. Push the clutch pedal assembly to 
the side enough for the brake pedal assembly to 
come off the shaft. Take off the brake pedal 
bushings. 


Brake Pedal Installation Bronco — F-150 — 
F-250 — F-350 and F-Super Duty with Manual 


Transmission 
VACUUM VACUUM BOOSTER 
BOOSTER - 
ü BRA 
2002 ЅРВІМС / M 
78572 RR 
SPEED CONTROL 
a> VALVE ASSEMBLY 


9C727 


BRACKET 
21252 


CLUTCH PEDAL 
ASSEMBLY 
7519 


= ASSEMBLY 
` NN BRAKE PEDAL 2455 
2 ASSEMBLY 
VACUUM 2455 
BOOST | 
өлігі CLUTCH PEDAL 2 | N 
SPACER ASSEMBLY-7519 \ m ае Б; 
28129 
VIEW SHOWING POWER BRAKE EMOA 
[22 VIEW SHOWING POWER BRAKE 


MANUAL TRANSMISSION WITH INTERLOCK SWITCH iria tir ои 
view в 4? 


SPEED CONTROL 
BRACKET BUSHING PACKET 
| Mead Beales po 21252 N800769 (SPEED CONTROL ONLY) 


BRAKE 


7А554 


SPRING 
WASHER 
N800904 


BUSHING 
N800769 


BUSHING 
BOOSTER 2A309 
2005 
WITH POWER BRAKES 
VIEW Z 


H4487-E 
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REMOVAL AND INSTALLATION (Continued) 


3. On vehicles equipped with automatic 
transmission, remove one spring retainer and 
bushing from the brake pedal shaft. From the 
other end, pull out the shaft and remove the brake 
pedal assembly. Remove the bushings and 
washer spring from the brake pedal. 


Brake Pedal instaliation —F-150 — F-350 апа 
Bronco with Automatic Transmission 


VACUUM 
BOOSTER 


E 


RETAINER 
BUSHING 74279 


241 387957 21252 387957 | 
N J- __ RETAINER / | 


RETAINER 74279 
97414 
BUSHING 


387957 


BUSHING BRACKET 


RETAINER 
97414 


SPRING BUSHING 
WASHER ЖОШ 
N800769 

VIEW V 


Installation 
Install the pedai pad on the brake pedal 
assembly, if required. 


Install the stop lamp switch on the brake pedal 
bracket. 


Place bushings and washer spring in position on 
the brake pedal assembly. 
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anc 
wa 7 
~ * 
( = 4 DX 
2005 1 | 


VACUUM 
BOOSTER | 2А809 


Remove the stop lamp switch from the bracket on 
the brake pedal. 


Remove the pedal pad, if required. 


BRACKET 
21252 


BRAKE PEDAL 
ASSEMBLY 
2455 


K ew SHOWING BOOSTER 
POWER BRAKE AUTO TRANSMISSION 


SPEED CONTROL 


BRACKET 
BUSHING — (SPEED CONTROL ONLY) 


PIN 
380699 


SPACER 
2B129 STOPLAMP 


VIEW WITH POWER BRAKE SWITCH 
VIEW Z 13480 


H4486-F 


On vehicles equipped with manual transmissions, 
move the pedal assembly into the bracket. Slide 
the clutch pedal assembly so the clutch shaft 
goes through the hub of the brake pedal 
assembly. install the bushing and clutch rod and 
lever onto the clutch shaft. Position the nut 
holding the clutch lever to clutch shaft and 


tighten. Connect the clutch pedal retracting 
spring. 


06-06-9 


06-06-10 


REMOVAL AND INSTALLATION (Continued) 


5. 


On vehicles equipped with automatic 
transmission, move the brake pedal assembly 
into the bracket. Slide the brake pedal shaft 
through the bracket and hub on the brake pedal. 
Install bushings and spring retainers on the shaft. 


Place the bushing spacer stop lamp switch 
assembly and master cylinder pushrod onto the 
pin on the brake pedal. Install the spacer and 
cotter pin. 


Connect wires to stop lamp switch. Check unit for 
correct operation. 
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Brake Pedal 
Е-150--Е-350 
Removal 


1. 


Remove pin and spacer which connect stoplight 
switch and power brake booster pushrod to 
pedal. 


Remove stoplight switch, bushing, and brake 
booster push rod from pedal. 


If equipped with manual transmission, disconnect 
clutch pedal return spring and clutch pedal 
pushrod. 
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Brake Pedal Installation —E-150 — E-350 with 
Manual Transmission 
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REMOVAL AND INSTALLATION (Continued) 


4. On automatic transmission models, remove nut 
from long bolt. On manual transmission models, 
remove nut from clutch pedal shaft. 


Brake Pedal Installation —E-150 —E-350 with 
Automatic Transmission 


Y BRACE BOLT 


SUPPORT 


STOPLAMP 
M 2 SWITCH 
13480 


BRACKET 
9C961 


\ Sy CONTROL 
“T VALVE 
9C727 


ADAPTER 
9C962 


\ 
> BOLT CLIP 


42364 9С966 


FOR SPEED CONTROL 
VIEW X 


Installation 
Put spacer inside brake pedal. 


Put spring washer and bushings into brake pedal 
and hold. Then put brake pedal and assembled 
parts up into support bracket. 


On models with manual transmission, push clutch 
pedal through bracket and brake pedal. 


On models with automatic transmission, push bolt 
through bracket and brake pedal. 


On models with manual transmission, install nut 
on clutch pedal shaft. On models with automatic 
transmission, install nut on long bolt. 


If equipped with manual transmission, reconnect 
clutch pedal pushrod and return spring. 


Install stop lamp switch, bushing, and brake 
booster pushrod onto pin on brake pedal. 


Install spacer and pin retaining stop lamp switch 
on pedal. 


BUSHING 
386457 


5. Slide boltor clutch pedal out far enough to take 
out brake pedal, bushing, and spring washer. 


6. Take spacer out of brake pedal. 


SUPPORT NUT-382400 
BRACKET BUSHING 28-40 Nem 
2467 386457 (21-30 FT-LB) 


SPACER 
389318 


BUSHING 
388115 


PIN 
380699 


SPRING SPACER 
WASHER 28129 
= SPACER | 
3535 2B129 STOPLAMP 
| SWITCH 
BRAKE PEDAL BAD 95480 


2455 


Brake Pedal Assembly 


F-Super Duty Motorhome and Commercial 
Stripped Chassis 


Removal 


1. Oncommercial vehicles: Working inside the 
vehicle below the instrument panel, disconnect 
the wires from the stop lamp switch. Remove the 
pin and spacer connecting the brake pedal 
assembly, stop lamp switch assembly and 
master cylinder pushrod together. Remove stop 
lamp switch, master cylinder pushrod and inner 
spacer from pin on brake pedal. 


On motorhome vehicles: Working inside the 
vehicle below the instrument panel, disconnect 
the wires from the stop lamp switch. Remove the 
clip and spacer connecting the brake реда! 
assembly and brake pedal to bell crank rods. 
Remove the pin from the brake pedal. 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove the nut and bolt holding the brake pedal 3. Remove the stop lamp switch from the pedal. On 
to the brake pedal bracket. Remove the brake motorhome vehicles, remove the speed control 
pedal. switch. 


4. Remove the bushings and spacer from the panel. 
5. Remove the pedal pad, if required. 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Commercial Chassis Brake Pedal 


Installation 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


2. 


Install the pedal pad on the brake pedal 
assembly, if required. 


Install the stop lamp switch on the brake pedal 
bracket. On motorhome vehicles, install the 
speed control switch. 


Place spacer inside brake pedal. 


Place bushings inside brake pedal and hold in 
place. Position brake pedal and assembled parts 
up into the support bracket. 


Push long bolt through the bracket and pedal 
assembly. Install nut and tighten to 50-67 N-m 
(37-50 ft-Ib). 


Brake Pedal, Master Cylinder and Valves 


06-06-15 


On commercial vehicles: Install the pin and 
spacer connecting the brake pedal assembly, 
stop lamp switch assembly and master cylinder 
pushrod together. 


On motorhome vehicles: Install the pin, spacer 
and clip to connect the brake pedal assembly to 
the brake pedal to the bellcrank rod. 


On commercial vehicles: Place the bushing, 
spacer, stop lamp switch assembly and master 
cylinder pushrod onto the pin on the brake pedal. 
Install the spacer and cotter pin. 


Connect wires to stop lamp switch. Check unit for 
correct operation. 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Motorhome Chassis Brake Pedal 
Installation 
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REMOVAL AND INSTALLATION (Continued) 


9. Onmotorhome vehicies: adjust brake pedai to 
bellcrank rod as follows: 


a. Attach clevis, clevis pin and spring clip to 
brake pedal assembly. 


Hold brake pedal against rubber stop. 


Make sure jam nut is ioose. 


d. Turn brake rod into cievis until lower hole 
lines up with pin on bellcrank. 


e. Slide brake rod onto pin of bellcrank and 
assemble washer and spring clip. 


Tighten jam nut. 


Height Sensing Brake Proportioning Valve 
F-Super Duty Chassis Cab Only 


CAUTION: If the linkage is disconnected from the 
height sensing valve, the proper indexing will be 
lost and a new sensing valve must be installed. 
The new sensing valve assembly will have the 
shaft preset and secured internally. If the valve 
shaft of the valve turns freely —DO NOT USE. The 
height /Іоаа sensing brake proportioning valve is 
not to be repaired or disassembled. It must be 
replaced as a complete assembly. If the linkage is 
damaged or broken and requires replacement, a 
new sensing valve must also be installed. 


Removal 


1. Withthe rear wheels on the ground, lift the frame 
to obtain a 6-5/8-inch clearance between the 
bottom edge of the rubber jounce bumper and the 
top of the axle tube (both sides). The suspension 
is now in the correct position for installing the 
pre-indexed height sensing valve. 
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Obtain Correct Clearance Prior to Removing 
Proportioning Valve (F-Super Duty) 


RUBBER JOUNCE 
BUMPER 


zi 


H7071-1A 


height sensing valve and disconnect the linkage 


2. Remove the nut alve an the linkage arm to the 
arm. 


3. Remove the flow bolt holding the flexible brake 
hose to the valve. 


4. Disconnect the brake line from the valve. 


5. Remove the two (2) bolts securing the height 
sensing valve to its mounting bracket, and 
remove the valve. 
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REMOVAL AND INSTALLATION (Continued) 


Height Sensing Brake Proportioning 
Valve —F-Super Duty Chassis Cab 
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VIEW L 
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Installation 


1. Place the height sensing valve on its mounting 
bracket. Install the two (2) mounting bolts and 
tighten to 17-24 N-m (12-18 ft-Ib). 


Install the flexible brake hose using new copper 
gaskets. Tighten the flow bolt to 37-46 Nem 
(28-34 ft-lb). 


Install the brake line to the lower port on the valve 
and tighten securely. 


Bleed the brakes as described in the Light Truck 
Shop Manual, Volume A, Section 12-01, Brake, 
Hydraulic—General Service. Check for proper 
brake operation. 


When servicing other rear suspension components, 
(axle assembly, rear springs, fuel tank, etc.), remove 
the two (2) nuts attaching the sensing vaive linkage to 
the rear axle cover plate. This will eliminate the need 
to replace the brake valve. | 


NOTE: Any change to the vehicle rear suspension 
which will alter the ‘‘curb’”’ ride height or spring 
deflection rate, (increased capacity leaf springs, 
addition of spacers, etc.), may change the function of 
the height sensing valve and alter the system braking 
performance. 


Position the linkage arm on the height sensing 
valve and tighten the retaining nut to 1 1-14 N-m 
(8-10 ft-Ib). 
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REMOVAL AND INSTALLATION (Continued) 


Master Cylinder Reservoir Installation E | 

Removal 1. Lubricate the two grommets included in Service 
t "S ; Kit 2K 478 with Heavy Duty Brake Fluid, 

1. Disconnect the brake warning lamp indicator wire C6AZ-19542-AA or BB (ES A-M6C25-A) or 


from the plastic reservoir fluid level indicator 
socket. Using a suitable suction device, drain the 
brake fluid from the master cylinder assembly. 


equivalent. Insert the grommets into the master 
cylinder body. 


NOTE: Whenever the master cylinder plastic 
reservoir is replaced, the grommets must also be 
replaced. | 


Plastic Reservoir Assembly 


Press the plastic reservoir into the grommets with 
the fluid level indicator socket facing outboard. 
The reservoir should snap in place, indicating that 
itis secure. 


GASKET 
RESERVOIR 


Connect the brake warning lamp indicator wire to 
the fluid level indicator socket. 


Fill the reservoir with Heavy Duty Brake Fluid, 
C6AZ-19542-AA or BB (ESA-M6C25-A) or 
equivalent. Bleed the system as outlined in this 
Section. 


DISASSEMBLY AND ASSEMBLY 


Master Cylinder 


Remove the master cylinder from the vehicle for 
overhaul. 


GROMMETS 


2. Using a large screwdriver, pry between the 


reservoir and the master cylinder body and Disassembly 


remove the reservoir. | 
1. Clean the outside of the master cylinder and 
А remove the plastic сар and gasket. Drain and 
Reservoir Removal discard any brake fluid that remains in the 


cylinder. 


If equipped, remove the proportioning valve from 
the master cylinder. 


Remove stop-bolt from the bottom of the master 
cylinder assembly. 


H5610-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Master Cylinder 


RESERVOIR 


PROPORTIONING 
VALVE 


PRIMARY 


GROMMETS PISTON 


SECONDARY 
PISTON 


MASTER 
CYLINOER 


PISTON STOP 
PIN SPRING 


If bore is damaged, discard and replace with 
new master cylinder assembly. Do not 
attempt to hone bore. 


4. Depress the secondary piston and remove snap 
ring from retaining groove at the rear of the ` 
master cylinder bore. 


If bore is not damaged, rebuild master 
cylinder assembly using the proper repair kit 
and the procedure outlined below. 


Removing Snap Ring — Typical 


SNAP RING 


PLIERS Assembly 


1. Clean the master cylinder body with clean 


isopropyl alcohol to remove any contamination. 
SNAP RING 


2. Dip the repair kit piston assemblies in clean 
Heavy Duty Brake Fluid С6А27-19542-АА or BA 
(ESA-M6C25-A) or equivalent to lubricate seals. 


Carefully insert the complete primary piston 
assembly in the master cylinder bore. 


Carefully insert the secondary piston assembly in 
the master cylinder bore. 


Depress the secondary piston and install the 
snap ring in the cylinder bore groove. 


Install the stop-bolt into the bottom of the master 
cylinder. 


If equipped, install the proportioning valve 
Remove secondary piston assembly from the assembly into the master cylinder. 
master cylinder bore and inspect for seal damage 
or twisting. Record condition of piston assembly 


on repair order and discard assembly. 


Install the plastic cap on the master cylinder. 


Bleeding the Master Cylinder 


Remove the primary piston assembly by directing 1. Support the master cylinder body in a vise, and fill 


compressed air into the outlet port at the blind 
end of the bore while plugging the other outlet 
port. Inspect for seal damage or twisting. Record 
condition of piston assembly on repair order and 
discard assembly. 


Inspect the master cylinder bore for signs of 
etching, pitting, scoring or other damage. 


both fluid reservoirs with Heavy Duty Brake Fluid 
C6AZ-19542-AA or BA (ESA-M6C25-A) or 
equivalent. 


Install plugs in the front and rear brake outlet 
ports. Bleed the front brake system first. 


06-06-21 Brake Pedal, Master Cylinder and Valves 06-06-21 
a MEME CI a I MCCC MM EM ICI CECI NE EE саннын ар Сү шкак кчы ыш, M M UE IPIE CE MEC MEN 


DISASSEMBLY AND ASSEMBLY (Continued) SPECIFICATIONS 


Loosen the plug in the front brake outlet port. TORQUE SPECIFICATIONS 


Depress the secondary piston slowly to force the 
air out of the master cylinder. Tighten plug while 
piston is depressed or air will enter the master 
cylinder. 


Repeat this procedure until air ceases to exit at 
the outlet port. 


Repeat steps 3 and 4 for the rear brake outlet 
port with the front brake outlet plugged. 


Tighten the plugs and try to depress the piston. 
The piston will not depress if all air bubbles are 
out of the brake system. 


Install the plastic cap. 
Install the master cylinder in the vehicle and bleed 


the hydraulic system as outlined in Section 12-O 1. 


Description 


Master Cylinder-to- Vacuum Booster 
Nut 


Vacuum Booster-to-Firewall and Pedal 
Support Nut 


Pedal Shaft Nut —Auto Trans. 


Pedal Shaft Nut —Manual 
Trans. —Econoline 


Master Cylinder to 
Hydroboost—F-Super Duty 


Hydroboost to Mounting 
Brackets —F-Super Duty 


Pedal Shaft Nut —Manual 21-30 
Trans. —F-Series, Bronco 


06-07 A-1 


Brake Booster, Vacuum — Single and Tandem Diaphragm—Dash-Mounted (Bendix) 


06-07A-1 


SECTION 06-07A Brake Booster, Vacuum — Single and 
Tandem Diaphragm—Dash-Mounted 


(Bendix) 


SUBJECT PAGE 
ADJUSTMENTS 

Push Rod Adjustment........................................... 06-07A-2 
DESCRIPTION eurem 06-07A-1 
DIAGNOSIS AND ТЕӨТІМС....................................... 06-07A-2 


VEHICLE APPLICATION 


F-150 through F-350, E-150 through E-350 and Bronco 
Vehicles 


DESCRIPTION 


Service information for only the vacuum boosters 
(single and tandem) is given in this Section. 
Adjustments and repairs for the hydraulic brake 
systems are given in Sections 06-00, General 
Hydraulic Brake Service, 06-02 Drum Brakes Single 
Cylinder, Dual Piston and 06-03, Brakes, Disc—Light 
and Heavy Duty —Sliding Caliper. 


The single diaphragm vacuum booster is a 
self-contained vacuum booster providing assist to 
depress the master cylinder push rod. It is a vacuum 
suspended unit that uses gasoline engine manifold 
vacuum or, for diesel engines a vacuum pump, and 
atmospheric pressure for its power. 


NOTE: As diesel engines have no manifold vacuum, a 
pump is required to provide vacuum to the brake 
booster. Refer to Section 06-07B, Brake Booster 
Vacuum Pump, 7.3L Diesel Engine for vacuum pump 
service procedures. 


The three basic elements are: 


1. Avacuum power chamber consisting of a front 
and a rear shell, single or tandem diaphragms, 
diaphragm plate, master cylinder push rod, and 
vacuum diaphragm return spring. 


2. Amechanically actuated booster check valve, 
integral with the vacuum power diaphragm, which 
controls the degree of power brake application 
and release in accordance with foot pressure 
applied to the valve operating rod through the 
brake pedal linkage. 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Vacuum Booster.................................................. 06-07 A-2 
Vacuum Booster.................................................. 06-07 A-6 
SPECIFICATIONS.................................................... 06-07A-8 
VEHICLE APPLICATION........................................... 06-07A-1 


The Bendix single or tandem diaphragm, 
dash-mounted-booster is not repairable and 
booster must be replaced as a unit. The 
booster check valve is the only component 
which can be serviced on the booster 
assembly. 


Booster and Dual Master Cylinder — Typical 


VACUUM 
BOOSTER 


MASTER 
CYLINDER 
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DIAGNOSIS AND TESTING 


Refer to Section 06-00, General Hydraulic Brake 


Service, for diagnostic and testing procedures. 


Brake Booster, Vacuum—Single and Tandem Diaphragm — Dash-Mounted (Bendix) 


ADJUSTMENTS 


Push Rod Adjustment 


The push rod has an adjustment screw to maintain the 
correct relationship between the booster control valve 
plunger and the master cylinder piston. If the plunger is 
too long, it will prevent the master cylinder piston from 
completely releasing hydraulic pressure, causing the 
brakes to drag. If the plunger is too short, it will cause 
excessive pedal travel and an undesirable clunk in the 
booster area. Remove the master cylinder for access 
to the booster push rod. 


To check the adjustment of the screw, fabricate a 
gauge and place it against the master cylinder 
mounting surface of the booster body as shown. 
Adjust the push rod screw by turning it until the end of 
the screw just touches the inner edge of the slot in the 
gauge. 


Booster Push Rod Gauge Dimensions and 
Adjustment 


GAUGE BLOCK 


HII 


> 
2 | 
3 


74. m 
(2-15/16 INCH) 


P— 


ШЇ) 


24.89-25.27mm 
(0.980-0.995 INCH) 


H1330-H 


REMOVAL AND INSTALLATION 


Vacuum Booster 
F-150, F-350 and Bronco 


CAUTION: Make sure the booster rubber reaction 
disc is properly installed as shown in the 
illustration. If the master cylinder push rod is 
removed or accidentally pulled out, it may 
dislodge the rubber reaction disc from its seat in 
the booster. Symptoms of a dislodged disc are 
excessive pedal travel and extreme power brake 
sensitivity. If the master cylinder push rod is 
removed, remove the booster front seal and look 
into the booster to where the push rod seats. The 
disc is black rubber. If the disc is dislodged, a 
silver colored plunger will be exposed. If the 
rubber reaction disc cannot be located, installed 
and aligned, then the booster unit must be 
replaced. 


Rumy VALVE 
PLUNGER 


VALVE 
OPERATING 


CYLINDER 
PUSH ROD ROD 
RUBBER REACTION 
DISC IN POSITION 
H2511-B 
Removal 


1. Disconnect the stop lamp switch wiring to prevent 
running the battery down. 


2. Support the master cylinder from the underside 
with a prop. 


3. Loosenthe clamp that secures the vacuum hose 
to the booster check valve, and remove the hose. 
Remove the booster check valve. 


4. Remove the wraparound clip from booster 
inboard stud. 


5. Remove the master cylinder-to-booster retaining 
nuts. 


6. Pull the master cylinder off the booster and leave 
it supported by the prop, far enough away to 
allow removal of the booster assembly. 


7. From inside the cab, remove the cotter pin and 
slide the stop lamp switch, spacers and bushing 
off the brake pedal arm. 
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REMOVAL AND INSTALLATION (Continued) 


8. Frominside the cab, remove the nuts retaining 
the booster to the dash. Remove the booster 
from the engine compartment. 


Brake Booster Installation — F-150, F-250, F-350 
and Bronco 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Mount the booster assembly on the engine side of 
the dash panel by sliding the bracket mounting 
bolts and valve operating rod in through the holes 
in the dash panel. 


NOTE: Make certain that the booster push rod is 
positioned on the correct side of the brake pedal 
to install onto the push pin prior to tightening the 
booster assembly to the dash. 


From inside the cab, install the booster mounting 
bracket-to-dash panel retaining nuts. Tighten nuts 
to 18-33 N-m (13-25 ft-Ib). 


Position the master cylinder on the booster 
assembly, install the retaining nuts, and remove 
the prop from underneath the master cylinder. 
Tighten nuts to 18-33 N-m (13-25 ft-Ib). 


Brake Booster, Vacuum —Single and Tandem Diaphragm—Dash-Mounted (Bendix) 


06-07A-4 


Install the wraparound clip on the booster inboard 
stud. 


Install the booster check valve. Connect the 
manifold vacuum hose to the booster check valve 
and secure with the clamp. Make sure the 
vacuum hose is routed as shown. 


From inside the cab, install the bushing and 
position the switch on the end of the push rod. 
Then install the switch and rod on the pedal pin, 
along with spacers on each side, and secure with 
the cotter pin. 


Connect the stop lamp switch wiring. 
Start the engine and check brake operation. 


06-07A-5 Brake Booster, Vacuum— Single and Tandem Diaphragm—Dash-Mounted (Bendix) 


06-07A-5 
REMOVAL AND INSTALLATION (Continued) 


Brake Booster Vacuum Hose Routing F- 150, 
F-250, F-350 and Bronco 


VACUUM BOOSTER 
MANIFOLD 


1/4” PORT- 


VACUUM 
4 Yas = LOW VACUUM MANIFOLD 
P (> INDICATOR SW 9C490 
—> < qp A 
(т FOR VEHICLES 
N “ҚАО | From VACUUM 1/4"-PORT 
| AUTO TRANS. 
- PUMP 
EDT FOR VEHICLES 
MASTER 


CLAMP 
984 


WITH 5/16" 
CYLINDER PORT- SPEED 


CONTROL 


TO BRAKE 
- tA 7 VACUUM 
FRONT OF VEHICLE z 


BOOSTER 
PUMP 
INSTALLATION FOR VACUUM LINE 


1/4" PORT- 
CLIMATE CONTROL 
7.3L DIESEL ENGINE 
AIR 
VACUUM 
CLEANER HOSE 

A/C HOSE 

FRONT OF 

VEHICLE 


INSTALLATION OF VACUUM LINE 382984 INSTALLATION OF VACUUM LINE 
FOR 5.0L EFI ENGINE 


FOR 4.9L EFI ENGINE 
VIEW B 


N 


MASTER 


VACUUM LINE 5.8L EFI ENGINE V7 V9 VACUUM LINE 5.8L EFI ENGINE 
UNDER 8500 LBS. GVW OVER 8500 LBS. GVW 


H4973-E 
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REMOVAL AND INSTALLATION (Continued) 


Vacuum Booster 2. Support the master cylinder from the underside 
E-150, E-250, E-350 шта prop: 

CAUTION: Make sure the booster rubber reaction 9. Loosenthe clamp that secures the vacuum hose 
disc is properly installed as shown in the to the booster check valve and remove the hose. 
illustration. If the master cylinder push rod is Remove the booster check valve. 

removed or accidentally pulled out, it may 4. Remove the nuts retaining the clutch master | 
dislodge the rubber reaction disc from its seat in cylinder and retainer to the booster. Remove and 
the booster. Symptoms of a dislodged disc are position the clutch master cylinder and retainer 
excessive pedal travel and extreme power brake So fluid does not spill out of the cylinder. Note that 
sensitivity. If the master cylinder push rod is the two lower holes on the retainer are used for 
removed, remove the booster front seal and look installation purposes. 

into the booster to where the push rod seats. The л 
disc is black rubber. If the disc is dislodged, а 5. Remove the master cylinder to booster retaining 
silver colored plunger will be exposed. If the nuts. 

donde берде а са со be созо ee 6. Pull the master cylinder off the booster and leave 
repi Mul y 490. 00)9:999Ster uni MUST DO it supported by the prop, far enough away to 


allow removal of the booster assembly. 


7. From inside the cab, remove the cotter pin and 
FRONT slide the stop lamp switch, spacers and bushing 
off the brake pedal arm. 


ШШШ) үдіме 8. 


. . i Д r ini 
PLUNGER From inside the cab, remove the nuts retaining 


the booster to the bracket. Remove the booster 
2 from the engine compartment. 


FI FE 
d QUEE JU 
E] 


a. 
1 


CYLINDER OPERATING 
PUSH ROD ROD 
RUBBER REACTION 
DISC IN POSITION 
H2511-B 
Removal 


1. Disconnect the stop lamp switch to prevent 
running the battery down. 
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REMOVAL AND INSTALLATION (Continued) 


Brake Booster Installation — E-150, E-250 and 


VACUUM 


VACUUM 
13-25 N-m 
(10-18 FT-LB) 


NUT-382802 
13-25 М-т 
(10-18 FT-LB) 


(10-18 FT-LB) 


RETAINER-7K526 611173 
MUST BE INSTALLED 
AS SHOWN 


VIEW V USE UPPER HOLES TO 
VIEW V VIEW Х INSTALL RETAINER 7K526 


Installation . Position the master cylinder on the booster 

1. Mount the booster assembly on the engine side of assembly, install the retaining nuts and remove 
the dash panel by sliding the bracket mounting the prop from underneath the master cylinder. 
bolts and valve operating rod in through the holes Tighten the nuts to 13-25 N-m (10-18 ft-Ib). 


in the dash panel. . Position the two lower holes of the retainer and 
NOTE: Make sure that the booster push rod is clutch master cylinder over the studs and nuts. 
positioned on the correct side of the brake pedal Install the nuts and tighten to 13-25 N-m (10-18 
to install onto the push pin prior to tightening the ft-lb). 


Booster баветру to ше dash. | . Install the booster check valve. Connect the 
From inside the cab, install the booster mounting vacuum hose to the booster check valve and 
bracket-to-dash panel retaining nuts. Tighten the secure with a clamp. Make sure the vacuum hose 
nuts to 13-25 N-m (10-18 ft-Ibs). is routed as shown. 
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REMOVAL AND INSTALLATION (Continued) 


Brake Booster Vacuum Hose Routing — E-150, 
E-250 and E-350 


CLAMP HOSE CLAMP 
382984 381298 382984 


e E 
< - Go É | a | 
=”, Pu 
> ¢ Set sel EN: 


VACUUM HOSE ROUTING 
FOR 4.9L EFI ENGINE 


VACUUM HOSE ROUTING 
FOR 5.0L EFI AND 5.8L EFI ENGINES 


OIL FILL 
TUBE 
CLAMP 
382984 VACUUM HOSE ROUTING 
FOR 7.51 EFI ENGINE 
H6814-2A 
SPECIFICATIONS 


From inside the cab, install the bushing and 
position the switch on the end of the push rod. 
Then install the switch and rod on the pedal arm 
along with spacers on each side and secure the 
assembly with the cotter pin. 


TORQUE SPECIFICATIONS 
Description 


Connect the stop lamp switch. 


Start the engine and check brake operation. 
Booster-to-Dash Panel—E- 150, E-250, 
E-350 


Booster-to-Dash Panel—F- 150, Ғ-250, 18-33 
F-350, Bronco 

Clutch Master Cylinder 
Retainer-to-Booster—E- 150, E-250, 


E-350 
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Brake Booster Vacuum Pump —7.3L Diesel Engine 
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SECTION 06-07B Brake Booster Vacuum Pump — 7.3L 
Diesel Engine 


SUBJECT PAGE 
ADJUSTMENTS 

Vacuum Pump Belt Tension ............................. 06-07B-6 
DESCRIPTION......................................................... 06-07B-1 
DIAGNOSIS AND TESTING....................................... 06-07B-3 
REMOVAL AND INSTALLATION 

Low Vacuum Indicator Switch.............................. 06-07B-8 


VEHICLE APPLICATION 


E-250—E-350 and F-250—F-350 Vehicles Equipped 
with 7.3L Diesel Engine 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 
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SPECIAL SERVICE TOOLS....................................... 06-07B-9 
SPECIFICATIONS € 06-07B-8 
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DESCRIPTION 


On gasoline engine vehicles, engine vacuum is used to 
power the vacuum booster brake. On diesel engines, 
however, no engine vacuum is available for vacuum 
booster brake operation. 


On diesel engine vehicles, vacuum is supplied from a 
pump located on the top right side of the engine. The 
diesel engine vacuum pump is driven by a single belt 
off the alternator on vehicles with air conditioning or 
OFF the water pump on vehicles without air 
conditioning. 


Diesel engine equipped vehicles employ the use of a 
low-vacuum indicator switch which actuates the 
BRAKE warning lamp when vacuum is beneath a 
specified level. The switch senses vacuum through a 
fitting in the vacuum manifold that intercepts the 
vacuum flow from the pump. 


The low-vacuum switch for E-250—E-350 models is 
mounted to the left side fender panel. On 
F-250—F-350 models the switch is located on the 
right side of the engine compartment adjacent to the 
vacuum pump. 


The vacuum pump, low-vacuum indicator switch and 
connecting hoses are shown in the illustration. 
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DESCRIPTION (Continued) 


Brake Booster Vacuum Pump — 7.3L Diesel 
Engine Installation — E-250 — E-350 and 
F-250 —F-350 


VACUUM TO BRAKE 
MANIFOLD HOSE BOOSTER 
9C490 381298 


1/4" PORT TO 
TO LOW VACUUM AUTO. TRANS. 
INDICATOR SWITCH 


5/16" PORT TO 
SPEED CONTROL 


TO BRAKE 
BOOSTER 


a) G —  — 


Pad 
„е RAE a 


1/4" PORT TO 
CLIMATE FROM N 
SY a ` 


CONTROL VACUUM SCREWS-N802658 


PUMP 
VIEW X 


HOSE 
381377-S26 
HOSE CLAMP 
JUNCTION Eae 
BLOCK 
FRONT OF VEHICLE 
LOW VACUUM 
INDICATOR 


SWITCH-—12A182 


VACUUM 


PUMP—2A451 VACUUM 
PUMP PULLEY 
F-250—F-350 INSTALLATION 2L487 
VACUUM OUTLET 
MANIFOLD 
VACUUM OUTLET 
3/8” PORT TO VACUUM PUMP MANIFOLD 
5/16" PORT TO SPEED CONTROL 9C490 
1/4" PORT TO LOW VAC. IND. SW. 
COWL INNER 1/4" PORT TO AIR CONDITIONING BOLT 
PANEL (REF.) 1/4" PORT TO REGULATOR VALVE 40927 HOSE 
3/8" PORT TO BRAKE BOOSTER CLAMP НОСЕ 
HOSE 82 
CANF 382984 381298 
382984 
HOSE 
TRANSMISSION 981299 
VACUUM LINE HOSE-381377 


ROUTE TUBE BETWEEN 
BRAKE BOOSTER AND 
MASTER CYLINDER AS 
SHOWN 


| | ч — SSS 
—— n Ў ape Ж 
VALVE (REF.) / жа . 
i NS ўе - 
> VACUUM HOSE TO BE OUTSIDE dM ЕР; 
55 үй OF HEATER HOSE AS SHOWN тылда 
SN LOW VACUUM 


— ҸӘ ) НО5Е INDICATOR 
381298 SWITCH SCREW 
12A182 610957 


27% FENDER 
APRON (REF.) 


TRANSMISSION 
VACUUM 
TUBE (REF.) 


STRAP 


5” TO 8” ABOVE 
CONNECTION 


HOSE CLAMP VACUUM 


382984 PUMP (CM E-250 - E-350 INSTALLATION H4071-2C 
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DESCRIPTION (Continued) DIAGNOSIS AND TESTING 
Service information (Brake Booster Vacuum Refer to Section 06-00, General Hydraulic Brake 
Pump—7.3L Diesel Engines) is given here. Service for diagnostic and testing procedures other 
Adjustments and repairs for the hydraulic brake than those listed in the chart. 


systems are given in Sections 06-00, General 
Hydraulic Brake Service; 06-02, Drum 
Brakes—Single Cylinder, Dual Piston; and 06-03, 
Brakes Disc—Single Piston— Sliding Caliper. 
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Brake Booster Vacuum Pump — 7.3L Diesel Engine 


DIAGNOSIS AND TESTING (Continued) 


VACUUM PUMP DIAGNOSIS 


TEST STEP RESULT ACTION TO TAKE 
| 1.0 | CONDITION ISOLATION 


Disconnect the low-vacuum switch. Run engine at Brake Warning Light #1 Condition related to the 
normal idle speed. Apply brakes. illuminates hydraulic system. 
REFER to Section 12-01, 
General Hydraulic Brake 
Service. 


Brake Warning Light Condition related to the 
doesn't illuminate vacuum pump. GO to 2. 


NOTE: Before proceeding with the procedures, block the wheels, apply the parking brake and place the 
transmission selector in "PARK" or “NEUTRAL” before starting engine. 


| 20 | VACUUM PUMP OUTPUT 


Disconnect the vacuum pump hose from the brake Vacuum at or GO to 4. 
booster and insert a vacuum gauge, Rotunda Model | above specified 

059-00008 or equivalent, in the hose end. Run the level 

engine at normal curb idle and check vacuum. Gauge 

should read 70 kPa (21 inches Hg) at sea level within 

30 seconds. (Refer to graph below for vacuum at 

other elevations.) Vacuum below (98) GO to 3. 


specified level or 
fluctuating gauge 
reading 


MINIMUM ACCEPTABLE VS. ALTITUDE 


10,000 


ELEVATION 
(FEET) 


SEA LEVEL 


10 1§ 


VACUUM (INCHES Hg) 


| $0 | SYSTEM INTEGRITY CHECK 


Check gauge and connections for leaks. Check pulley 
fit-to-shaft. Check for belt tension to specified tension. 
Check that engine curb idle RPM is at specifications. 
Repeat procedure in Step 2.0 — "Vacuum Pump 


Output" Test. 


Vacuum at or 
above specified 
level 


Vacuum below (9j 


specified level 


REPLACE vacuum 
pump. 
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DIAGNOSIS AND TESTING (Continued) 


VACUUM PUMP DIAGNOSIS (Cont'd.) 


RESULT ACTION TO TAKE 


| 40 | VACUUM SYSTEM CHECK 


Reconnect the vacuum hose with a T-fitting and Vacuum at or (оқ) GO to 5. 
connect vacuum gauge so gauge is located near above specified 

pump inlet. Run engine at curb idle speed. The level 

maximum allowable vacuum drop to be 10 kPa (3 in. 

Hg.) from the specified level of vacuum described in GO to 6 


Step 2.0 — "Vacuum Pump Output" Test. кке кесін (о%) 


VACUUM SYSTEM CHECK 


VACUUM GAUGE ` 
ROTUNDA 059-00008 


VACUUM PUMP 


BRAKE BOOSTER CHECK 


Repeat Step 4.0 — "Vacuum System Check" with 
brake pedal depressed and held in position. 


Vacuum at or 


above specified 
level 


CHECK Hydraulic 
System. REFER to 
Section 12-01, General 
Hydraulic Brake Service. 


Vacuum below 


specified level 


REPLACE brake 
booster. 


во Гелон 


Check all attaching hoses for leaks. SERVICE as required. 


If vacuum is still low, 
check all vacuum 
accessories for out of 
specification leaks. 
REPAIR or REPLACE 
as required. 


CH4145-2B 


Vacuum hoses 
do not leak 


@ 
ue G 
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ADJUSTMENTS 


Vacuum Pump Belt Tension 


NOTE: When tightening all drive belts, refer to the 
sequence described in Section 03-05, Accessory 
Drive. | 


1. 


Loosen the vacuum pump adjustment bolt and the 
pivot bolt. ` | 


Insert a 3/8 inch drive breaker bar or ratchet in 
the adjustment plate slot. Push down on the 
assembly until the specified tension is obtained. 
Measure the tension with Belt Tension Gauge, 
T63L-8620-A, or equivalent. (For belt tension 
Specifications, refer to Specifications at the end 
of this Section.) 


With tension still applied, tighten the adjustment 
bolt and the pivot bolt to 15-25 N:m (11-18 ft-Ibs). 


Brake Booster Vacuum Pump— 7.3L Diesel Engine 


Vacuum Pump Belt Tension 


VACUUM 


PUMP BELT FRONT OF ENGINE 


Е-250--Е-350 AND Ғ-260--Ғ-350 
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ADJUSTMENTS (Continued) 


Vacuum Pump Installation —Disassembly View 


ALTERNATOR “J” NUT 
10300 


ALTERNATOR 
ADJUSTMENT 
ARM-10145 


ALTERNATOR 
SUPPORT 
BRACKET -10N345 


ALTERNATOR 
MOUNTING 
BRACKET-10039 


ADJUSTMENT 
BOLT -N605?86-32 


PIVOT BOLT 
N605786-S2 


VACUUM PUMP VACUUM 
MOUNTING PUMP PULLEY 
BOLTS—N605786-S2 2L487 


VACUUM PUMP 
ADJUSTMENT 


pLaTe-2c149 VACUUM PUMP 


2A451 


£-250- E-350 


BRACKET 


ALTERNATOR 


ALTERNATOR 
ADJUSTMENT 
ARM-10145 


ALTERNATOR 


10N345 


ADJUSTMENT 
BOLT-—N605786-S2 


ALTERNATOR y 


MOUNTING VACUUM PUMP 
ВНАСКЕТ--10039 MOUNTING 
BOLTS-N605786-S2 


VACUUM PUMP 
2A451 
VACUUM PUMP 
ADJUSTMENT 
PLATE-2C140 
F-250- F-350 


SUPPORT BRACKET 


PIVOT BOLT 
N605786-S2 
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REMOVAL AND INSTALLATION 


Low Vacuum Indicator Switch 2. Remove two attaching screws and remove 


Refer to illustration under Description. 


NOTE: The low vacuum switch for E-250—E-350 
models is mounted to the left side fender panel. On 
F-250—F-350 models, the switch is located on the 
right side of the engine compartment adjacent to the 
vacuum pump. 


Removal 


1. Disconnect vacuum hose from low-vacuum 
indicator switch. 


Vacuum Pump 
Removal 
Loosen the hose clamp. 


Remove the hose from the vacuum pump outlet 
fitting. 


Loosen the vacuum pump adjustment bolt and the 
pivot bolt. Slide the pump downward and remove 
the drive belt from the pulley. 


Remove the pivot and adjustment bolts and the 
bolts retaining the pump to the adjustment plate. 
Remove the vacuum pump and adjustment plate. 


NOTE: The vacuum pump is not to be 
disassembled. It is only serviced as a unit. The 
pulley is serviced as a separate item. 


Installation 


1. Install the bolts attaching the pump to the 
adjustment plate and tighten the bolts to 15-25 
N-m (11-18 ft-lbs). Position the pump and plate on 
the vacuum pump bracket and loosely install the 
pivot and adjustment bolts. 


SPECIFICATIONS 


VACUUM PUMP BELT TENSION SPECIFICATIONS — 7.3L DIESEL ENGINE 


Vacuum Pump Belt 
@Engine not run in 3 hours. 


TORQUE SPECIFICATIONS 


Description 


Vacuum Pump-to-Adjustment Plate 
Bolts 


Vacuum Pump Adjustment Bolt 
Vacuum Pump Pivot Bolt . 


Low-Vacuum Indicator Switch Bracket 
Screws 


switch and bracket assembly. 


Installation 


1. 


Position switch and bracket assembly to panel 
and secure with two screws. Tighten screws to 
8-11 N-m (6-8 ft-Ibs). 


Connect vacuum hose to low vacuum indicator 
Switch. 


Connect the hose from the manifold vacuum 
outlet fitting to the pump and install the hose 
clamp. 


Install the drive belt on the pulley. Place a 3/8 
inch drive breaker bar or ratchet into the slot on 
the vacuum pump adjustment plate. Push down 
on the assembly until the specified belt tension is 
obtained. Measure tension with Belt Tension 
Gauge, T63L-8620-A or equivalent. (For belt 
tension specifications, refer to Specifications at 
the end of this Section.) Tighten the pivot and 
adjustment bolts to 15-25 N-m (11-18 ft-Ibs). 


Start the engine and verify proper operation of 
the brake system. 


NOTE: The BRAKE lamp will glow until vacuum 
builds up to the normal level. 
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SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


Tool Number 


VacuunvPressure Tester 
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VEHICLE APPLICATION 


All F-Super Duty Chassis Cab, Commercial and 
Motorhome Stripped Chassis 


DESCRIPTION AND OPERATION 


Description 


The Bendix Hydro-Boost brake booster is a 
hydraulically operated brake booster powered by the 
power steering pump. The power steering pump 
provides the fluid pressure to operate both the 
hydraulically-powered brake booster (hydro-boost) 
and the power steering gear. It provides a variable 
power assist that is regulated by the brake pedal 
application pressure. 


The hydro-boost also has a reserve system 
(compressed gas accumulator) that is designed to 
store sufficient fluid under pressure to provide at least 
two power assist brake applications in the event that 
the fluid flow from the power steering pump is not 
available. The brakes can also be applied manually if 
the reserve system is depleted. 


Hydro-Boost model identification is stamped into the 
booster housing near the inlet line. 
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DESCRIPTION AND OPERATION (Continued) 
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Operation 


With the Hydro-Boost at rest (engine on, brakes 
released) oil flows from the inlet (pump) port, across 
the number 3 land and out the gear port. In this 
position, steering pressure created by the steering 
gear and pump is isolated from the boost cavity by the 
spool valve. Lands 2 and 4 block this steering 
pressure avoiding activation of the unit. Any leakage 
goes directly back to the reservoir. 
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DESCRIPTION AND OPERATION (Continued) 
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During normal power operation, the brake pedal is If while braking, fluid pressure is required for steering, 
applied as shown by input travel A. The movement of pump pressure will rise and the spool valve will shift in 
the ratio lever operates the spool valve creating an open direction allowing more fluid to flow to the 
hydraulic pressure due to the restriction at land 3. steering gear. Even under extremes of braking, the 
Fluid traverses land 2 and flows through the center of fluid flow to the steering gear is fully sufficient for 

the spool into the boost cavity. This pressure acts steering the vehicle. 

against the power piston to give the power assist and 

against the reaction rod to provide the effort level of 

the brake pedal. 
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DESCRIPTION AND OPERATION (Continued) 
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The enlarged view of the spool valve shows the 
relationship of the valve lands during normal power 
operation. Land 1 is closed blocking the oil flow to the 
reservoir. Land 3 meters the flow of oil from the supply 
pump to the steering gear and generates the hydraulic 
pressure that is metered across land 2 to provide 
assist to the brakes. 


The enlarged view of the valve shows the same 
operation except pressure is generated by the 
steering gear and is also being used for braking. 
During this mode of operation, the spool travel is 
slightly less than the first case. 


GEAR GENERATING PRESSURE 


LAND 2 
LAND 1 


RESERVOIR 


— ZU WE 
Ran MOGSASSS 


Brake—Hydro-Boost Booster 


| GEAR 


POWER PISTON 


06-07C-4 


BOOSTER 
GENERATING 
PRESSURE 


ACCUMULATOR 


SECONDARY 
VALVE 


BOOST 


ee 


HOUSING 
COVER 


TRAVEL "A" 


TRAVEL "B" INPUT ROD 
TRAVEL "A" 


Reserve System 


The reserve braking system consists of a charging 
valve, an accumulator valve and a compressed gas 
accumulator. The system is open to the pressure рогі 
of the hydro-boost. 


The accumulator is charged by the pump pressure 
during normal steering or braking operation through a 
check valve that communicates with the pump port. 


The charging valve has an orifice and a check valve. 
Fluid from the pump passes around the check valve 
into the accumulator if the pump pressure exceeds the 
pressure in the accumulator. The charging rate is 
controlled by the orifice to minimize its effect on fluid 
flow to the steering gear. The check valve prevents 
reverse flow when the accumulator кееш is 
greater than pump pressure. 


The accumulator valve is a small poppet- type valve 
held closed by the pressure stored in the accumulator. 
An actuator on the spool valve sleeve opens the 
accumulator valve when a stop with no pump pressure 
is made that requires use of the reserve system 
pressure. : 


Fluid pressure can also enter the accumulator from the 
boost chamber through the accumulator valve. This 
condition occurs whenever boost chamber pressure 
momentarily exceeds accumulator pressure. 
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DESCRIPTION AND OPERATION (Continued) 


À pressure relief valve vents the accumulator to the 
pump pressure port whenever pressure in the 
accumulator exceeds approximately 9,652 kPa 
(1,400 psi). 


RESERVE OPERATION 


ACCUMULATOR CHARGING 3 vM 


CHECK VALVE 


S < 


де = ЛЖ 


Cm m s 
е = 
TES 


N= 
rm 


Кесу ДЫ 
Р, 


When reserve power is depleted (manual operation) 
pressure on the brake pedal will cause the input _ 
bracket to separate from a shoulder on the input rod, 
compresses the input spring and allows a change of 
ratio between input and output rods. This ratio 
increase will cause the brake pedal to travel further 
and increases the mechanical force applied to the 
master cylinder. 


MANUAL OPERATION 


OUTPUT ROD 
TRAVEL 


i gm 


EZS КОШ 


p= L1 Ж SES — 


ІШІ) 


ACCUMULATOR VALVE 

IS CONTACTED RELEASING 
FLUID PRESSURE 

TO BOOST CAVITY ` 


SS 


INPUT ROD TRAVEL 


INPUT ROD 
SPRING 


INPUT 
BRACKET 
INPUT ROD 
TRAVEL 
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DIAGNOSIS AND TESTING 


Hydro-Boost Normal Noise Characteristics 


Normal hydro-boost brake units will produce certain 
characteristic noises that current technology cannot 
correct. These noises occur, for the most part, when 
the brake pedal is manipulated in a manner not 
associated with the everyday braking habits. The 
general categories of normal operating noise are 
hissing noise and clunk, click and chatter noises. 


The hydro-boost will emit normal hissing noises when 
above normal pedal efforts are applied. The hiss 
sounds are particularly noticeable with the vehicle 
motionless and will increase in intensity as pedal 
efforts increase and system operating temperatures 
increase. Loud hissing sounds at or below normal 
111-156 N (25-35 Ibs) pedal effort warrants 


investigation and possible correction. 


Clunk, chatter or clicking noises will be heard when the 
brake pedal is quickly released from hard pedal 
efforts. Due to ‘“‘quick release for hard application"' 
requirement for the noises, they will most likely be 
heard with the vehicle motionless or during a fast 
stop-start condition. 


Diagnosis Guides 


Refer to the following diagnosis guides for aid in 
diagnosing Hydro-Boost conditions. Additional 
information is available in Section 13-O 1, Steering 
General Service. 


Slow brake pedal retum 


Grabbing brakes 


Booster chatter, pedal vibration 


Accumulator leaks down. Reserve ` 
system does not hold charge. 


|... CONDITION — — | POSSIBLE CAUSE RESOLUTION 


. Excessive seal friction in booster. 


1 

2. Flared reaction end. 

3. Broken piston return spring. 
4 


. Restriction in return line from 
booster to pump reservoir. 


5. Return line incorrectly connected. 
6. Broken spool retum spring. 
. Heavy brake pedal. 


. Broken spool return spring. 


2. Faulty spool action due to 
contamination. 


. Low pump flow. 
. Slipping pump belt. 
. Low fluid level in pump. 


. Two-function valve is faulty. 
2. Accumulator seal is faulty. 
. Pneumatic accumulator is faulty. 


1. Replace booster. 
2. Replace booster. 
3. Replace booster. 
4. Clear or replace line. 


5. Correct plumbing. 
6. Replace booster. 


7. Reposition pedal or add retracting 
spring. 


. Replace booster. 


2. Flush steering while pumping 
brake pedal. 


. Tighten belt. 
|. Tighten belt. 


2. Fill reservoir. Check for external 
leaks. 


. Replace booster. 
2. Replace booster. 
. Replace booster. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION Ü 
Excessive brake pedal efforts 


belt. 


connections. 


Unit self-applies 


3. Dump valve faulty. 


Basic Test 


With the engine off, depress and release the brake 
pedal several times to deplete all hydraulic pressure 
from the Hydro-Boost. Depress and hold the brake 
pedal with light pressure, then start the engine. If the 
Hydro-Boost is operating, the pedal will fall slightly and 
then hold. Less pressure will be required to hold the 
pedal at this position. 


Brake Hydraulic Leak Test 


Depress and release the brake pedal several times, 
then hold the brake pedal down with medium pressure 
111-156 N (25-35 Ibs.). If the pedal falls away, the 
brake system is leaking. Check for leaks at the disc 
brake calipers, brake lines, master cylinder, and 
hoses. If there is no external leakage, there may be 
internal leakage in the master cylinder. If the pedal 


does not fall away during this test, then the hydraulic 
system is not leaking. 


Hydro-Boost Leak Test 


Thoroughly clean the Hydro-Boost unit, and ali hoses 
and hose connections. 


Start the engine and run at idle speed. If the hose 
connections do not leak, check the Hydro-Boost for 
leakage. Apply the brakes with approximately 444 N 
(100 Ibs.) pressure at the pedal, and hold while 
checking the Hydro-Boost hoses for leaks. 


Brake —Hydro-Boost Booster 


POSSIBLE CAUSE RESOLUTION 


. Loose, glazed, or broken pump 
. No fluid in pump reservoir. 


3. Leaks in system hoses. 
4. Leaks at tube fittings and 


5. Leakage at pneumatic 
accumulator seal. 


6. Leakage at piston seal. 

7. Leakage at input seal. 

8. Leakage at cover-to-housing seal. 
9. Leakage at spool plug seal. 

. Leakage at ball plug. 
1. Restriction in booster return line. 
2. Return line incorrectly connected. 


. Tighten or replace belt. 


. Fill reservoir and check for 
external leaks. 


3. Replace faulty parts. 


4. Tighten fittings or replace tube 
seats or O-rings. 


. Replace booster. 


. Replace booster. 


6 

7. Replace booster. 
8. Replace booster. 
9. Replace booster. 
. Replace booster. 


1. Clear or replace line. 
2. Correct plumbing. 
. Replace booster. 
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CAUTION: Do not hold the brake pedal at 444 N 
(100 Pounds) effort for more than five seconds at 
a time. 


If the Hydro-Boost leaks, it is worn or damaged and 
must be replaced. 


Reserve Retention Check 


Charge the system with pressure by holding the 
steering on the stop, or by holding the brake pedal 
with 444 N (100 Ibs.) of force for five seconds with the 
engine running at idle. Turn the engine off. Eight to 
twelve hours later, depress the brake pedal with the 
engine off. There should be some degree of power 
reserve. 


If there is no power reserve replace the Hydro-Boost 
unit. 


Seal Leak Diagnosis 


Possible sources of leakage from the Hydro-Boost unit 
are: 


e Input seal 

e Piston seal 

e Housing seal 

ө Spool valve seal 
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DIAGNOSIS AND TESTING (Continued) 


ө Accumulator cap seal RETURN FROM PUMP 
e Return port fitting seal 


TO RESERVOIR 


INPUT 
SEAL 


PISTON 
SEAL 
ACCUMULATOR 
SEAL 


Diagnosis Guide 2. Check the brake fluid level and condition. 
Preliminary inspection 3. Check the power steering pump belt for tension, 
Road test the vehicle (if possible) to verify the glazing, and cracks. 

in ні Perform the preliminary inspection as listed 4. Check the power steering hoses for leaks. 


5. Check the brake pedal linkage for binding or 


1. Checkthe power steering fluid level and sticky operation. 


condition. 
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DIAGNOSIS AND TESTING (Continued) 


HYDRO-BOOST DIAGNOSIS GUIDE 
NO POWER ASSIST 


TEST STEP 
| АО | VERIFY CONDITION 


e Road test the vehicle and check for booster 
operation. 


| A1 | FLUID LEVEL 


€ Check power steering pump fluid level. 


RESULT 


ACTION TO TAKE 


Vehicle OK. 


GO to A1. 


GO to A2. 


Check Hydro-Boost leak 
points, add fluid. 
REPEAT test AQ. 


| A2 | BELT CHECK 


€ Check the power steering belt tension, and 
condition. 


GO to A3. 


ADJUST belt tension. 
REPEAT test AO. 


| АЗ | PUMP SPEED _ 


ө Check engine idle speed against specifications. GO to А4. 


SET engine idle speed 
to specifications. 
REPEAT test А0. 


| А4 | PUMP FLOW AND RELIEF 


ө Test the power steering pump for proper flow and REPLACE booster. 


relief pressure (Section 13-01). 


REPAIR or REPLACE 
pump. REPEAT test АО. 
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DIAGNOSIS AND TESTING (Continued) 


HYDRO-BOOST DIAGNOSIS GUIDE — Continued 
ERRATIC OPERATION — STICKS, BINDS, OR GRABS 


TEST STEP | ACTION TO TAKE 
| BO | VERIFY COMPLAINT | 


e Road test the vehicle, check operation. Vehicle OK. 


GO to Bf. 


| B1 | PEDAL OPERATION 


e Perform the brake pedal operation test, as outlined | Pedal is free GO to B2. 
in this section. 


Pedal binds CORRECT pedal linkage 


binding. 
| B2 | HOSE CHECKS | 


REPEAT test BO. 
e Check for obstructions in the return line and GO to B3. 
connections between the Hydro-Boost and pump 


reservoir. REMOVE obstruction or 


REPLACE line. 
| B3 | BOOSTER OPERATION 


REPEAT test BO. 
e Check the brake fluid in the reservoir while rapidly Brake fluid shows System OK. 
applying the brake pedal one inch. some movement or 
spouting 


No fluid movement REPLACE Hydro-Boost 
unit. 
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ADJUSTMENTS 


Bleeding the Hydro-Boost Unit . К foaming occurs, stop the engine and allow the 


1. Fil the pump reservoir with Motorcraft Mercon? foam to dissipate. 
Multi-Purpose Automatic Transmission Fluid, . Repeat Steps 4 and 5 as required, until all the air 
ои осе ген or sed Я е is removed from the system. 
- -CJ), or equivalent. F-Super Duty NOTE: The H ; 
À . I : ydro-Boost is generally 
Motorhome and Commercial Stripped Chassis self-bleeding, and the above procedure will 


@ 
ер Nia and Motorcraft Mercon normally bleed the air from the booster. Normal 
j operation of the vehicle will further remove any 
Crank the engine for several seconds, with the additional trapped air. 
coil wire disconnected (do not start the engine). 


Check the fluid level, and add if necessary. 


Start the engine. Brake Pedal Rod — Commercial Stripped 


With the engine running, turn the wheels lock to Chassis 
lock two times. Turn the engine off. 1. Remove spring clip and washer from lower end of 


Depress the brake pedal several times to brake pedal rod. 


discharge the accumulator. 2. Remove lower end of rod from bellcrank pin and 


Repeat Steps 4 and 5. loosen jam nut. 
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ADJUSTMENTS (Continued) 


3. Hold brake pedal up against rubber stop and turn 


rod until lower hole lines up with bellcrank pin. 


JAM 
NUT 


SPRING 
CLIP 


BELCRANK 
WASHER PIN 


REMOVAL AND INSTALLATION 


Removal 


1. With the engine off, depress the brake pedal 
several times to discharge the accumulator. 


2. Remove the master cylinder from the 
Hydro-Boost unit. Prop the master cylinder up 
and out of the way. 


CAUTION: Do not apply the booster with the 
master cylinder removed. 

3. Disconnect all three hydraulic lines from the 
booster. 


4. Disconnect the input pushrod from the brake 
pedal assembly. 


5. Remove the booster mounting nuts, and remove 
the booster from the vehicle. 


Brake—Hydro-Boost Booster 


Ge A Ay 


FRONT OF VEHICLE 


4. Slide rod onto pin and reinstall washer and spring : 
clip. ` | | 


5.  Tighten jam nut. 


RUBBER 
STOP 


H5070-A 


WARNING: THE BOOSTER SHOULD NOT BE 
CARRIED BY THE ACCUMULATOR, NOR 
SHOULD IT EVER BE DROPPED ON THE 
ACCUMULATOR. THE SNAP RING ON THE 
ACCUMULATOR SHOULD BE CHECKED FOR 
PROPER SEATING BEFORE THE BOOSTER IS 
USED. THE ACCUMULATOR CONTAINS HIGH 
PRESSURE NITROGEN GAS AND CAN BE 
DANGEROUS IF MISHANDLED. 


WARNING: IF THE ACCUMULATOR IS TO BE 
DISPOSED OF, IT MUST NOT BE EXPOSED TO 
EXCESSIVE HEAT, FIRE OR INCINERATION. 


BEFORE DISCARDING THE ACCUMULATOR, 
DRILL A 1.6MM (1/ 16 INCH) DIAMETER HOLE 
IN THE END OF THE ACCUMULATOR CAN TO 
RELIEVE THE GAS PRESSURE. ALWAYS 
WEAR SAFETY GLASSES WHEN 
PERFORMING THIS OPERATION. 


Installation 


1. Install the booster in the vehicle and tighten the 
mounting nuts to 25-33 N-m (18-25 ft-Ibs.). 
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REMOVAL AND INSTALLATION (Continued) 


2. Connect the input pushrod to the brake pedal 
assembly or pedal to pushrod linkage. 


3. Position the master cylinder against the booster 
and tighten the mounting nuts to 25-33 N-m 
(18-25 ft-Ibs.). 


4. 


Connect the hoses to the Hydro-Boost unit. Refill 
the system and bleed as required. 
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REMOVAL AND INSTALLATION (Continued) 


F-SUPER DUTY CHASSIS CAB 


HOSE 
HOSE TURN HOSE 
ENGINE ASSEMBLY pie к ASSEMBLY 
ASSEMBLY 3F523 3F524 
6007 PUMP 27-41 N:m 27-41 N:m 
ASSEMBLY (20-30 FT-LB) (20-30 FT-LB) 
3A674 


1.1-2 Nem 
(10-18 IN-LB) 


BOOSTER 
ASSEMBLY 

28559 

Š А HOSE ASSEMBLY 

(10-18 IN-LB) 3F524 
27-41 Nem 
STEERING (20-30 FT-LB) 
GEAR ASSEMBLY 


3A500 
HOSE 
ASSEMBLY 


HOSE CLAMP 
1.1-2 Nm 
(10-18 IN-LB) 


2 -- 


_ MASTER 


HOSE ASSEMBLY CYLINDER 


3F524 HOSE 
27-41 Nem ASSEMBLY 
(20-30 FT-LB) 3F524 
27-41 Nem 


(20-30 FT-LB) 


HOSE ASSEMBLY 
. 3F523 
27-41 N-m 
(20-30 FT-LB) 


ASSEMBLY-3F523 AND ASSEMBLY-3F524 MUST BE INDEXED 
AGAINST BOOSTER ASSEMBLY BEFORE, DURING AND AFTER 
TIGHTENING TUBE NUTS. 


HOSE 
(RETURN) 
5/8 INCH 


(RETURN) 
5/8 INCH 77-ы. 


(= 


CLAMP ` 
1.2-2 N-m 
(10-18 IN-LB) HOSE 1.1-2 N-m 
(10-18 IN-LB) 


CLAMP 
1.1-2 N-m 
(10-18 IN-LB) 


PUMP 4,81 HOSE ASSEMBLY 
ASSEMBLY 4-2; PEE 


3A674 - 


7.3L DIESEL ONLY 
vi 


EW Y EW Y 
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REMOVAL AND INSTALLATION (Continued) 


MASTER 
CYLINDER 
2A032 
FRONT OF 
VEHICLE 
BRACKET ASSEMBLY 7506 
BOOSTER SUPPORT 
2A248 
BOOT 
VIEW Z NO60 
BUSHING 


386457 


BRAKE PEDAL 


BRAKE 
PEDAL 


MAIN VIEW 2455 


ROD 
ASSEMBLY 
2A525 


Ф. 


FRONT OF 
VEHICLE 


WASHER 


HYORO-BOOST 
ASSEMBLY 
2B560 


BOLT 


BUSHING 


BUSHING 
2461 


SPACER 


w, <... BUSHING 
2461 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Motorhome Stripped Chassis 


PIN F-SUPER DUTY MOTORHOME STRIPPED GHASSIS 
76272 
BOOT 
| 2М060 HYDRO-BOOST тА 
< 4 ean ASSEMBLY CUM 
ек N—- NUT 374845 28560 г 
4 2 30-41 N-m 2A03 
22-30 FT-LB) ES 
CLEVIS à 
97015 BUSHING d 
2A309 | SHIELD 
Ç — © 2C022 
NUT CLIP ` D yy 
50-68 N-m 374845 
(37-50 FT-LB) 
LINKAGE х 
ROD 
2A525 


(ОА: BRACKET 
NY 2031 
NUT 
NUT 


BUSHING zu 


37-50 М-т 
2461 37-50 Мет (27-37 FT-LB) 

BELLCRANK __ (27-37 FT-LB) 

28327 
BRACKET 
CLIP ASSEMBLY 
374845 ә 2А248 
BUSHING E 
NOT BOLT —— 7 N802114 
50-68 N-m 389564 2 
(37-50 FT-LB) 
FRONT OF VEHICLE 
H7022-2B 


Motorhome Power Steering and Hydroboost 
Plumbing (Motorhome Shown — Typical of 
Commercial) 


NOTE: If the unit self applies, confirm that the 1/2 inch 
return line is connected to the 5/8 inch reservoir to 
power steering pump line. If the unit is plumbed 
incorrectly, contact your Ford dealer to obtain the 
correct parts. 
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REMOVAL AND INSTALLATION (Continued) 


RESERVOIR TO 


CLAMP <2 
= PUMP LINE PRESSURE 
97241 р LIN 


М-т 
(10-18 IN-LB) 


RETURN 
LINE 
3691 


DISASSEMBLY AND ASSEMBLY 


The Hydro-Boost power brake booster is not to be 
disassembled and is to be serviced as a unit. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 
Booster Mounting Nuts 


Booster Cover to Booster Body 


Master Cylinder to Booster Nuts 
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VEHICLE APPLICATION 


F-150—F-350, E-150—E-350 and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Operation 


The Rear Antilock Brake System (RABS) continually 
monitors rear wheel speed with a sensor mounted on 
the rear axle. When the teeth on an excitor ring, 
mounted on the ring gear, pass the sensor pole piece, 
an AC voltage is induced in the sensor circuit with a 
frequency proportional to the average rear wheel 
speed. In the event of an impending lockup condition 
during braking, at vehicle speeds above 
approximately 5 mph, the RABS modulates hydraulic 
pressure to the rear brakes. This inhibits rear wheel 
lockup. 


When the brake pedal is applied, the RABS module 
senses the drop in rear wheel speed. If the rate of 
deceleration is too great, indicating that wheel lockup 
is going to occur, the RABS module activates the 
electro-hydraulic valve causing the isolation valve to 
close. With the isolation valve closed, the rear wheel 
cylinders are isolated from the master cylinder and the 
rear brake pressure cannot increase. If the rate of 
deceleration is still too great, the RABS module will 
energize the dump solenoid with a series of rapid 
pulses to bleed off rear wheel cylinder fluid into an 
accumulator built into the RABS valve. This will reduce 
the rear wheel cylinder pressure and allow the rear 
wheels to spin back up to vehicle speed. Continuing 
under RABS module control, the dump and isolation 
solenoids will be pulsed in a manner that will keep the 
rear wheels rotating while still maintaining high levels 
of deceleration during braking. 


At the end of the stop, when the operator releases the 
brake pedal, the isolation valve de-energizes and any 
fluid in the accumulator is returned to the master 
cylinder. Normal brake operation is resumed. 
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DESCRIPTION AND OPERATION (Continued) 


System Self Test 


The RABS module performs system tests and 
self-tests during start-up and normal operation. The 
RABS valve assembly, sensor, and fluid level circuits 
are monitored for proper operation. If a fault is found, 
the RABS will be deactivated and the REAR 
ANTILOCK light will be illuminated. Most faults will 
cause the light to stay illuminated until the ignition is 
turned off. While the light is illuminated, a diagnostic 
flashout code may be obtained. However, there are 
certain faults (those associated with the fluid level 
Switch or loss of power to the module) that will cause 
the system to be deactivated and the REAR 
ANTILOCK light to be illuminated, but will not provide a 
diagnostic flashout code. 


Component Location —F- 150—F-350, Bronco 
The RABS consists of the following components: 


e RABS module located in the cab to the right of the 
brake pedal under the upper dash panel. 


e RABS valve (dual solenoid electro-hydraulic) valve 
located on the left frame rail just behind the number 
1 crossmember. 


RABS speed sensor and excitor ring located in the 
rear axle carrier. 


Yellow REAR ANTILOCK warning light in the 
instrument cluster. 


RABS diagnostic connector located in the cab and 


clipped on the main instrument panel wiring harness 
about six inches from the firewall near the parking 
brake pedal. 


e Diode/resistor element located on the main trunk of 
the instrument panel wiring harness where the 
RABS module connector pigtail intersects the main 
trunk. 


ө Sensor test connector with cap located under the 
hood on the left wheel well. 


Component Location —E-150—E350 
The RABS consists of the following components: 


ө RABS module located іп the cab on the driver's 
inside cowl panel just outboard of the parking brake 
mechanism. 


RABS valve (dual solenoid electro-hydraulic) 
located on the left inside frame rail just behind the 
engine mount crossmember. 


RABS speed sensor and excitor ring located in the 
rear axle carrier. 


Yellow rear ANTILOCK warning light in the 
instrument cluster. 


RABS diagnostic connector located just off the 
module connector harness. 


Diode /геѕіѕїог element located on the main trunk of 
the instrument panel wiring harness where the 
RABS module connector pigtail intersects the main 
trunk. 


Sensor test connector with cap located under hood 
between the battery and the right side engine 
compartment wall. 
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DESCRIPTION AND OPERATION (Continued) 


Component Location F-150 —F-350, Bronco 


YELLOW REAR 
ANTILOCK 
WARNING LAMP 


ED BRAKE 
WARNING LAMP 


SENSOR 
TEST 
CONNECTOR 


REAR ANTILOCK BRAKE SYSTEM 
COMPONENT LOCATION 


FRONT OF VEHICLE 


"SENSOR TEST CONNECTOR 
LOCATED ON LH FENDER APRON 


SPEED SENSOR EXCITOR 
RING 


DIAGNOSTIC 
CONNECTOR 
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“А ЧУГЕ 
TEN waww 


A /) 
745. ` qq = M ЕЙ аты 
NSS AW 


.. RABS MODULE 
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DESCRIPTION AND OPERATION (Continued) 


Component Location E-150 — E350 


Ж EZ RS i 
/ , 


| 
ДҮ; 


EXCITOR 
SENSOR RING 


RABS / 
MODULE 


RABS MODULE AND 

DIAGNOSTIC CONNECTOR 
(LOCATED BEHIND LEFT ^ 

HAND KICK PANEL) 


RABS MODULE 
DIAGNOSTIC 
CONNECTOR 


DUAL SOLENOID ELECTRO-HYDRAULIC VALVE 
| VIEW Z 
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DESCRIPTION AND OPERATION (Continued) 
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DIAGNOSIS AND TESTING 


Troubleshooting Chart 


REAR ANTILOCK BRAKE SYSTEM TROUBLESHOOTING CHART 


START 


YELLOW RABS BULB 
DOES NOT LIGHT 


GO TO TEST A TO CHECK: 

© MODULE HARNESS 
CONNECTOR 

e MODULE GROUND 


€ ANTILOCK LIGHT POWER 

e 15 AMP WARNING FUSE 

e POWER TO 15 АМР 
WARNING FUSE 

e ANTILOCK BULB & WIRING 


FLASHING ON 
AND OFF 


GO TO TEST E TO CHECK: 

e INTERMITTENT POWER TO 
MODULE 

e GROUNDED DIAGNOSTIC LEAD 

e FAULTY MODULE GROUND 


GO TO TEST C TO CHECK: 

* LOW BRAKE FLUID 

* MASTER CYLINDER FLOAT 
* DIODE/RESISTOR ELEMENT 
*ANTILOCK VALVE SWITCH 

* MASTER CYLINDER SWITCH 
* BRAKE LIGHT WIRING 


NO CODE 


GO TO TEST D2 TO CHECK: 

e MASTER CYLINDER HARNESS 
CONNECTOR 

e RABS 20 AMP FUSE 

€ SHORTS IN MODULE HARNESS 


CONNECTOR WIRING 

e POWER TO MODULE 

e VOLTAGE AT FLUID LEVEL 
SENSOR 

© GROUNDED DIAGNOSTIC LEAD 


*NOTE: THE "REAR ANTILOCK" BULB 
TEST MAY BE REPEATED HERE. 
@REFER TO "WARNING LIGHTS" 
IN THIS SECTION. 
@REFER TO "OBTAINING THE FLASHOUT 
CODE" IN THIS SECTION. 


GO TO FLASHOUT 
CODE TEST INDICATEO 


IF VEHICLE IS "ON" AND RABS LIGHT !S "ON" 
OBTAIN FLASHOUT CODE BEFORE SHUTTING 
ENGINE OFF. THEN CONTINUE AS FOLLOWS: 


TURN IGNITION SW FROM "OFF" TO "RUN" 


"REAR ANTILOCK" 
BULB TEST 
® : 


YELLOW RABS BULB LIGHTS 


TURN IGNITION SW FROM "RUN" TO “5ТАНТ”” 


OBSERVE 
"BRAKE" BULB 
TEST 
© 


RED BRAKE BULB LIGHTS 


OBSERVE 
“REAR ANTILOCK" 
LIGHT (WAIT AT 
LEAST 20 
SEC.) 


OFF OBSERVE 


"BRAKE" LIGHT 


OFF 


ON 


OBSERVE 
"BRAKE" 
LIGHT 


e VEHICLE STOP LIGHT 
CIRCUIT 


APPLY SERVICE BRAKES 


OFF 


GO TO TEST D 
TO OBTAIN 


FLASH OUT 
CODE @ 


OBSERVE 
REAR STOP 
LIGHTS 


OK 


OBSERVE 
FLASHOUT 


VEHICLE ROAD TEST, AT 


CODE 10 MPH APPLY BRAKES 
TO LOCK ALL 4 WHEELS 
VALID CODE 
FLASHING 


OBSERVE 
LOCK-UP 


REAR WHEELS 
DON'T LOCK 


THE SYSTEM IS NOW FUNC- 


TIONING OK. CONSIDER A 
POSSIBLE INTERMITTENT 
WIRING PROBLEM OR 
POSSIBLY A PROBLEM 


WHICH ONLY SHOWS UP 
DURING DRIVING. REFER TO 
FLASHOUT CODE 6 FOR 
POSSIBLE AREAS OF 
CONCERN. 


RED BRAKE BULB DOES NOT LIGHT 


GO TO TEST F TO CHECK: 


GO TO TEST G TO CHECK: 

* MASTER CYLINDER 
CONNECTOR 

@ RED BRAKE WARNING 
LIGHT 

€ VOLTAGE AT FLUID LEVEL 
CIRCUIT 

€ FLUID LEVEL SENSOR ANO 

WIRING 


ON 


GO TO TEST B 

TO CHECK: 

e PARKING BRAKE 
e PARKING BRAKE 


SWITCH 
e DIESEL LOW 
VACUUM SWITCH 
e MODULE AND 
WIRING 


NOT LIT 


FIX VEHICLE STOP 
LIGHT CIRCUIT 


REAR WHEELS LOCK 


CONTINUE WITH TEST F3 

TO CHECK: 

e WIRING FROM MODULE 
TO BRAKE SWITCH 

e EXCITOR RING 

e SENSOR OUTPUT 

e SENSOR GAP 

© MECHANICAL PROBLEMS 
IN REAR BRAKES 

e COMPUTER MODULE 


CH6257-D 


06-09-7 


DIAGNOSIS AND TESTING (Continued) 


Following the sequence developed in the RABS 
Troubleshooting Chart will ensure accurate and 
efficient problem diagnosis and correction. 


CAUTION: Following the wrong sequence or 
bypassing steps will lead to unnecessary 
replacement of parts and/or incorrect resolution 
of the symptom. 


NOTE: If the yellow REAR ANTILOCK light is on, 
obtain the flashout code before shutting off the 
vehicle. Failure to do so may result in the loss of the 
code when the key is turned to the OFF position. Refer 
to Flashout Codes later in this Section for a detailed 
explanation. 


Warning Lights 


The RABS uses both the BRAKE and REAR 
ANTILOCK instrument panel warning lights to alert the 
driver to a system malfunction. Both lights must be 
working properly to assist in problem diagnosis. The 
red BRAKE warning light is used to indicate a low fluid 
level condition, parking brake applied condition or, for 
vehicles equipped with diesel engines, a low vacuum 
condition. To check this light, insert the key in the 
ignition lock cylinder and turn it to the start position. 
The light should glow in this position. If it fails to glow, 
service of the electrical system is required. 


NOTE: If the red brake light continues to glow after the 
key is in the run position, repair the brake system as 
required. If the brake system checks out OK, follow 
the Troubleshooting Chart to diagnose the problem. 


The yellow REAR ANTILOCK warning light is used to 
indicate a malfunction in and a deactivation of the 
RABS. To check this light, insert the key in the ignition 
lock cylinder and turn it to the on or start position. The 
light should perform a self-check, glowing for 
approximately two seconds. If the light fails to glow or 
continues to glow after two seconds, refer to the 
Brake and Antilock Warning Lights Condition Chart for 
the proper diagnostic and testing procedure. 


Warning Lights Condition Chart 


The Brake and Antilock Warning Lights Condition 
Chart defines which test to be used to diagnose a 
problem depending on the condition of the BRAKE and 
REAR ANTILOCK warning lights. 


Anti-Lock Control 


Fiashout Codes 


Whenever the yellow REAR ANTILOCK light comes on 
during normal operation, a flashout code may be 
obtained to aid in problem diagnosis. If the vehicle is 
shut off before the code is read, the code will be lost. 
in some cases, the code may reappear when the 
vehicle is restarted. In other cases, the vehicle may 
have to be driven to reproduce the problem and, if the 
problem was associated with an intermittent condition, 
it may be difficult to reproduce. Therefore, whenever 
possible, it is recommended that the code be read 
before the vehicle is shut off. 


WARNING: PLACE BLOCKS BEHIND THE REAR 
WHEELS AND IN FRONT OF THE FRONT WHEELS 
TO PREVENT THE VEHICLE FROM MOVING WHILE 
THE FLASHOUT CODE IS BEING TAKEN. 


NOTE: If the red BRAKE light is also on, due to a 
grounding of the fluid level circuit (perhaps low brake 
fluid), no flashout code will be flashed and the REAR 
ANTILOCK light will remain on steadily. 


NOTE: If there is more than one system fault only the 
first recognized flashout code may be obtained. 


Obtaining The Flashout Code 


A flashout code may be obtained only when the yellow 
REAR ANTILOCK light is on. No code will be flashed if 
the system is OK. There are certain faults (those 
associated with the fluid level switch or loss of power 
to the module) that will cause the system to be 
deactivated and the REAR ANTILOCK light to be 
illuminated, but will not provide a diagnostic flashout 
code. 


Before obtaining the flashout code, drive the vehicle to 
a level area, and place the shift lever in PARK for 
automatic transmissions and NEUTRAL for manual 
transmissions. 


Notice whether the red BRAKE light is on or not (for 
future reference) and then apply the parking brake. 


Keep the ignition key in the ON position so that the 
code will not be lost. 


WARNING: PLACE BLOCKS BEHIND THE REAR 
WHEELS AND IN FRONT OF THE FRONT WHEELS 
TO PREVENT THE VEHICLE FROM MOVING WHILE 
THE FLASHOUT CODE IS BEING TAKEN. 


To obtain the flashout code, locate the RABS 
diagnostic connector (with the black / orange wire), 
and attach a jumper wire to it. Momentarily ground it to 
the chassis. When the ground is made and then 
broken, the REAR ANTILOCK light should begin to 
flash. | 


NOTE: If the red BRAKE light was on (as noticed 
before the parking brake was applied), the problem 
may be with the low fluid level circuit and, in this case, 
no flashout code will be flashed and the light will 
remain on steadily. 


06-09-7 


06-09-8 Anti-Lock Control 06-09-8 
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DIAGNOSIS AND TESTING (Continued) 


The code consists of a number of short flashes and 
ends with a long flash. Count the short flashes and 
include the following long flash in the count to obtain 
the code number. For example, three short flashes 
followed by one long flash indicates Flashout Code 
Four. The code will continue to repeat itself until the 
key is turned off. It is recommended that the code be 
verified by reading it several times. In addition, the first 
code flashed may be too short because it may have 
been started in the middle. It should be ignored. 


E-150 — E-350 


DIAGNOSTIC 


CONNECTOR H7421-1A 


RABS DIAGNOSTIC 
CONNECTOR 


T^ 


2 
prt 
EE 


SE 


H6277-1B 


Flashout Codes Chart 


The possible flashout codes are listed and explained in 
the FLASHOUT CODES CHART. Note that Codes 1 
and 16 are not used. 


When a code has been obtained, go to the Test 
indicated by the number of flashes. For example, if the 
flashout code is nine, go to Flashout Code 9 for the 
next step in diagnosing the problem. 


Wiring Diagram 

A wiring diagram is provided which represents the 
RABS electrical system. The diagram provides the 
wire circuit numbers, color codes, connectors, and 
connections to principal system components. If, after 


following a particular test procedure, the result is not 
as indicated, the problem may be located in the wiring 
itself. This diagram will assist in diagnosing these 
problems. 


06-09-9 Anti-Lock Control 06-09-9 
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DIAGNOSIS AND TESTING (Continued) 


REAR ANTILOCK BRAKE SYSTEM (RABS) 
WIRING DIAGRAM 


FOR ECONOLINE 


MASTER CYLINDER 
FLUID LEVEL SWITCH 
CLOSED WITH LOW FLUIO LEVEL 


9770 


ҒИ? 
aaa: 11 


TO 4 WAY STOP LIGHTS 


1400 
0 
ABS 
SENSOR 
-9Е731- 
z VALVE ASSEMBLY 
udin 18 -28373- 
VALVE DIFFERENTIAL 
PRESSURE SW TOH 


SWITCH CLOSEO WHEN 
PRESSURE 1М 15 GREATER 
THAN PRESSURE OUT 


IP GND. 4 


FUNCTION 


CONTINUOUS HOT (STOP LAMP SW TOH) 

PARKING BRAKE SWITCH 

FLUID LEVEL SW GROUND 

RABS VALVE GROUND TO GATTERY TERMINAL 
HOT IN RUN OR GTART 

FROM PARK SWATCH TO MASTER CYLINDER 

FROM 18 GW AND MODULE TO MASTER CYLINDER 
BRAKE WARNING LAMP 


FUNCTION 


LB/PK MOT IN RUN ONLY (+ BYSTEM VOLTAGE) 
тле BRAKE FLUID LEVEL SW TCN 
Le/0x WHEEL SPEED SENSOR - LOW 
Sx/w MODULE GROUND 
NO CONNECT 
а/а VALVE RESET INPUT 


De RABG FAILURE LAMP 

YAS OUMP SOLENOID OUTPUT 

L8/PK + SYSTEM VOLTAGE ( RUN ONLY) 
R/Px WHEEL &PEEO SENSOR - ман. 
Le ETOP LAMP GYATOH INPUT 

O70 DIAGNOSTIC TEST LEAD 

тла ISOLATION SOLENOID OUTPUT MOTE +ALL. VIEWS LOOKING INTO CONNECTOR 


SERRE Бә» T 


RABS MODULE 
-2С018- 


косо, 


H5094-A 


06-09-10 


DIAGNOSIS AND TESTING (Continued) 


TO 4 WAY STOP LIGHTS 


14 РІМ CONNECTOR 


PIN NO. 


БЇ БЕ 8 ° e < e = = “ > е 


Anti-Lock Control 


REAR ANTILOCK BRAKE SYSTEM (RABS) 


WIRING DIAGRAM 


FOR F-SERIES AND BRONCO 


[Hu t. eh 
FUSE ык | “, | 
i. ЕА ee er RS > | 
10 601 
| 
4x4 ^ 
STOPLAMP T 
вин | SW Th 
Jun eur 
АТ Su 


RABS 
MODULE 
-2С018 - 


571 570 


FUNCTION 


HOT IN RUN ONLY (+ SYBTEM VOLTAGE) 
BRAKE FLUID LEVEL. SWITCH 

WHEEL SPEED SENSOR - LOW 

MODULE GROUND 

4X4 SIGNAL INPUT (LOW WHEN IN 4X4) 
VALVE RESET INPUT 

RASS FAILURE LAMP 

DUMP BOLENOID OUTPUT 

* SYSTEM VOLTAGE ( RUN ONLY) 
WHEEL SPEEO SENSOR - HIGH 

STOP LAMP SWITCH INPUT 

DIAGNOSTIC TEST LEAD 

ISOLATION SOLENOID OUTPUT 

DUMP SOLENOID OUTPUT 


COLOR WIRE NO. 


LB/PK 801 
та 612 
LQ/BX 619 
BK/W 670 


te 210 
LB/R 


635 
Do 603 
Y/L@ 664 
LB/PK 801 
R/PK 623 
іе su 

8k/0 871 

PK/LQ 699 
Y/LG 664 


WARE HARNESS LEGEND 


:14401- ІР НАНМЕ55 


:12А581- [ENGINE COMP 


-14405- 


FRAME RAIL 


*14A407 - 


JUMPER 


-7A786- 


EYELET ATTACHED TO 


RADIATOR, SUPPORT 


Q- 


LQ/R 
R/LO 
L8/8K 
ax 
BK/W 
R/Y 
9Ү 
P/W 
РМ 


RABS MODULE 
-2CO!8 - 


MASTER CYLINDER 
FLUID LEVEL SWITCH 
CLOSED WITH LOW FLUJO LEVEL 


9770 


SENSOR 
-9Е731- 


RABS 
VALVE ASSEMBLY 
-28373- 


VALVE DIFFERENTIAL 
PREGSURE SWITCH 


SWITCH CLOSEO WHEN 
PRESSURE IN 15 GREATER 
HAN PRESSURE OUT 


ADDITIONAL WIRE CIROUIT NUMBERS USED 


00.04 WARE NO. 


10 

18 

ee 
67T 
997 
640 
783 
977 
97% D 


FUNCTION 


CONTINUOUS HOT (STOP LAMP SWITCH) 

HOT IN RUN OR START 

PARKING BRAKE SWITCH 

FLUID LEVEL SW GROUND 

RA88 VALVE GROUND TO BATTERY TERMINAL 
HOT IN RUN OR START 

4X4 SHIFT ON THE FLY LIGHT SWITCH 

FROM PARK SWITCH TO MASTER CYLINDER 

FROM 18 $W AND MODULE TO MASTER CYLINDER 


: ALL VIEWS LOOKING INTO CONNECTOR 


RABS MODULE 
HARNESS CONNECTOR 


06-09-10 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Charts 


BRAKE AND ANTILOCK WARNING LAMPS CONDITION CHART 


Action to Take 
Yellow ANTILOCK Light Off and Does Not Self-Check 


Yellow ANTILOCK Light On and Red BRAKE Light On 


Yellow ANTILOCK Light On, Red BRAKE Light Off 
Yellow ANTILOCK Light Flashing, Red BRAKE Light Off 


Rear Wheels Lock with Hard Stops — Both Lamps Functioning Properly See Test F | 

(Light Self-Checks are OK and Lights are OFF) 

Yellow ANTILOCK Light Self Checks, Red Brake Light Does Not Self Check 
Flashout Code is Known See Flashout Codes Chart 


CAUTION: WHEN CHECKING RESISTANCE IN THE ANTILOCK BRAKE SYSTEM, ALWAYS DISCONNECT THE BATTERY. IMPROPER RESISTANCE 
READINGS WILL OCCUR WITH THE VEHICLE BATTERY CONNECTED. CH6278-2B 


Yellow ANTILOCK Light Off, and ANTILOCK Light Does Self-Check, Red BRAKE Light On See Test B 


06-09- 12 Anti-Lock Control 06-09-12 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Off and Does 
Not Self-Check 


TEST STEP RESULT ACTION TO TAKE 


| A1 | MODULE HARNESS CONNECTOR 


e Check to make sure module harness is fully 
plugged into computer module. 


Harness is fully GO to Test A2. 


plugged in 


CONNECT harness to 
module. 


Harness is not fully 
plugged in 


| A2 | COMPUTER MODULE GROUND 


ө Check for good computer module ground: 
1. Disconnect Battery 
2. Remove harness connector from module. 
3. Set ohmmeter on the 200 ohm scale. 
4. Check for resistance between harness 
connector pin 4 and chassis ground 


PIN NO. 4 


Resistance less than GO to Test A3. 


1 ohm 


Resistance 1 ohm or 
greater 


CHECK for open in 
module ground wire. 
CHECK for loose, 
dirty or broken 
connector pins. 


14 13 12 


MODULE HARNESS CONNECTOR — = 
PIN VIEW Í 


CAUTION: WHEN CHECKING RESISTANCE IN 
THE ANTILOCK SYSTEM, ALWAYS DISCONNECT 
THE POSITIVE (+) TERMINAL OF THE BATTERY. 
IMPROPER RESISTANCE MAY OCCUR WITH THE 
VEHICLE BATTERY CONNECTED. 


| АЗ | ANTILOCK LIGHT POWER 


e Check for voltage to ANTILOCK light: 
1. Reconnect the battery. 
2. Set voltmeter on 20 VDC scale position. 
3. Turn ignition to the on position. 
4. Check voltage between harness connector 
pin 7 and a known good chassis ground. 


PIN NO. 7 


Voltage greater than REPLACE Module. 
9V 


Voltage less than 9V GO to Test A4 


MODULE HARNESS CONNECTOR — 
PIN VIEW 


CH6819-2A 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Off and Does 
Not Self-Check (Cont'd) 


TEST STEP RESULT ACTION TO TAKE 


| A4 | RABS 15 AMP LIGHT FUSE 


e Remove and inspect RABS 15 amp light Fuse is OK REPLACE fuse and 
fuse. GO to Test A5. 


Fuse is blown CHECK for short to 
ground between fuse 
panel and warning 
lamps. REPAIR short 
and replace 15 amp 
fuse. 


| А5 | POWER TO RABS LIGHT FUSE 


e Check for voltage to fuse. Voltage greater than GO to Test A6. 
1. Set voltmeter to 20 VDC scale. 9V 
2. Turn ignition to the on position. 


3. Check voltage between panel fuse Voltage less than 9V REPAIR fuse panel or 
connector and known good chassis vehicle electrical 


ground. system. 


| A6 | RABS LIGHT BULB 


e Check RABS light bulb. Bulb is OK REPAIR open 
| between RABS light 
fuse and pin 7 of the 
module wiring harness 
connector. 


Bulb is not OK REPLACE bulb. 


CH6280-2A 
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DIAGNOSIS AND TESTING (Continued) 


Red BRAKE Light On, Yellow ANTILOCK Light 
Off, and ANTILOCK Light Does Self-Check 


TEST STEP RESULT ACTION TO TAKE 


| B1 | PARKING BRAKE 


e Check parking brake application: BRAKE light goes off PERFORM road test. 
1. Turn ignition key to the on position. If lockup occurs GO to 
2. Check the parking brake pedal and Test B2. 

release if applied. 


| B2 | PARKING BRAKE SWITCH 


€ Check parking brake switch: BRAKE light goes off ADJUST parking 
1. Disconnect the parking brake switch brake or REPLACE 
connector. parking brake switch. 


BRAKE light stays on GO to Test B2. 


BRAKE light remains Diesel vehicles GO to 
on Test B3. 
Gas vehicles GO to 
Test B4. 


| B3 | DIESEL LOW VACUUM SWITCH 


€ Check for low brake vacuum: BRAKE light goes off REFER to vacuum 
1. Disconnect vacuum warning switch pump diagnosis in 
connector. | Section 12-56 to 
correct problem in 
vacuum system. 


BRAKE light stays on GO to Test B4. 


| B4 | MODULE AND WIRING 


e Remove module harness connector from BRAKE light goes off REPLACE the 
module. computer module. 


If BRAKE light CHECK for short to 

remains on ground in wiring from 
BRAKE light to the 
RABS dioderresistor. 


CH6281-2A 


06-09-15 Anti-Lock Control 


DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light On and 
Red BRAKE Light On 


TEST STEP 


| C1 | LOW BRAKE FLUID 


e Check the brake fluid level at the master 
cylinder reservoir. 


Brake fluid level OK 


Brake fluid level low 


| C2 | MASTER CYLINDER FLOAT 


ө Check master cylinder float for buoyancy: 
1. Remove cap from master cylinder 
reservoir. 
2. Using a clean steel implement, push down 
on float in reservoir. 


Float moves down 


Float does not move 
down (sits at the 
bottom of the 
reservoir) 


| C3 | DIODE/RESISTOR ELEMENT 


e Check for proper functioning of the diode/ 
resistor element. 
1. Turn ignition key to the on position. 
2. Check parking brake and release if 


applied. Both the ANTILOCK 


and BRAKE warning 
DIODE/RESISTOR ELEMENT 
CONTINUED 


lamps stay on 
e Continue to check for proper functioning of 
the diode/resistor element. 


Both the ANTILOCK 
and BRAKE warning 
lamps go off 


Both the ANTILOCK 
and BRAKE warning 
1. Remove the parking brake switch and the lamps go off 

diesel low vacuum switch, if so equipped. 


Both the ANTILOCK 
and BRAKE warning 
lamps stay on 


06-09-15 


RESULT ACTION TO TAKE 


GO to Test C2. 


CHECK for fluid leaks 
in vehicle brake 
system and repair as 
required. Fill master 
cylinder to required 
level. 


GO to Test C3. 


REPLACE master 
cylinder reservoir. 
REFER to Section 
12-30, Brake Pedal, 
Master Cylinder and 
Valves for procedure. 


REPLACE RABS 
diode/resistor element. 


GO to Test C4. 


REPLACE RABS 
diode/resistor element. 


GO to Test C5. 


CH6282-2A 


06-09-16 Anti-Lock Control 06-09-16 
DIAGNOSIS AND TESTING (Continued) 
Yellow ANTILOCK Light On and Test 


TEST STEP 


| C5 | ANTILOCK VALVE SWITCH 


ө Obtain the flashout code as described in 
Diagnosis and Testing in this Section. 


| C6 | MASTER CYLINDER SWITCH 


€ Check for proper functioning of the master 
cylinder fluid level indicator switch: 
1. Remove the connector from the master 


cylinder. 


2. Connect a jumper wire between the two 
purple/white wires in the connector. 
3. Turn the ignition key to the on position. 


BRAKE LIGHT WIRING 


€ Check for shorts in brake light wiring. 
1. Disconnect module harness connector 


from module. 


2. Turn ignition key to the on position. 


Red BRAKE Light On — Cont'd 


RESULT ACTION TO TAKE 


Flashout code is 
obtained 


ANTILOCK and 
BRAKE warning 
lamps stay on steady 


ANTILOCK and 
BRAKE warning 
lamps stay on 


ANTILOCK and 
BRAKE warning 
lamps go off 


ANTILOCK light goes 
off and BRAKE light 
stays on 


Both ANTILOCK and 
BRAKE warning 
lamps go off 


REFER to Flashout 
Codes Charts in this 
Section. 


GO to Test C6. 


GO to Test C7. 


REPLACE the master 
cylinder reservoir. 
REFER to Section 
12-30, Brake Pedal, 
Master Cylinder and 
Valves for procedure. 


CHECK for short to 
ground in the 977 
circuit. REFER to 
wiring diagram in this 
Section. 


REPLACE module. 


CH6283-2A 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light On, 
Red BRAKE Light Off 


TEST STEP RESULT ACTION TO TAKE 


| D1 | OBTAIN THE FLASHOUT CODE 


Flashout code cannot GO to Test D2. 


be obtained 


ө Obtain the flashout code as described in 
Diagnosis and Testing in this Section. 


RABS DIAGNOSTIC 
CONNECTOR — PIN VIEW 


MASTER CYLINDER CONNECTOR 


Refer to the Flashout 
Code Charts in this 
Section. 


Flashout code is 
obtained 


e Make sure master cylinder connector is fully 
plugged in. 


PLUG in the master 
cylinder connector. 


Master cylinder 
connector is not fully 
plugged in 


Master cylinder GO to Test D3. 
connector is plugged 


in 


| D3 | RABS 20 AMP FUSE 


e Remove and inspect the RABS 20 amp fuse. 


Fuse is OK REPLACE Fuse. 


GO to Test D4. 


Fuse is blown Short to ground 
between the fuse 
panel and the module 
wiring harness 
connector. REPAIR 
short in the 601 circuit 
and REPLACE the 20 
amp. fuse. REFER to 
the Wiring Diagrams 
in this Section. 


| SHORTS IN MODULE HARNESS 
CONNECTOR WIRING | 
ө Check wiring for short to ground: 
1. Turn ignition switch to the on position. 
2. Remove the module harness connector 


from the module. 
3. Observe the REAR ANTILOCK light. 


Light goes off GO to Test D5. 


CHECK for a short to 
ground in the 603 
Circuit. REFER to 
Wiring Diagram in this 
Section. 


Light remains on 


CH6284-2A 


06-09-18 


DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light On, 
Red BRAKE Light Off (Cont'd) 


Anti-Lock Control 


06-09-18 


TEST STEP RESULT | АСТІОМ ТО ТАКЕ 


| 05 | POWER TO THE MODULE 


ө Check for an open in the circuit supplying 
power to the module: 
1. Set the voltmeter on the 20 VDC scale. 
2. Turn the ignition switch to the on position. 


3. Measure the voltage between pin 1 (or pin | 


9) and chassis ground. 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


e Check the voltage from the fluid level switch 
circuit: 
1. Set the voltmeter on the 20 VDC Scale. 
2. Turn the ignition switch to the on position. 
3. Measure the voltage between pin 2 and 
chassis ground. 


14 13 12 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


ө Check for voltage at the fluid level sensor: 
1. Set voltmeter on the 20 VDC scale. 
2. Turn the ignition switch to the on position. 


3. Measure the voltage at each of the purple/ | 


white wires at the back of the master 
cylinder fluid level switch connector 
without disconnecting the connector. 


_, PURPLE/WHITE 
WIRES 


MASTER CYLINDER 
FLUID LEVEL SWITCH 
CONNECTOR 


Voltage less than 9V. 


Voltage greater than 
9V. 


Voltage less than 8V. 


Voltage greater than 
8V. 


Voltage greater than 
8V at both wires. 


Voltage less than 8V 
at both wires. 


Voltage greater than 
8V at one wire and 
less than 8V at the 
other wire. 


Valves for procedure. 


REPAIR the open in 
the 601 circuit or 
power to the fuse 
panel. See Wiring 
Diagram. 


GO to Test D6. 


GO to Test D7. 


GO to Test D8. 


CHECK for open in 
977 circuit. 


REPLACE diode 
resistor element or 
open in 640 circuit. 


CHANGE the master 
cylinder reservoir. 
REFER to Section 
12-30, Brake Pedal, 
Master Cylinder and 


CH6285-2B 


06-09-19 Anti-Lock Control 06-09-19 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light On, E Test 
Red BRAKE Light Off (Cont'd) D 


TEST STEP RESULT ACTION TO TAKE 


| D8 | GROUNDED DIAGNOSTIC LEAD 


€ Check the voltage at the diagnostic lead. 
1. Reconnect the module harness connector. 
2. Set the voltmeter on the 20 VDC scale. 
3. Turn the ignition to the on position. 
4. Measure the voltage between the 
diagnostic lead and chassis ground. 


RABS DIAGNOSTIC 
CONNECTOR 
PIN VIEW 


| D9 | COMPUTER MODULE | 
e Replace computer module and retest. 


CH6316-2B 


CHECK for a short in 
the 571 diagnostic 
circuit. If no short is 

. found, GO to Test D9. 


Voltage is less than 
1V 


Voltage is greater 


GO to Test D9. 
than 1V | 


06-09-20 Anti-Lock Control 06-09-20 


DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Flashing, 
Red BRAKE Light Off 


TEST STEP RESULT ACTION TO TAKE 


| E1 | INTERMITTENT POWER TO MODULE 


ө Check for intermittent open in the 601 circuit, Voltage is steady and GO to Test E2. 
power to module. greater than 9V 
.R le h connector 
I а ы a еее Voltage is intermittent REPAIR break in the 
2. Set the voltmeter on the 20 VDC scale. or less than 9V 601 circuit. REFER to 
3. Turn the ignition to the on position. Wiring Diagram in this 
4. Shake the instrument panel harness. Section. 
Check for battery voltage between pin 1 
(ог pin 9) and chassis ground. | 


MODULE HARNESS | 
CONNECTOR — PIN VIEW шы 


| E2 | GROUNDED DIAGNOSTIC LEAD 


€ Check for an intermittent ground to chassis in | Resistance is steady J GO to Test E3. 
the diagnostic lead circuit: and greater than 100K 
1. Turn the ignition switch off. ohms 
. Disconnect the battery. 
. Set the ohmmeter on he 200K ohm scale. | Resistance is below REPAIR short in the 
. Shake the instrument panel harness and 100K ohms or 971 circuit. REFER to 
check the resistance between pin 12 and fluctuates Wiring Diagram in this 
chassis ground. ` Section. 


PIN NO. 12 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


CH6286-2B 


06-09-21 Anti-Lock Control 06-09-21 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Flashing, 
Red BRAKE Light Off — Cont'd 


TEST STEP RESULT ACTION TO TAKE 


| E3 | FAULTY MODULE GROUND 


ө Check for intermittent or poor module ground: | Resistance is less REPLACE Module. 
1. Disconnect the battery. than 1 ohm and 
2. Set the voltmeter on the 200 ohm scale. steady 
3. Shake the instrument panel harness and | 
check the resistance between pin 4 of the | Resistance is greater REPAIR poor ground 


module harness connector and chassis than 1 ohm or in the 570 circuit. 
ground. fluctuates REFER to Wiring 


Diagram in this 
Section. 


PIN NO. 4 


5551. |589 
eae 
| ОООООООО 
8 7 6 5 4 3 2 1 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


CH6318-2B 


06-09-22 Anti-Lock Control 06-09-22 
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DIAGNOSIS AND TESTING (Continued) 


Rear Wheels Lock with Hard Stops — 
Both Lamps Functioning Properly 


TEST STEP RESULT ACTION TO TAKE 


“кг [STOPLAMPS U — — 


€ Check for stoplamp operation: 
1. Apply the service brakes and observe the 
rear brakelamps. 


| F2 | VEHICLE ROAD TEST 


e Perform a low speed vehicle road test: 

1. At approximately 10 mph apply the service 
brakes in an attempt to lock all four 

wheels while observing the left rear wheel 

in the side mirror. 


Rear stoplamps not REPAIR the stoplamp 


illuminated circuit. 
Rear stoplamps OK GO to Test F2. 


GO to Test F3. 


The system is now | 
functioning OK. 
Consider a possible 
intermittent МДА 
problem or possibly a 
problem which only 
shows up during 
driving. REFER to 
Flashout Code 6 in 
this Section. 


Rear wheels lock 


Rear wheels do not 
lock 


WIRING FROM MODULE TO BRAKE 
SWITCH 


ө Check for an open between the brake switch 
and the module: 
1. Turn the ignition off. 
2. Set the voltmeter on the 20 VDC scale. 

3. Remove the module harness connector. 
4. Measure the voltage between pin 11 and 
chassis ground while stepping on the 
brake pedal. 


REPAIR the open in 
the 511 circuit. 


Voltage is less than 
9V 


Voltage is 9V or more GO to Test F4. 


PIN NO. 11 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


| F4 | EXCITOR RING INSPECTION 


e Remove sensor from carrier and check for: 
1. Presence of the excitor ring 
2. Condition of the teeth. 


REINSTALL the 
sensor and GO to 
Test F5. 


REPAIR axle. REFER 
to the appropriate 
Section in Group 15 
for procedure. 


CH6287-2B 


Ring is present with 
the teeth intact 


Ring is not present or 
the teeth are 
damaged 


06-09-23 Anti-Lock Control 


DIAGNOSIS AND TESTING (Continued) 


Rear Wheels Lock with Hard Stops — Both 
Lamps Functioning Properly (Continued) 


06-09-23 


TEST STEP RESULT ACTION TO TAKE 


| F5 | SENSOR OUTPUT 


K. ee for low sensor signal output: Voltage is 650 mV 

ы ды voltmeter on the 2000 mV АС (RMS) or greater 
scale 

. Position the vehicle on the hoist and raise 
ES rear 2. 2 the guns 

. Remove the cap from the sensor test 
connector and connect the voltmeter ату (RMS) than 
across the connector leads. 

. Start the engine and turn the rear wheels 
at 5 mph. 

. Measure the voltage output of the sensor. 


CONNECTOR PINS 


SENSOR TEST 
CONNECTOR - PIN VIEW 


| F6 | SENSOR GAP 


e Determine the sensor gap: Gep is less than 1.27 
1. Remove the sensor from the carrier. mm (0.050 inches) 
2. 2-2 палоо of ne ad 

piece from the mounting face of the ; 
sensor flange. Pole should be 27.18-27.43 . than 
mm (1.07-1.08 inch). i 
. Measure the depth to the top of the 
excitor ring teeth from the sensor 
mounting tace on the carrier. 
. Subtract the two measurements. This is 
the sensor gap. 


MECHANICAL. PROBLEMS IN REAR 
BRAKES | 


ө Check the rear brakes for mechanical Rear Brakes OK 
problems such as grabbing, locking or 


pulling. Rear brakes lock, 


grab or pull 


REINSTALL the 
sensor test connector 
EP and GO to Test 


REPLACE the sensor, 
RETEST, and 
REINSTALL the 
sensor test connector 
cap. 


If the voltage is still 
low, GO to Test F6. 


GO to Test F7. 


The gap is too large. 
CHECK for defective 
sensor or carrier 
housing. 


GO to Test F8. 


REPAIR and 
RETEST. 


| F8 | COMPUTER MODULE 
e Replace computer module and retest. 


CH6315-2B 


06-09-24 Anti-Lock Control 06-09-24 
——' DD 


DIAGNOSIS AND TESTING (Continued) 


Yellow Anti-Lock Light Self Checks, 
Red Brake Light Does Not Self Check 


TEST STEP RESULT ACTION TO TAKE 


| G1 | MASTER CYLINDER CONNECTOR 


€ Check connector on master cylinder brake Connector is fully GO to Test G2. 
fluid level switch. plugged in 


Connector is not fully CONNECT connector 
plugged in ` . to master cylinder. 


| G2 | RED BRAKE WARNING LIGHT 


ө Apply parking brake to see if red brake Red warning light GO to Test D6. 
warning light lights. lights 


Red warning light REPAIR warning lamp 
does not light circuit. CHECK for 
open bulb. 


CH7472-2A 


06-09-25 Anti-Lock Control 06-09-25 


DIAGNOSIS AND TESTING (Continued) 


FLASHOUT CODES CHART 
OOO сомотон | ACTION TO TAKE 
No Flashout Code See Flashout Code 0 


Yellow REAR ANTILOCK Light Flashes 1 Time See Flashout Code 1 
This Code Should Not Occur | | 
Yellow REAR ANTILOCK Light Flashes 2 Times See Flashout Code 2 
Open Isolate Circuit | | 

Yellow REAR ANTILOCK Light Flashes 3 Times See Flashout Code 3 - 
Open Dump Circuit 


Yellow REAR ANTILOCK Light Flashes 4 Times See Flashout Code 4 
Red Brake Warning Light Illuminated | 
RABS Valve Switch Closed 


Yellow REAR ANTILOCK Light Flashes 5 Times See Flashout Code 5 
System Dumps Too Many Times in 2WD (2WD and 4WD vehicles) Condition 
Occurs While Making Normal or Hard Stops. Rear Brake May Lock 


Yellow REAR ANTILOCK Light Flashes 6 Times See Flashout Code 6 

(Sensor Signal Rapidly Cuts In and Out) Condition Only Occurs While Driving | 
Yellow REAR ANTILOCK Light Flashes 7 Times See Flashout Code 7 

No Isolate Valve Self Test 

Yellow REAR ANTILOCK Light Flashes 8 Times See Flashout Code 8 

No Dump Valve Self Test 

Yellow REAR ANTILOCK Light Flashes 9 Times See Flashout Code 9 

High Sensor Resistance | 

Yellow REAR ANTILOCK Light Flashes 10 Times See Flashout Code 10 

Low Sensor Resistance 


Yellow REAR ANTILOCK Light Flashes 11 Times See Flashout Code 11 


Stop Lamp Switch Circuit Defective. Condition Indicated Only When Driving 
Above 35 mph 


Yellow REAR ANTILOCK Light Flashes 12 Times See Flashout Code 12 
Fluid Level Switch Grounded During a RABS Stop 

Yellow REAR ANTILOCK Light Flashes 13 Times See Flashout Code 13 
Speed Processor Check 


Yellow REAR ANTILOCK Light Flashes 14 Times .| See Flashout Code 14 
Program Check 


Yellow REAR ANTILOCK Light Flashes 15 Times See Flashout Code 15 
Memory Failure 

Yellow REAR ANTILOCK Light Flashes 16 Times or More See Flashout Code 16 
16 or More Flashes Should Not Occur 


NOTE: Refer to Obtaining the Flashout Code in this Section for procedure to obtain flashout code. 
CAUTION: WHEN CHECKING RESISTANCE IN THE RABS SYSTEM, ALWAYS DISCONNECT THE BATTERY. 


IMPROPER RESISTANCE READINGS MAY OCCUR WITH THE VEHICLE BATTERY CONNECTED. 
CH6288-2B 


06-09-26 Anti-Lock Control 06-09-26 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


No Flashout Code ^ 


TEST STEP RESULT ACTION TO TAKE 
NO FLASHOUT CODE BUT RABS LIGHT 
IS ILLUMINATED 


e There are some faults that illuminate the No Flashout Code GO to Test D2. 
REAR ANTILOCK light but will not provide a 
Flashout Code. Refer to Obtaining the 
Flashout Code in this Section for procedure. 
Also, be sure to make a good, momentary 
ground from the diagnostic lead. 


CH6289-2A 


06-09-27 Anti-Lock Control 06-09-27 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 
1 


Yellow REAR ANTILOCK Light Flashes 1 Time 
This Code Should Not Occur 


TEST STEP RESULT ACTION TO TAKE 
| 1а | NO TEST 


e This code should not occur. Refer to Flashout Code is 1 -if after repeated 
Obtaining the Flashout Code in this Section attempts to take the 


for procedures involved in getting the code. Flashout Code, Code 
| 1 is still obtained GO 


to Test Е.. 


CH6290-2A 


06-09-28 Anti-Lock Control 06-09-28 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 2 Times F ен 


(Open Isolate Circuit) 2 


TEST STEP RESULT ACTION TO TAKE 


CHECK FOR OPEN RABS VALVE 
ISOLATION SOLENOID WIRING OR 


MODULE 


REPLACE RABS 
module. 


Resistance less than 
6 ohms 


. Turn ignition switch to the OFF position. 
. Disconnect battery. 
. Set the ohmmeter to the 200 ohm scale. 
. Disconnect module harness connector from 
module. 
. Check for resistance between harness 
connector Pin 13 and chassis ground. 


Resistance over GO to 2b. 


6 ohms 


Q AON- 


PIN NO. 13 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


Resistance less than GO to 2c. 


1 ohm 


. Disconnect battery. 

. Disconnect RABS Valve harness connector 
from valve connector. 

. Set ohmmeter on the 200 ohm scale. 

. Check for resistance between ground pin of 

valve harness connector and chassis 

ground. i 


TG N> 


Resistance 1 ohm or 
more 


REPAIR open in 397 
circuit, isolation 
solenoid wire. CHECK 
for dirty or loose 
connector pins. 


71 


RABS VALVE yer 
CONNECTOR — VIEW 


CH6291-2B 


06-09-29 Anti-Lock Control 06-09-29 
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DIAGNOSIS AND TESTING (Continued) 


Flashout | 
Code 
2 


TEST STEP RESULT ACTION TO TAKE 
CHECK FOR OPEN RABS VALVE 
ISOLATION SOLENOID OR WIRING 
1. Disconnect battery. Resistance less than REPAIR open in 599 
2. Set ohmmeter to 200 ohm scale. 6 ohms circuit, isolation 
3. Check resistance between valve connector solenoid wire from 
isolation solenoid pin and connector ground valve to computer 
pin. module. CHECK for 


dirty or loose 
connector pins. 


Yellow REAR ANTILOCK Light Flashes 2 Times 


(Open Isolate Circuit) — Continued 


Resistance over REPLACE RABS 
6 ohms valve. 


ISOLATION 
SOLENOID PIN 


N GROUND PIN 


RABS VALVE CONNECTOR — PIN VIEW 


CH6292-2A 


06-09-30 Anti-Lock Control 06-09-30 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 


Yellow REAR ANTILOCK Light Flashes 3 Times Code 


3 


TEST STEP RESULT ACTION TO TAKE 


(Open Dump Circuit) 


SOLENOID WIRING OR COMPUTER 


CHECK FOR OPEN RABS VALVE DUMP 
MODULE 


REPLACE computer 
module. 


Resistance less than 


Turn ignition switch to the off position. 
3 ohms 


. Disconnect the battery. 

. Disconnect module harness connector from 
module. 

. Place the ohmmeter on the 200 ohm scale. 

. Check resistance between pin 8 (or pin 14) 

and chassis ground. 


Resistance greater GO to Test 3b. 


than 3 ohms 


o» соо: 


PIN NO. 14 


PIN NO. 8 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


REPAIR open in 664 
circuit, dump solenoid 
wire, from valve to 
module. CHECK for 
loose or dirty 
connector pins. 


Resistance less than 


Turn the ignition switch to the off position. 
3 ohms 


. Disconnect the battery. 
. Disconnect RABS valve harness connector 
from valve connector. 

. Check resistance between valve connector 
dump solenoid pin and ground pin. 


> Om- 


REPLACE RABS 
valve. 


Resistance greater 
than 3 ohms 


DUMP SOLENOID 
PIN 


GROUND 
PIN 


RABS VALVE CONNECTOR — 
PIN VIEW 


CH6293-2B 


06-09-31 


DIAGNOSIS AND TESTING (Continued) 


RABS Valve Switch Closed 


TEST STEP 


CHECK FOR CLOSED RABS VALVE 
SWITCH 


1. Disconnect RABS valve harness connector 
from valve connector. 

2. Place ohmmeter on the 20K scale. 

3. Check resistance between valve connector 
switch pin and valve body. 


SWITCH 
N 


SS 


LVE CONNECTOR — 
PIN VIEW 


CHECK FOR SHORT BETWEEN RABS 
VALVE SWITCH AND VALVE GROUND 
LEAD 


1. Set the ohmmeter on the 20K ohm scale. 
2. Check resistance between valve connector 
Switch pin and valve solenoid ground pin. 


VALVE 
SWITCH 
PIN 


VALVE 

SOLENOID 
GROUND 
PIN 


“22 


VALVE CONNECTOR — 
PIN VIEW 


Anti-Lock Control 


Yellow REAR ANTILOCK Light Flashes 4 Times 
Red Brake Warning Light Illuminated 


06-09-31 


Flashout 
Code 


4 


RESULT ACTION TO TAKE 


Resistance greater GO to Test 4B. 


than 10K ohms 


REPLACE RABS 
valve. 


Resistance less than 
10k ohms 


GO to Test 4C. 


Resistance greater 
than 10K ohms 


REPLACE RABS 
valve. 


Resistance less than 
10K ohms 


CH6294-2A 


06-09-32 Anti-Lock Control 06-09-32 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 4 Times 
Red Brake Warning Light Illuminated 
RABS Valve Switch Closed (Continued) 


TEST STEP RESULT ACTION TO TAKE 


CHECK FOR RABS VALVE SWITCH 
WIRE SHORTED TO GROUND OR 


4 


MODULE 


1. Disconnect battery. Resistance greater REPLACE computer 
2. Set the ohmmeter on the 200K scale. than 100K ohms module. 
3. Disconnect the module harness connector 


from the module. Resi ; 
| esistance less than REPAIR short in 535 
4. Check for resistance between harness 100K ohms circuit, valve switch 


connector pin 6 and chassis ground. wire from valve to 


computer module. 
PIN NO. 6 | 


MODULE HARNESSS 
CONNECTOR — PIN VIEW 


CH6295-2B 


06-09-33 Anti-Lock Control 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 5 Times 
System Dumps Too Many Times in 2WD (2WD and 4WD Vehicles) Condition 


Occurs While Making Normal or Hard Stops. Rear Brakes May Lock 


TEST STEP RESULT ACTION TO TAKE 


For 4x2 vehicles or 4x4 vehicles for which the 
problem was initiated in 4x2 mode 


For 4x4 vehicles for which the problem was 
initiated in 4x4 mode only 


CHECK FOR MECHANICAL PROBLEMS 
IN REAR BRAKE SYSTEM 


1. Disconnect the RABS module harness Rear brakes are 
connector from the module to deactivate the grabby or tend to lock 
RABS. up easily 

2. Drive the vehicle (in 4x2 mode). 

3. Make normal stops in a safe area to Rear brakes are 
determine the condition of the rear brake satisfactory for normal 


system. braking 
CHECK FOR MISSING SIGNAL FROM 
4 WD SWITCH TO COMPUTER MODULE 


1. Disconnect the RABS module harness from Voltage is less than 1 
the module. volt 

2. Тит ignition switch on. 

3. Shift into 4x4 mode. 

4. Set voltmeter to 20 VDC scale. 


Voltage is greater 
than 1 volt 


5. Measure voltage between pin 5 and chassis 
ground. 


PIN NO. 5 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


06-09-33 


Flashout 
Code 


5 


GO to Step 5b. 


GO to Step 5с. 


REPAIR rear brake 
system and RETEST. 


REPLACE RABS 
valve. 


REPLACE RABS 
valve. 


REPAIR 4x4 indicator 
switch. REFER to the 
appropriate section in 
Group 16 for 
procedures. 


CH6296-2B 


06-09-34 Anti-Lock Control 06-09-34 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 6 Times (Sensor Signal 


Rapidly Cuts In and Out) Condition Only Occurs While Driving 6 


TEST STEP RESULT ACTION TO TAKE 
CHECK FOR ERRATIC SENSOR SIGNAL 
AND LOOSE WIRE CONNECTIONS 


1. Tum ignition off. Constant reading of GO to Step 6b. 
2. Disconnect battery. 1000 to 2000 ohms 
3. Set ohmmeter on the 2000 ohm scale. 
4. Check resistance between Pin 10 and Pin 3 Reading is erratic REPAIR loose 
of the harness connector while shaking the connection in the 519 
harness from sensor to module. | or 523 circuits (sensor 
PIN NO. 10 leads). CHECK for 
dirty or loose pins, 
frayed or shorted 
connectors. 


MODULE HARNESS 
CONNECTOR -PIN VIEW 


CHECK FOR METAL CHIPS ON SENSOR 
MAGNET POLE PIECE 


e Remove the sensor from the differential and No metal chips are GO to Step 6c. 
inspect for a build-up of metal chips on present 
sensor magnetic pole. 


Metal chips are DRAIN and CLEAN 

present differential. CHECK 
the excitor ring for 
broken or chipped 
teeth. 


| 6c | CHECK FOR EXCITOR RING DAMAGE 


1. Remove sensor from carrier. Teeth are intact and REINSTALL sensor 
2. Rotate excitor ring and check for damage to no visible lateral and GO to Test 6d. 
teeth. runout is observed 


Teeth are damaged or REPAIR axle. REFER 

latera! runout of to the appropriate 

excitor ring is visible section in Group 15 
for procedure. 


CH6297-2B 


06-09-35 Anti-Lock Control 06-09-35 
TENESTE 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 6 Times (Sensor Signal Rapidly 
Cuts In and Out) Condition Only Occurs While Driving (Cont'd) 


6 


TEST STEP RESULT ACTION TO TAKE 


CHECK FOR ERRATIC OR LOW 
SENSOR OUTPUT ON COMPUTER 


MODULE 


. Locate the sensor test connector. Voltage greater than REPLACE module. 
. Position vehicle on a hoist and raise the rear | 650 mV RMS and 
wheels to clear the floor. steady 
. Start the engine and turn the wheels at | 
9 mph. Voltage less than 650 REPLACE sensor and 
. Place voltmeter on the 2000 mv AC scale. mV RMS or erratic recheck output and 
. Measure voltage at the two pins of the replace the sensor 
sensor test connector. test connector cap. 


CONNECTOR PINS 


SENSOR TEST 
CONNECTOR — PIN VIEW 


CH6319-2A 


06-09-36 Anti-Lock Control 


06-09-36 


DIAGNOSIS AND TESTING (Continued) 


No Isolate Valve Self Test 


TEST STEP 


CHECK FOR RABS VALVE ISOLATION 
SOLENOID OR WIRING SHORTED TO 
GROUND 


. Turn ignition off. 

. Disconnect the valve harness connector 
from the valve connector. 

. Set the ohmmeter on the 200 ohm scale. 

. Measure the resistance between the valve 
isolation solenoid pin and the valve ground 
pin in the valve connector. 


ISOLATION 
SOLENOID PIN 


GROUND 
PIN 


. Turn ignition off. 

. Disconnect the battery. | 

. Disconnect the valve harness connector 
from the valve. 

. Disconnect the module harness connector 
from the module. 

. Place the ohmmeter on the 20K ohm scale. 

. Measure the resistance between module 
harness connector pin 13 and chassis 
ground. 


PIN NO. 13 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


Yellow REAR ANTILOCK Light Flashes 7 Times 


Flashout 
Code 


7 


RESULT ACTION TO TAKE 


Resistance is greater 


than 3 ohms 


Resistance is less 
than 3 ohms 


Resistance greater 
than 20K ohms 


Resistance less than 
20K ohms 


GO to Test 7B. 


REPLACE RABS 
valve. 


REPLACE module. 


REPAIR short in 599 
circuit between RABS 
valve and module. 
RECONNECT module 
and valve. 


CH6298-2B 


06-09-37 | Anti-Lock Control 06-09-37 


DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Flashes 8 Times Flashout 
No Dump Valve Self Test 8 


TEST STEP RESULT ACTION TO TAKE 
CHECK FOR RABS VALVE SOLENOID 
OR WIRING SHORTED TO GROUND 


. Tum ignition switch off. Resistance greater GO to Test 8b. 

. Disconnect valve harness connector from than 1 ohm 
Sete ON Tener on ihe 200 | 

. Set ohmmeter on the ohm scale. ; i 

. Measure the resistance between the valve 2. Eee dcdit ы 
dump solenoid pin and the valve ground pin | 
in the valve connector. 


VALVE CONNECTOR — 
PIN VIEW 


| 8b | CHECK COMPUTER MODULE 


1. Turn ignition off. Resistance greater REPLACE module. 
2. Disconnect battery. than 20K ohm 
. Disconnect valve harness connector from 


valve connector. | ist less REPAIR short i 
. Disconnect the module harness connector den. paid man Ay ads ХИА 


from the module. 

. Set the ohmmeter on the 20K ohm scale. | ice узо 

. Measure the resistance between module RECONNECT module 
hamess connector pin 8 (or pin 14) and and valve. 
chassis ground. 


PIN NO. 14 


CH6299-2B 


06-09-38 Anti-Lock Control 06-09-38 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 9 Times 
High Sensor Resistance 


TEST STEP RESULT ACTION TO TAKE 
9a | CHECK FOR OPEN SENSOR OR 
SENSOR WIRING 
1. Turn key off. Resistance less than GO to Test 9b. 
2. Disconnect sensor harness connector from 2500 ohms 
the sensor on the differential. 
3. Set the ohmmeter on the 20K ohm scale. Resistance greater REPLACE sensor. 


4. Measure the resistance at the two sensor than 2500 ohms 
pins. 


9 


CHECK FOR OPEN SENSOR HARNESS 
WIRING 


. Turn key off. Resistance less than REPLACE module. 
. Disconnect battery. 2500 ohms 
. Reconnect sensor harness connector to 


sensor. 
. Disconnect module harness connector from ко cedi 94 E: 


module. sensor wires between 


. Set the ohmmeter on the 20K ohm scale. 
. Measure the resistance between harness аи оше. {ог 
connector pins 3 and 10. loose or dirty pin 


connectors. If defect is 
found in 14A107 — 
Jumper Harness (from 
sensor to left frame 
rail, REPLACE with 
original equipment 
high flex wire. 


CH6300-C 


06-09-39 Anti-Lock Control 06-09-39 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 10 Times Flashout 


Low Sensor Resistance 


Code 


10 


TEST STEP RESULT ACTION TO TAKE 


| 10а | CHECK FOR SHORTED SENSOR 


1. Turn ignition off. 

2. Disconnect the sensor harness from the 
sensor. 

3. Place the ohmmeter on the 20K ohms scale. 

4. Measure the resistance at the two sensor 
pins. 


SENSOR PINS 


SENSOR — PIN VIEW 


CHECKING FOR GROUNDED SENSOR 
WIRING 


. Turn ignition off. 

. Disconnect the battery. 

. Disconnect the sensor harness connector 
from the sensor. 

. Disconnect the module harness connector 
from the module. 

. Set the ohmmeter on the 20K ohm scale. 

. Measure the resistance from pin 10 of the 
harness connector to chassis ground. 


PIN NO. 10 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


Resistance less than 
1000 ohms 


Resistance is greater 
than 1000 ohms 


Resistance less than 
20K ohms 


Resistance is greater 
than 20K ohms 


REPLACE sensor. 


GO to Test 10b. 


REPAIR short to 
ground in 523 circuit, 
sensor HI lead to 
module. CHECK for 
frayed wires or 
shorted connectors. 
If defect is found in 
the 144107 Jumper 
Harness (from sensor 
to left frame rail), 
REPLACE with 
original equipment 
high flex wire. 


GO to Test 10c. 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 10 Times 
Low Sensor Resistance (Continued) 


TEST STEP RESULT ACTION TO TAKE 
CHECK FOR SHORTED SENSOR > 
WIRING 


. Turn ignition off. Resistance less than REPAIR short 
. Disconnect sensor harness connector from 20K ohms between the 523 and 
the sensor. 519 sensor circuits. 
. Disconnect the module harness connector CHECK for frayed 
from the module. wires or shorted 
. Place the ohmmeter on the 20K ohms scale. connectors. If defect is 
. Measure the resistance from pin 3 to pin 10 found in the 144107 
of the harness connector. Jumper Harness (from 
sensor to left frame 
rail), REPLACE with 
original equipment 
high flex wire. 
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OOOOOOQOG Resistance greater REPLACE the RABS 
ZEN IER MR 3.2227 than 20K ohms module. 


MODULE HARNESS 
CONNECTOR — PIN VIEW 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 11 Times. Stop Lamp Switc 
Always Closed or Stop Lamp Switch Circuit Defective. Condition 


Indicated Only When Driving Above 35 mph. 11 


TEST STEP RESULT ACTION TO TAKE 


| 11a | CHECK VEHICLE STOP LIGHTS 


ө Apply the service brakes and observe the Lamps illuminate 
rear brake lamps. 


‘GO to Test 11b. ` 


REPAIR or REPLACE 
vehicle stop light 
switch. CHECK for 


Lamps do not 
illuminate 


blown stop light switch 
fuse. Investigate 
reason for blown fuse. 
CHECK for open stop 
light switch wiring or 
blown stop lamps. 
REPAIR as needed. 


WIRING FROM MODULE TO BRAKE 
SWITCH 


e Check for an open between the brake switch 
and the module: 
1. Turn the ignition off. 
2. Set the voltmeter on the 20 VDC scale. 

3. Remove the module harness connector. 
4. Measure the voltage between pin 11 and 
chassis ground while stepping on the 
brake pedal. 


REPAIR the open in 


Voltage is less than 
9V the 511 circuit. 


Voltage is 9V or more CHECK 4 way flasher 
and directional wiring. 
This condition could 
create feedback 
through the stop light 
circuit. Also, cruise 
controls may not 
operate correctly. 


PIN NO. 11 


ООО 


MODULE HARNESS 
CONNECTOR-PIN VIEW 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 12 Times. 
Red Brake Warning Light Illuminates. Fluid Level 
Switch Closed During a RABS Stop 


TEST STEP RESULT ACTION TO TAKE 


Follow the test procedure outlined in TEST C 
(but skip test C5). 


CH6821-2A 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 


Yellow REAR ANTILOCK Light Flashes 13 Times Code 


Speed Processor Check 13 


TEST STEP RESULT ACTION TO TAKE 


a poes O 


e RABS module speed circuit phase lock loop 13 flashes are present REPLACE RABS 
failure detected during module self test. module. 
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DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 14 Times Flashout 


d 
Program Check — 


TEST STEP RESULT ACTION TO TAKE 


теа нот 


e RABS module program check sum failure If 14 flashes are REPLACE RABS 
detected during self test. present module. 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 15 Times 
Memory Failure _ 


15 


TEST STEP RESULT ACTION TO TAKE 


таа [NOTEST SCS 


e RABS module RAM failure detected during If 15 flashes are REPLACE RABS 
self test. present module. 
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DIAGNOSIS AND TESTING (Continued) 


Flashout 


Yellow REAR ANTILOCK Light Flashes 16 Times or More Code 


16 or More Flashes Should Not Occur 16 


TEST STEP RESULT ACTION TO TAKE 


ө This code should not occur. Refer to Flashout Code is 16 If after repeated 
obtaining the Flashout Code in this Section attempts to take the 
for procedures involved in getting the code. Flashout Code, Code 

16 is still obtained, 
REPLACE RABS 
module. 
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06-09-47 Anti-Lock Control 06-09-47 
Sa a RE oe Ne Ee EMEN MC лкен EIU MEE INN NN EC IEEE СТС СЕ MENS KEPT Енда 


DISASSEMBLY AND ASSEMBLY 


The RABS module, vaive and sensor are serviced as 
assemblies and are not to be disassembled. The 


excitor ring is pressed on the differential case and, if 
removed for any reason, must be discarded. 


REMOVAL AND INSTALLATION 


Fuses 


Three replaceable fuses are involved with the RABS. 
The fuses are located in the fuse box. A 20 amp fuse 
protects the total RABS. A 15 amp fuse protects the 


red BRAKE and yellow REAR ANTILOCK warning 
lights. Another 15 amp fuse protects the four-way stop 
lamp cluster. Refer to Section 34-31, Fuses, Circuit 
Breakers and Fuse Links. 


RABS Module F-150—F-350 and Bronco Installation 
1. Place the module in position on the dash panel. 


четоуа Install and tighten the two retaining screws 
1. Disconnect the wiring harness from the RABS 9 9 i 
module by depressing the plastic tab on the 2. Connect the wiring harness to the module. 


connector and pulling the connector off. 3. Check the system for proper operation. 


2. Remove the two screws that retain the module to 
the dash panel. Remove the module. 


DIODE/RESISTOR 
ELEMENT 
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WIRING 
MODULE. HARNESS 


06-09-48 


REMOVAL AND INSTALLATION (Continued) 


RABS Module —E-150—E-350 
Removal 


Remove parking brake actuator assembly. Refer 
to Section 12-70, Brake—Parking for procedure. 


Remove the two screws that hold the module to 
the cowl panel. Remove the module. 


Disconnect the wiring harness from the RABS 
module by depressing the plastic tab on the 
connector and pulling the connector off. 


Installation 


Connect the wiring harness to the RABS module. 


Place the module in position on the cowl panel. 
Install and tighten the two retaining screws. 


Install the parking brake actuator assembly. 
Refer to Section 12-70, Brake—Parking for 
procedure. 


Check the RABS and parking brake systems for 
proper operation. 
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FRONT OF VEHICLE 


MODULE 


RABS Valve —F-150—F-350 and Bronco 
Removal 


1 


Disconnect the inlet and outlet brake lines from 
the RABS valve. Cap the lines. 


Disconnect the wiring harness to the valve. 


Remove the three nuts retaining the valve to the 
frame rail and remove the valve. 


Installation 


jp 


Position the RABS valve on the frame rail. Install 
the three nuts and tighten to 17-23 N-m (12-17 
ft-Ib). 


Connect the brake valve wiring harness 
connector. 


Anti-Lock Control | 06-09-48 


Connect the brake lines to the valve and tighten 
as follows: 


e 1/2-20 threaded fitting use 14-23 N-m (10-17 
ft-Ib) 


e 7/16-24 threaded fitting use 14-20 N-m (10-15 
ft-Ib) 


CAUTION: Do not overtighten the fittings. 


Bleed the brake system as described in Section 
12-01, General Hydraulic Brake Service. It is not 
necessary to energize the valve electrically to 
bleed the rear brakes. 


NUT-620398 
. 17-24 N:m 
(12-17 FT-LB) 


RABS Valve —E-150—E-350 

Removal 
Disconnect the inlet and outlet brake lines from 
the RABS valve. Cap the lines. 


Disconnect the wiring harness from the valve 
harness. 


Remove the three screws retaining the valve to 
the frame rail liner and remove the valve. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Position the RABS valve on the frame rail liner. 
Install the three screws and tighten to 26-32 Nem 
(19-24 ft-Ib). 


Connect the brake valve wiring harness to the 
main harness connector. 


Connect the brake lines to the valve and tighten 
as follows: 


e 1/ n threaded fitting — 14-23 М.т (10-17 
ft-Ib). 


e 7/1 pet threaded fitting — 14-20 N-m (10-15 
ft-Ib). 


CAUTION: Do not overtighten the fittings. 


Bleed the brake system as described in Section 
12-01, Brake Service, General Hydraulic. 


NOTE: It is not necessary to energize the valve 


electrically to bleed the rear brakes. 


N800459-S2 
26-32 N:m 


(19-24 FT-LB) H7423-1A 


RABS Sensor 
Removal 


1. 


Pull the wiring harness connector off. 


2. Remove the sensor hoid down bolt and remove 
‘the sensor from the axle housing. 
Installation 
1. Cleanthe axle mounting surface. Use care to 
prevent dirt from entering the axle housing. 
2. Inspect and clean the magnetized sensor pole 


piece to ensure that it is free from loose metal 
particles which could cause erratic system 
operation. Inspect the sensor O-ring for damage 
and replace if necessary. 
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ы 4 


Lightly lubricate the sensor O-ring with motor oil, . 
align the sensor bolt hole, and install. Do not 
apply force to the plastic sensor connector. The 
sensor flange should slide to the mounting ` 
surface. This will insure the air gap settíng is: 
between .127-1.14mm (0.005-0.045 inch). | 


4. Install the hold down bolt and tighten to 34-40 
N.m (25-30 ft-Ib). 


5. Inspect the blue sensor connector seal and 
replace if missing or damaged. Push the 
connector on the sensor. 


HOLD DOWN 
BOLT-390356 
TIGHTEN TO 
34-40 N:m 

(25-30 FT-LB) 


CONNECTOR 


VIEW A 


Excitor Ring 
Inspection 
1. Remove the sensor as described above. 


2. View the excitor ring teeth through the sensor 
hole. Rotate the rear axle and check the excitor 
ring teeth for damage or breakage. Dented or 
broken teeth could cause the RABS system to 
function when not required. 


06-09-50 Anti-Lock Control 06-09-50 
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REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


Removal 


To service the excitor ring, the differential case must 
be removed from the axle housing, and the excitor ring 
pressed off the case. UPON REMOVAL, THE 
EXCITOR RING IS TO BE DISCARDED. IT IS NOT TO 
BE REUSED. For service procedures, refer to the 
appropriate Axle Section in Group 15. 


ROTUNDA EQUIPMENT 


Digital Volt-Ohm Meter 
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VEHICLE APPLICATION 
Е-150--Е-350, F-150—F-350 (4x2) (4x4) and Bronco 


Vehicles equipped with C6 and AOD Automatic 
Transmissions 


GENERAL INFORMATION 


NOTE: For information on EAOD automatic 
transmissions, see Section 07-01A, Transmission 
E4OD Automatic. 


All automatic transmissions are equipped with high 
temperature resistant seals. This includes those seals 
used on the manual and kickdown levers, the O-rings 
and oil pan gasket. Under no conditions should older 
design seals be used on the transmissions, except the 
regular service replacement oil pan gasket, which is of 
special leak prevention design. This should still be 
used. 


Transmission Identification 


All vehicles are equipped with a Vehicle Safety 
Certification Label affixed to the left (driver's) side 
door lock post. Refer to the stamped code in the 
space marked ‘‘Trans.”’ and to the illustration for 
proper transmission identification. Refer to Section 
00-01, Identification Codes for specific transmission 
identification coding. 


_ MFO. BY FORD MOTOR CO. IN U.S.A. 
GVWR: 
REAR GAWR: 
WITH 
TIRES 
RIMS 
AY PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
.VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


DATE: 
FRONT GAWR: 


WITH 
TIRES 
RIMS 


TYPE 
EXTERIOR PAINT COLORS DSO 


WB | ТҮРЕ Gvw | BODY | TRANS | AXLE | ТАРЕ | SPRING 


TRANSMISSION 
CODE 


CD2926-1F 


DIAGNOSIS AND TESTING 


Troubleshooting the automatic transmission is 
simplified by using the proven methods of diagnosis. 
One of the most important things to remember is that 
there is a definite procedure to follow. Do not try to 
short cut or take it for granted that someone else has 
done the critical checks or adjustments. 


The following procedures are recommended for 
checking апа / ог verifying that the various 
components are adjusted and operating properly. If an 
Automatic Transmission Tester is used, Rotunda 
model 014-00737 or equivalent, follow the 
manufacturer's instructions. 


Linkage Check 

Accelerator Linkage and Operation 

The linkage must be free and must return to idle when 
released. Refer to Section 10-02, Throttle Linkage for 
accelerator linkage adjustment and to the 
Engine / Emissions Diagnosis Manual for dashpot 
adjustment. 


Kickdown Linkage — C6 Transmission 


Check for wide-open throttle and linkage travel at full 
throttle. The full-throttle stop must be contacted by the 


throttle linkage and there must be a slight amount of 
movement left in the downshift linkage. Be sure the 
downshift linkage return spring is connected and the 
downshift lever returns to a closed position. 


For carburetor and ЕР! system kickdown linkage 
procedures, refer to Section 10-02, Throttle Linkage. 


Throttle Valve Control Cable System 
Check — AOD 


4.9L (300 CID) I-6 and 5.0L EFI Engine 
Application 


Check for free cable and lever travel and return 
between idle and wide open throttle. Cable must not be 
loose where it fastens to the throttle body lever. 


CAUTION: Do not drive vehicle if cable is broken 
or disconnected at carburetor. 


Damage to friction elements in the transmission may 
result due to excessive slipping since TV (Throttle 
Valve) pressure will remain near zero. If it is necessary 
to drive vehicle before repairing or resetting cable, 
disconnect cable at the transmission lever. TV 
pressure will now be near maximum allowing light 
throttle operation. However, shifts will be delayed and 
harsh. 


07-00A-3 


DIAGNOSIS AND TESTING (Continued) 


Refer to Section 07-01C, Transmission—Automatic 
Overdrive for adjustment of automatic overdrive T 
cable linkage. ! 


Manual Linkage 


This is a CRITICAL adjustment. Be sure the ‘‘D’’ (C6) 
or €) (AOD) detent in the transmission corresponds 
exactly with the D or €) gatestop in the steering 
column or console. Hydraulic leakage at the manual 
valve can cause delay in engagements and /or slipping 
while operating if the linkage is not correctly adjusted. 


Automatic Transmission —Fluid Checking and 
Adding Procedure | 


Under normal circumstances, you do not need to 
check the fluid level of the transmission, since your 
vehicle does not use up transmission fluid. However, if 
the transmission is not working properly —for 
instance, the transmission may slip or shift slowly, or 
you may notice some sign of fluid leakage—the fluid 
level should be checked. 


It is preferable to check the transmission fluid level at 
normal operating temperature, after approximately 32 
Km (20 miles) of driving. However, if necessary, you 
can check the fluid level without having to drive 32 Km 
(20 miles) to obtain a normal operating temperature if 
outside temperatures are above 10?C (50?F). 


NOTE: If the vehicle has been operated for an 
extended period at high speeds or in city traffic during 
hot weather, or pulling a trailer, the vehicle should be 
turned off for about 30 minutes to allow the fluid to cool 
before checking. 


Checking the Automatic Transmission Fluid 


With the vehicle on a level surface, start the engine 
and move the transmission shift selector through all of 
the gear ranges allowing sufficient time for each 
position to engage. Securely latch the transmission 
shift selector in the park position, fully set the parking 
brake and leave the engine running. 


NOTE: Vehicles equipped with 4x4 applications must 
have the 4х4 shift selector in any position other than 
neutral. | 


CAUTION: Your vehicle should not be driven if the 
fluid level is below the bottom hole on the 
dipstick and outside temperatures are above 
10°C (50°F). 


Wipe off the dipstick cap, pull the dipstick out and wipe 
the indicator end clean. Put the dipstick back into the 
filler tube and make sure it is fully seated. Pull the 
dipstick out and read the fluid level. 


When checking fluid at normal operating temperature, 
the fluid level should be within the crosshatched area 
on the dipstick. When the vehicle has not been driven, 
and outside temperature is above 10°C (50°F), the 
fluid level should be between the holes on the dipstick. 
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FLUID LEVEL AT NORMAL 
OPERATING TEMPERATURE 
66°C TO 77°C (150°F TO 
170°F) 


FLUID LEVEL WHEN 
VEHICLE HAS NOT BEEN 
DRIVEN, AND OUTSIDE 
TEMPERATURE 

IS ABOVE 10°C (50°F) 


DO NOT 
DRIVE MARK 


D7423-1B 


Adding Fluid 


The fluid type is stamped on the dipstick. Before 
adding any fluid, be sure that the correct type will be 
used. | 


Add fluid in .25L (1/2 pint) increments through the filler 
tube to bring the level to the correct area on the 
dipstick. If an overfill occurs, excess fluid should be 
removed by a qualified technician. 


Refer to the specifications at the end of this section for 
automatic transmission fluid requirements and 


capacities. 


Transmission Fluid Condition Check 


1. Make the normal fluid check according to the 
above procedure. 


Observe color and odor of the fluid. It should be 
dark reddish not brown or black. A burnt odor can 
sometimes indicate that there is an overheating 
condition or clutch disc or band failure. 


Use an absorbent white facial tissue paper to 
wipe the dipstick. Examine the stain for evidence 
of solids (specks of any kind) and for antifreeze 
signs (gum or varnish on dipstick). | 


NOTE: Fluid used with the automatic 
transmission contains a detergent which retains 
in suspension particles generated during normal 
transmission use. This characteristic may result 
in a dark coloring of the fluid and does not by itself 
indicate malfunction or need for repair. 


If specks are present in the oil or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is confirmed 
by further evidence of coolant or excessive solids 
in the oil pan, the transmission must be | 
disassembled and completely cleaned and 
repaired. This includes cleaning the torque 
converter and transmission cooling system. It 
would be a waste of time to perform any further 
checks before cleaning and repairing the 
transmission. | 


07-00A-3 


07-00A-4 


DIAGNOSIS AND TESTING (Continued) 


During disassembly and assembly, all overhaul 
checks and adjustments of clearances and end 


play must be made. 


High or Low Fluid Level 


A fluid level that is too high will cause the fluid to 
become aerated. Aerated fluid will cause low control 
pressure, and the aerated fluid may be forced out the 
vent. 


A fluid level that is too low can affect the operation of 
the transmission. Low level may indicate fluid leaks 
that could cause transmission damage. 


Transmission Fluid Cooler Flow Check 


The linkage, fluid level and control pressure must be 
within specifications before performing this flow 
check. 


Remove the transmission dipstick from the filler tube. 
Place a funnel in the transmission filler tube. Raise the 
vehicle, remove the cooler return line from its fitting in 
the case. Attach a hose to the cooler return line and 
fasten the free end of the hose in the funnel installed in 
the filler tube. 


Start the engine and set idle speed at 1000 rpm with 
the transmission in neutral. 


Transmission Fluid Leakage Checks 


Check the speedometer cable connection at the 
transmission. Replace the rubber seal if necessary (if 
so equipped). 


Leakage at the oil pan gasket often can be stopped by 
tightening the attaching bolts to the proper torque. If 
necessary, replace the gasket. 


Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the cooler 
in the radiator is probably leaking. 
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Fluid Level High Before Starting Engine — OK 
During Normal Check 


1. Check for correct operation of drainback valve in 
stator support. 


2. Check pump bushing. 
3. Replace or repair pump if required. 


Observe the fluid flow at the funnel. When the flow is 
"solid" (air bleeding has been completed), the flow 
should be liberal. If there is not a liberal flow at 1000 
rpm in neutral, low pump capacity, main circuit system 
leakage, or cooler system restriction is indicated. 


Check both metal cooler lines between the 
transmission and radiator for restrictions. Check for 
restrictions in the metal or rubber cooler lines to and 
from the auxiliary cooler, if the vehicle is so equipped. 
Visually check and physically feel all bends for kinks, 
especially rubber cooler lines, that would restrict flow 
and could result in transmission overheating or lack of 
lubrication. 


To separate transmission trouble from cooler system 
trouble, observe the flow at the transmission case 
converter-out fitting. 


Check the fluid filler tube connection at the 
transmission case. If leakage is found, install a new 
O-ring, or stub tube (E4OD). The filler tube brackets, 
and bottom end of filler tube (E4OD), should align 
properly and be attached to the transmission or engine 
locations. 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank for 
looseness, wear, or damage. If leakage is found, 
tighten the fitting, or replace the damaged parts. 


CD3141-2D 


07-00A-5 
DIAGNOSIS AND TESTING (Continued) 


The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings and 
applying 345-517 kPa (50-75 psi) air pressure to the 
fittings. Remove the radiator cap to relieve the 
pressure build up at the exterior of the oil cooler tank. 
If the cooler is leaking and/or will not hold pressure, 
the cooler must be replaced. Cooler replacement is 
described in Section O3-O3, Engine Cooling. 


If leakage is found at either the downshift control lever 
shaft or the manual lever shaft, replace either or both 
seals. 


Inspect the pipe plug on the left front side of the 


transmission case. If the plug shows leakage, tighten 
the plug to specifications. If leakage continues, 
replace the plug. On a C6 transmission, inspect the TV 
pressure plug on the right rear side of the case. On the 
AOD transmission, inspect the TV pressure plug, 
forward clutch, pressure plug and direct clutch on the 
right side of the case and tighten to specification if 
leakage is evident. If the plug shows leakage, coat the 
threads with Motorcraft Sealing Compound or 
equivalent and tighten the plug to specification as 
listed at the end of the appropriate transmission 
section. If leakage continues, replace the plug. 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the front 
pump and converter area, use the following 
procedures to locate the exact cause of the leakage. 
Leakage at the front of transmission, is evidenced by 
fluid around the converter housing, may have several 
sources. By careful observation, it is possible in many 
instances, to pinpoint the source of the leak before 
removing the transmission from the vehicle. The paths 
which the fluid takes to reach the bottom of the 
converter housing are illustrated. 
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When a converter drain plug leaks, remove the drain 
plug with a six-point wrench. Coat the threads with 
Threadlock and Sealer, EOAZ-19554-AA 
(ESE-M4G204-A), or equivalent and install the plug. 
Tighten the drain plug to specification as listed at the 
end of this section. Fluid leakage from the 
converter housing may also be caused by engine 
oil leaking past the rear main bearing, or from oil 
galley plugs, or power steering oil leakage from 
steering system. Be sure to determine the exact 
cause of the leak before starting repair 
procedures. 


Oil-soluble aniline or fluorescent dyes premixed 
at the rate of 1/2 teaspoon of dye powder to 
0.23 liter (1/2 pint) of transmission fluid have 
proved helpful in locating the source of fluid 
leakage. Such dyes may be used to determine 
whether an engine oil or transmission fluid leak is 
present, or if the fluid in the oil cooler leaks into 
the engine coolant system. A black light must be 
used with the fluorescent dye solution. 
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DIAGNOSIS AND TESTING (Continued) 


CRANKSHAFT 


FRONT PUMP 
SEAL LEAK 


FRONT 
PUMP-TO-CASE 
BOLT LEAK 


CRANKSHAFT 
SEAL LEAK 


FRONT PUMP 
GASKET LEAK 


CONVERTER 
ASSEMBLY 


FLYWHEEL THIS LEAK DOES 


NOT APPLY TO THE 
C6 OR AOD 


CONVERTER DRAIN PLUG LEAK TRANSMISSION 


OR CONVERTER TO FLYWHEEL 


STUD WELD LEAK CONVERTER 


HOUSING 
D2934-2B 


Fluid leaking by the front pump seal lip will tend to 
move along the drive hub and onto the back of the 
impeller housing. Except in the case of a total 
seal failure, fluid leakage by the lip of the sea! will 
be deposited on the inside of the converter 
housing only, near the outside diameter of the 
housing. 


Fluid leakage by the outside diameter of the seal 
and front pump body will follow the same path 
which the leaks by the front pump seal follow. 


Fluid that leaks by a front pump-to-case bolt will 
be deposited on the inside of the converter 
housing only. Fluid will not be deposited on the 
back of the converter. 


Leakage by the front pump-to-case gasket may 
cause fluid to be deposited inside the converter 
housing, or it may seep down between the front of 
the case and converter housing. 


Fluid leakage from the converter drain plugs or 
converter-to-flywheel stud weld will appear at the 
outside diameter of the converter on the back 
face of the flywheel, and in the converter housing 
only near the flywheel. 


Leakage at the rocker arm cover (valley 
cover) may allow oil to flow over the 
converter housing or seep down between the 
converter housing and cylinder block, 
causing oil to be present in or at the bottom of 
the converter housing. 


Oil galley plug leaks will allow oil to flow down 
the rear face of the block to the bottom of the 
converter housing. 


Leakage by the crankshaft seal will work 
back to the flywheel, and then into the 
converter housing. 


Fluid leakage from other areas, such as the power 
steering system forward of the transmission, could 
cause fluid to be present around the converter housing 
due to blow back or road draft. The following 
procedures should be used to determine the cause of 
the leakage before any repairs are made: 


a. 


Engine oil leaks are sometimes improperly diagnosed 
as transmission front pump seal leaks. The following 
areas of possible leakage should also be checked to 
determine if engine oil leakage is causing the problem: 


Remove the transmission dipstick and note the 
color of the fluid. Original factory-fill fluid is dyed 
red, to aid in determining if leakage is from the 
engine or transmission. Unless a considerable 
amount of makeup fluid has been added or the 
fluid has been changed, the color should assist in 
pinpointing the leak. Since road draft may cause 
leaking power steering fluid to be present on the 
transmission, this leakage, if present, should be 
eliminated before checking the transmission for 
fluid leakage. 
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DIAGNOSIS AND TESTING (Continued) 


Remove the converter housing cover. Clean off 
any fluid from the top and bottom of the converter 
housing, front of the transmission case, and rear 
face of the engine and engine oil pan. Clean the 
converter area by washing with a suitable 
non-flammable solvent, and blow dry with 
compressed air. 


Wash out the converter housing, the front of the 
flywheel, and the converter drain plugs. The 
converter housing may be washed out using 
cleaning solvent and a squirt-type oil can. Blow all 
washed areas dry with compressed air. 


Start and run the engine until the transmission 
reaches its normal operating temperature. 
Observe the back of the block and top of the 
converter housing for evidence of fluid leakage. 
Raise the vehicle on a hoist and run the engine at 
fast idle, then at engine idle, occasionally shifting 
to the drive and reverse ranges to increase 
pressure within the transmission. Observe the 
front of the flywheel, back of the block (in as far 
as possible), and inside the converter housing 
and front of the transmission case. Run the 
engine until fluid leakage is evident and the 
probable source of leakage can be determined. 


Converter Leakage Check 


If welds on the torque converter indicate leakage, 
remove the converter and make the following check. 


Assemble a Rotunda 02 1-00054 Torque Converter 
Leak Detector or an equivalent to the converter. Test 
the converter for leaks following the directions 
supplied with the detector kit. 


Engine Idle Speed Check (With the Throttle 
Positioner Application) 


On vehicles that have curb idle speed adjustment 
capability, if the idle speed is too low, the engine will 
run roughly. An idle speed that is too high will cause 
the vehicle to creep, have harsh engagements and 
harsh closed-throttle downshifts. 


Refer to the ENGINE / EMISSION DIAGNOSIS* manual 
for curb idle speed adjustment information. 


On vehicles equipped with an Exhaust Gas 
Recirculation (EGR) system, it is important to check 
the system for proper operation and for a no restricted 
or leakage condition. 
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Control Pressure Test — C6 


There are two methods of performing the control 
pressure test. One is to perform the test using the 
engine vacuum. The second method is to use a remote 
vacuum source such as the one provided in the 
distributor tester or a hand operated vacuum pump. 


Engine Vacuum Pressure 


When the vacuum diaphragm unit is operating properly 
and the manual and downshift linkage is adjusted 
properly, all the transmission shifts (automatic and 
kickdown) should occur within the road speed limits 
listed in the Technical Service Bulletin— Special 
Specifications Issue. 


If the shifts do not occur within limits, or the 
transmission slips during shift point, use the following 
procedure to determine whether the engine, 
transmission, linkage, vacuum diaphragm unit or valve 
body is causing the condition. See Section 07-01B for 
7.3L Diesel C6 application for (VRV) Vacuum 
Regulator Valve. 


1. Attach a tachometer to the engine and a vacuum 
gauge, Rotunda Number 059-00008, or 
equivalent to the transmission vacuum line at the 
manifold vacuum port. 


MANIFOLD VACUUM MANIFOLD 
LINE HOSE VACUUM PORT 


T-FITTING 


TO VACUUM 
GAUGE 


DIAPHRAGM CONNECTION 
D7388-1A 


Attach a pressure gauge to the control pressure 
outlet at the transmission. 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be 
taken NOT to accelerate or decelerate 
rapidly. Possible transmission failure could 
result. 


*May be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


Control Pressure Connecting Point—C6 Testing Transmission Vacuum Unit for Leakage 
Transmissions 


CONTROL 
iios | | 
GSP Ne 


S» & 
» = 
SA y AS) | D4104-B 
Refer to the two control pressure diagnostic guides to 
show what components are inoperative when the 
3. Firmly apply the parking brake and start the control pressure test is not within specifications. Do 
engine. not proceed with the main diagnosis guide until you 


б = have made any repairs, as required, and the control 
"s gusto enone dde Speed tothe вресшес гп, pressure is within specifications as listed in the 


using the carburetor idle adjustment screw. If the Technical Service Bulletin —Special Specifications 
engine idle speed cannot be brought within limits, lssue. 


check the throttle and downshift linkage for a 
binding condition. If linkage is satisfactory, check 
for vacuum leaks in the transmission diaphragm 
unit and its connecting tubes and hoses. Check all 
other vacuum operated units (such as the power 
brake) for vacuum leaks. Refer to the appropriate 
brake section in Group O6. 
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DIAGNOSIS AND TESTING (Continued) 


CONTROL PRESSURE TEST 


LOW AT IDLE HIGH AT IDLE OK AT IDLE 
IN ALL RANGES IN ALL RANGES IN ALL RANGES 


CHECK LOW FLUID LEV- CHECK VACUUM DI- | 

EL, RESTRICTED INTAKE APHRAGM UNIT, MAN- OK AT 10 IN. 
SCREEN OR FILTER, IFOLD VACUUM LINE, OR LOW AT | VACUUM BUT 
LOOSE OIL TUBES, CONTROL ROD, STICKING 10 IN. VACUUM LOW AT 1 IN. 
LOOSE VALVE BODY OR REGULATOR BOOST VACUUM 
REGULATOR TO CASE VALVE(S). 
BOLTS, EXCESSIVE LEAK- 
"AGE ІМ FRONT PUMP, | 
CASE, CONTROL VALVE | 


EXCESSIVE LEAKAGE, 


BODY OR A STICKING 
CONTROL PRESSURE , 
REGULATOR VALVE. | 

1 


VACUUM DIAPHRAGM 


LOW PUMP CAPACITY, 
UNIT OR CONTROL ROD. 


RESTRICTED OIL PAN 
SCREEN. 


CONTROL PRESSURE TEST | 


LOW IN 


P N x 
FORWARD 
VALVE BODY VALVE BODY CLUTCH 
AND/OR 
! INTERMEDIATE 


SERVO 


LOW-REVERSE 
CLUTCH 
AND/OR 

SERVO 


CLUTCH 
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Vacuum Pump Method —-C6 Refer to the two control pressure diagnostic guides in 


Disconnect and temporarily plug the vacuum line at the паш, 4 aaa ` ет, bs ao Ms БЕ0Е 

vacuum diaphragm unit. Attach a vacuum pump to the p Nw PE gb 

vacuum diaphragm. Apply both the parking and test is not within specifications. Do not proceed with 

service brakes. Start the engine and vacuum pum the main diagnosis guide until you have made pu EN 

Set the va cuum at 15 inches read апа recor $n d repairs, as required, and the control pressure is within 
"n specifications as listed in the Technical Service 

control pressure in all selector positions. Run the Bülletin-s«Special Specifications Issue 

engine up to 1000 rpm, and reduce the vacuum to 10 P p | 

inches. Read and record the control pressure in D, 2 

and 1. Keep the engine rpm at 1000 and reduce the 

vacuum to 1 inch. Read and record the control 

pressure in D, 1, 2 and R. 
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DIAGNOSIS АМО TESTING (Continued) 


Vacuum Supply Test — C6 


(See Section 07-01B for 7.3L Diesel C6 
Application for (VRV) Vacuum Regulator Valve) 


The vacuum supply to the vacuum diaphragm unit and 
the diaphragm itself must be checked. To check the 
supply, disconnect the vacuum line at the diaphragm 
unit and connect it to a vacuum gauge. With the engine 
idling, the gauge must have a steady acceptable 


vacuum reading for the altitude at which the test is 
being performed. If the vacuum reading is low, check 
for a vacuum leak or poor engine vacuum. If the 
vacuum reading is OK, rapidly accelerate the engine 
momentarily. The vacuum reading must drop rapidly at 
acceleration and return immediately upon release of 
the accelerator. If the vacuum reading does not 
change or changes slowly, the transmission vacuum 
line is plugged, restricted or connected to a reservoir 
supply. Correct as required. 


Vacuum Diaphragm Test — On Vehicle — C6 


To check the vacuum diaphragm unit, start the vacuum 
pump and set the regulator knob so that the vacuum 
gauge reads 18 inches with the end of the vacuum 
hose blocked off. Then connect the vacuum hose to 
the diaphragm unit. If the gauge still reads 18 inches, 
the vacuum diaphragm unit is not leaking. If the reading 
does not remain at 18 inches, but drops, the vacuum 
diaphragm unit is leaking. Remove vacuum diaphragm 
heat shield and replace the vacuum diaphragm unit. 
Replace vacuum diaphragm heat shield. Also, if 
automatic transmission fluid is present in the vacuum 
side of the diaphragm or in the vacuum hose, the 
diaphragm is leaking and must be replaced. 


Vacuum Diaphragm Test— Off Vehicle—C6 


To check the vacuum unit for diaphragm leakage, 
remove the unit from the transmission. Use a 
distributor tester equipped with a vacuum pump or 
Rotunda Vacuum Tester 02 1-000 14 or equivalent. Set 
the regulator knob until the vacuum gauge reads 18 
inches with the end of the vacuum hose blocked off. 


Connect the vacuum hose to the manifold vacuum port 
as shown previously. If the gauge still reads 18 inches, 
the vacuum unit diaphragm is not leaking. A second 
leakage check can be made as the hose is removed 
from the transmission vacuum unit. Hold a finger over 


the end of the control rod. When the hose is removed, 
the internal spring of the vacuum unit should push the 
control rod outward. If the vacuum diaphragm needs 
replacing, install a new unit that has been released for 
service. Reinstall the vacuum diaphragm heat sheild. 
Vacuum diaphragm assembly identification is given at 
end of this section. 
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Control Pressure Test— AOD 


Line pressure and throttle pressure on the Automatic 
Overdrive Transmission is tested in the idle position 
(zero T.V.) and wide-open-throttle position. Line" 
pressure and throttle pressure specifications can be 
found in the Technical Service Bulletin—Special 
Specifications Issue. In each of the two modes the 
Reverse specifications will be higher than the others. 


1. 
2: 


4. 


Be sure the T.V. linkage is properly adjusted. 


Connect a 300 psi gauge to the line pressure port 
on the case left side just above the control lever. 
Have sufficient flexible hose to make the gauge 
accessible while operating the engine. 


Connect a 0-100 psi pressure gauge to the TV 
port on the right side of the case. Have sufficient 
flexible hose to make the gauge accessible while 
operating the engine. 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be 
taken NOT to accelerate or decelerate 
rapidly. Possible transmission failure could 
result. 


NOTE: W.O.T. readings are to be made at full 
stall. However, be sure to run the engine at fast 
idle in neutral for cooling between tests. 


MANUAL CA yi | Ш Я | | 
LEVER T.V. LEVER ^^ ME 


POSITION POSITION 
| 
is 


И LEFT SIDE OF 


S TRANSMISSION 


ч 


MAIN LINE = 
NSN PRESSURE TAP  ,^ VIEW 1 
Же DIRECT CLUTCH : 
PRESSURE TAP A 
p A / `. RIGHT SIDE OF 
ЕЕ" Ша TRANSMISSION 
ыы / 
— 


FORWARD CLUTCH 
PRESSURE TAP 


T.V. PRESSURE TAP 
VIEW 2 D4576-B 


Run the engine until it is hot. 
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DIAGNOSIS AND TESTING (Continued) 


CAUTION: Idle pressure must be read with Keep in mind that clutch and servo leakage may or. 
the engine at idle (not high idle) when engine may not show up on the control pressure test. This is 
is cold. because (1) the pump has a high output volume and 
| А | | the leak may not be severe enough to cause а 
9. Apply the service and parking brakes firmly and pressure drop; and (2) orifices between the pump and 
shift through all the ranges. Record the line | pressure chamber may maintain pressure at the 
pressure and the throttle pressure and compare it source, even with a leak downstream. Pressure loss 
with specifications. caused by a less-than-major leak is more likely to 
After making the control pressure tests, analyze the show up at idle than at W.O.T. where the pump is 
results to relate to the conditions in the illustrations. delivering full volume. 


Conversely, if you are manipulating the T.V. linkage to 
simulate W.O.T., but actually testing at idle, the leak is 
more likely to cause a pressure loss in the W.O.T. 
position. 


To further isolate leakage in a clutch or servo circuit, it 
is necessary to remove the oil pan and valve body, and 
to perform case air pressure tests. 


CONTROL PRESSURE TEST 


LOW AT IDLE HIGH AT IOLE Я OK AT IDLE 
IN ALL RANGES IN ALL RANGES IN ALL RANGES 


CHECK ENGINE EGR SYSTEM, CHECK ENGINE EGR SYSTEM, 

LOW FLUID LEVEL, RESTRICTEO THROTTLE VALVE, VALVE BODY, 

FILTER, LOOSE VALVE BOOY OR MAIN OIL REGULATOR VALVE LOW AT OK AT MIOPOINT 
REGULATOR TO CASE BOLTS, STICKING. MIDPOINT TV 8UT LOW 
EXCESSIVE LEAKAGE IN FRONT MAXIMUM 


PUMP, CASE, CONTROL VALVE 
BODY OR STICKING CONTROL 
PRESSURE REGULATOR VALVE. 


TV PSI 


EXCESSIVE LEAKAGE, 
LOW PUMP CAPACITY, 
RESTRICTED OIL PAN 
FILTER. 


THROTTLE VALVE STUCK. 


CONTROL PRESSURE TEST 


LOW IN 
| FORWARD 
600 ‘ REVERSE FORWARD FORWARD 
AEO ATOA JAVE OR LOW CLUTCH VALVE BODY CLUTCH, CLUTCH | 
REVERSE SERVO ANO/OR INTERMEDIATE AND/OR 
| LOW REVERSE CLUTCH LOW REVERSE 


SERVO SERVO 
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DIAGNOSIS AND TESTING (Continued) 


Control Pressure Test Results: 
uywas 


== C == — 


Low at idle in all ranges. 


High at idle in all ranges. 


Okay at idle but low at W.O.T. 


Low fluid level, restricted oil filter, loose valve body bolts, pump leakage, case leakage, valve body 
leakage, excessively low engine idle, fluid too hot, main oil regulator valve sticking. 


T.V. linkage, valve body (throttle valve or main oil regulator valve sticking). 


Internal leakage, pump leakage, restricted inlet screen, T.V. linkage, valve body (T.V. or T.V. limit 
valve sticking), main oil regulator valve sticking. | 


CD3126-2C 


TV limit valve not regulating pressure — repair or 
replace valve body. 


und mE MON R 
u i NN 


Direct Clutch Pressure Test —AOD 


The direct clutch pressure test outlined below will 
diagnose a low pressure condition or leakage in the 
direct clutch circuit. A difference of 15 psi or more 
between direct clutch pressure and line pressure (read 
at the forward clutch pressure tap) will prevent a 3-4 
shift. 


1. Attach 0-300 psi pressure gauges to the forward 


Throttle valve stuck — repair or replace valve body. 
TV linkage out of adjustment/damaged/binding — 
adjust and/or repair as necessary. 
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CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be 
taken not to accelerate or decelerate 
rapidly. Possible transmission failure could 
result. 


Drive the vehicle. When pressure is applied to the 
direct clutch, note the difference between the line 
pressure read at forward clutch pressure tap and 


clutch pressure tap and to the direct clutch 


pressure tap. Gauge accuracy must be capable 
of distinguishing a 15 psi difference. (If this test is 
done in conjunction with a control pressure test, 
pressure gauges will be attached to all pressure 
taps.) Have sufficient flexible hose to read the 
gauges in the vehicle. 


the direct clutch pressure. 


If the difference in pressures is less than 15 psi, 
the direct clutch circuit is ok. 


If the difference is greater than 15 psi, there could 
be a leak in the direct clutch pressure circuit. If 
the difference does exceed 15 psi, the gauges on 
line pressure and direct clutch pressure can be 
switched to confirm that gage calibration 
difference is not the cause. 
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DIAGNOSIS AND TESTING (Continued) 


Stall Test 


The stall test checks converter clutch operation and 
installation, the holding ability of the forward clutch, 
reverse clutch, the low-reverse bands, the planetary 
one-way clutch and engine performance. 


The test should be done only with the engine coolant 
and transmission fluid at proper levels and at operating 
temperature, and with the TV linkage set properly. 
Refer to Section 17-05, Shift Control 

Linkage— Automatic Transmissions. 


Apply the service and parking brakes firmly for each 
stall test. 


1. Findthe specified stall RPM for the vehicle by 
referring to the Technica! Service 
Bulletin—Special Specifications Issue. Use a 
grease pencil to mark the RPM on the dial of a 
tachometer. 


2. Connect the tachometer to the engine. 
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З. In each of the following ranges for Automatic 
Overdrive ©), D, 1, R; for C6, —D, 2, 1, R; press 
the accelerator to the floor and hold it just long 
enough to let the engine get to full RPM. While 
making this test, do not hold the throttle open for 
more than five seconds at a time. 


4. Note the results in each range. 


5. After each range, move the selector lever to М 
(neutral) and run the engine at 1000 RPM for 
about 15 seconds to cool the converter before 
making the next test. 


6. Refer to the illustration for corrective actions. 


IMPORTANT: If the engine speed recorded by the 
tachometer exceeds the maximum limits given in 
the Specifications, release the accelerator 
immediately because clutch or band slippage is 
indicated. 


PERFORM LINKAGE CHECK 


NOT OK 


REPAIR AND/OR ADJUST LINKAGE. WHEN OK 


LEVEL NOT OK 


BRING FLUID LEVEL BETWEEN 
ADD AND FULL ON DIPSTICK 


WHEN OK 


OK 


| PERFORM FLUID CHECK. 


CONTAMINATED * * 
STOP! REMOVE, DISASSEMBLE, CLEAN 


AND REPAIR TRANSMISSION. FLUSH 
CONVERTER AND COOLER. 


ADJUST BAND(S) C6 (AS A MATTER OF NORMAL MAINTENANCE, ADJUSTING THE BANDS IS NOT NECESSARY) 


STALL TEST 
RR — занай STALL SPEEDS HIGH STALL SPEEDS LOW 


CO ао [bony PLANETARY ONEWAY ш 
CQ par | 0.281 | FORWARD CLUTCH eae 


©) D,1&R D,2,1&R GENERAL PROBLEMS PRESSURE CONVERTER STATOR ONE-WAY 
| TEST CHECK TV LINKAGE IF NOT CLUTCH OR ENGINE PERFORMANCE 
| PERFORMED PRIOR TO TEST 
R ONLY R ONLY HIGH AND/OR REVERSE CLUTCH OR 
REVERSE BAND OR LOW/REVERSE 


CLUTCH 


* * For definition of contamination see "Transmission Fluid Condition Check," in this section. CD2828-2F 


Governor Check — C6 


The governor can be checked at the same time as the 
Control Pressure Test is performed and in the same 


manner. 


Raise the vehicle with an axle or frame hoist so that 
the rear wheels are clear of the floor. Disconnect and 
plug the vacuum line to the vacuum diaphragm unit. 
Connect the line from the distributor tester if available 
to the vacuum diaphragm unit. Vacuum pump can be 
used with an extended vacuum hose to operate from 
within the vehicle. 
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DIAGNOSIS AND TESTING (Continued) 


CAUTION: Never exceed 96 km (60 mph) 
speedometer speed. 


Place the transmission in D (DRIVE), no load on the 
engine and apply 10 inches of vacuum to the vacuum 
diaphragm unit. Increase the speed slowly and watch 


the speedometer. Check the mph at which the control 
pressure cutback occurs. It should occur between 
16-32 km (10-20 mph). 


NOTE: After each test, move the selector to N 
(neutral) and run the engine at 1000 RPM to cool the 
transmission. 


Shift Point Checks 
Road Test — C6 


This check will determine if the governor 
pressure and shift control valves are functioning 
properly. 

Check the minimum throttle upshifts in D (DRIVE). The 
transmission should start in first gear, shift to second, 
and then shift to third, within the shift points listed in 
Technical Service Bulletin —Special Specifications 
Issue. 


With the transmission in third gear, depress the 


accelerator pedal through the detent (to the floor). The 


transmission should shift from third to second or third 
to first, depending on the vehicle speed. 
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The governor is good if the cutback occurs within 
these specifications. If the cutback does not occur 
within specifications, check shift speeds to verify that 
itis the governor and not a stuck cutback valve, then 
repair or replace the governor. 


AOD 


Perform a shift point check. (Road test or in shop). If 
the shift points are not within specifications, proceed 
with the following governor check. Accelerate vehicle 
to 40 km/h (25 mph) then back off throttle completely. 
The transmission should shift to third gear. 


Check the closed throttle downshift from third to first 
by coasting down from about 48 km (30 mph) in third 
gear. The shift should occur within the limits listed in 
the Specifications. 


When the selector lever is at 2 (SECOND), the 
transmission can operate only in second gear. 


With the transmission in third gear and road speed 
over 80 km (50 mph) the transmission should shift to 
second gear when the selector lever is moved from D 
(DRIVE) to 2 (SECOND) or 1 (FIRST). 


The transmission will downshift from second or third to 
first gear when this same manual shift is made below 
approximately 48 km (30 mph) with a C6 
transmission. 


Refer to the band application chart to aid in diagnosis 
of transmission conditions. 


Forward Clutch 
One-way Clutch 


C6 AUTOMATIC TRANSMISSION CLUTCH AND BAND APPLICATION SUMMARY 


Front Planetary Gearset Rear Planetary Gearset 
Hoiding Members | Driven | Не - 


Forward Clutch RM | ‚ 


*The carrier is actually turning with the output shaft, but at a slower speed than the input. 


D Secondor2 | Forward Clutch & Band EFFECTIVELY IN NEUTRAL 
Forward Clutch Sun Gear ; 
Reverse-and-High Clutch i . 


AOD AUTOMATIC OVERDRIVE TRANSMISSION CLUTCH AND BAND APPLICATION SUMMARY 


TR — | — — 
[orm and 3 Range tow | — — 
еее —] — 


Applied Holding 
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DIAGNOSIS AND TESTING (Continued) 


In Shop 


A shift test can be performed in the shop to check shift 
valve operation, governor circuits, shift delay 
pressures, throttle boost and downshift valve action. 


Raise the vehicle with an axle or frame hoist so that 
the rear wheels are clear of the floor. Disconnect and 
plug the vacuum line to the vacuum diaphragm unit 
(C6). Connect the line from the distributor tester 
vacuum pump to the vacuum diaphragm unit. 


CAUTION: Never exceed 96 km (60 mph) 
speedometer speed. 


1. Tocheckthe shift valves and governor circuits, 
apply 18 inches of vacuum to the transmission 
vacuum diaphragm unit. Place the transmission in 
Drive and make a minimum throttle 1-2 and 2-3 
shift. At the shift points you will see the 
speedometer needle make a momentary surge 
and feel the driveline bump. If the shift points are 
within specification, the 1-2 and 2-3 shift valves 
and governor are OK. 


If the shift points are not within specification, 
perform a Governor Check to isolate the problem. 


NOTE: After each test, move the selector lever to 
Neutral, run the engine at 1000 rpm to cool the 
transmission. 


To check the shift deiay pressures and throttle 
boost, decrease the vacuum at the vacuum 
diaphragm to O-2 inches. Make a 1-2 shift test. If 
the shift point raises to specification, the throttle 
boost and shift delay systems are functioning. 


To check downshift valve action, leave the 
vacuum to the vacuum diaphragm at O-2 inches. 
Position the downshift linkage in the wide open 
throttle position (through the detent) and repeat 
the 1-2 shift test. The speed at the shift point 
should be higher. 


Shift speed specifications can be found in the 
Technical Service Bulletin—Special 
Specifications Issue. 


Shift Point Checks AOD 
Road Test 


This check will determine if the governor pressure and 
shift control valves are functioning properly. During the 
shift point check operation, if the transmission does 
not shift within specifications or certain gear ratios 
cannot be obtained, refer to the diagnosis wheel or to 
the symptom analysis section of this book to resolve 
the problem. 


Shift speed specifications can be found in the 
Technical Service Bulletin—Special Specifications 
Issue. 


Choke on will effect shift points minimum throttle 
upshifts. Check minimum throttle upshifts in the fourth 
gear (overdrive). The transmission should start in first 
gear, shift to second gear then shift to third gear and 
finally shift to fourth gear, within the shift points 
specified in the shift speed specifications. 
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Forced Downshifts 


With the transmission in fourth gear (overdrive) 
depress the accelerator pedal to the floor. The 
transmission should downshift to third gear or to 
second gear, depending on vehicle road speed. Refer 
to the appropriate shift speed specifications. 


Closed Throttle Downshifts 


Closed throttle downshifts should be extremely 
difficult to detect. It may be necessary to attach 
pressure gauges to the forward and direct clutch 
pressure taps in order to detect 4-3 and 3-2 coast 
downshifts. | 


With gauges attached a 4-3 coast (closed throttle) 
downshift is signified by the application of the forward 
clutch (the psi reading from the gauge on the forward 
clutch pressure tap will indicate an increase in 
pressure from O psi to 60 psi). A 3-2 coast downshift is 
signified by the release of the direct clutch (the psi 
reading from the gauge on the direct clutch pressure 
tap will indicate a decrease in pressure from 60 psi to 
O psi). A 2-1 coast downshift should be imperceptible. 
The coast downshifts should occur within the limits set 
forth in the shift speed specifications. 


When the shift selector is in manual low (1) the 
transmission will not upshift from first gear. 


When the shift selector is moved from either €) 
(overdrive) or direct drive (D) ranges to the manual 
low (1) position, the transmission will downshift into 
second gear if the vehicle is moving over 
(approximately) 41 km /h (25 mph) and into first gear if 
the vehicle is moving less than (approximately) 4 1 
km/h (25 MPH). 


The overdrive band is applied when the transmission is 
in manual second. The low-reverse band is applied 
when the transmission is in manual first gear. 


The automatic overdrive transmission will not shift into 
fourth gear (overdrive) at wide open throttle. 


The Automatic Overdrive Transmission will not make a 
4-1 downshift. 


When the vehicle road speed drops below 
approximately 58 km/h (35 mph), the transmission 
automatically downshifts from €) (overdrive) into third 
gear. 


In Shop 
A shift test can be performed in the shop to check shift 


valve operation, governor circuits, shift delay 
pressures, throttle boost and downshift valve action. 


Raise the vehicle with an axle or frame hoist so that 
the rear wheels are clear of the floor. 


CAUTION: Never exceed 96 km/h (60 mph) 
speedometer speed or rapidly apply the brakes 
to stop the rear wheels. 
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DIAGNOSIS АМО TESTING (Continued) 


To check the shift valves and governor circuits, place 
the transmission in overdrive and make a minimum 
throttle 1-2, 2-3 and 3-4 shift test. When the shift 
occurs, you Will see the speedometer needle make a 
momentary surge and feel the driveline bump. If the 
shift points are within specification, the 1-2, 2-3 and 
3-4 shift valves and governor are OK. 


If the shift points are not within specification, perform a 
Governor Check to isolate the problem. 


Place the transmission in manual 2, no load on the 
engine and apply 10 inches of vacuum to the vacuum 
diaphragm unit. Increase the speed slowly and watch 
the speedometer. Check the mph at which the control 
pressure cutback occurs. It should occur between 
16-32 km (10-20 mph). 


NOTE: After each test, move the selector lever to N 
(Neutral) and run the engine at 1000 rpm to cool the 
transmission. 


Decrease the vacuum at the vacuum diaphragm to 0.2 
inches. Repeat the check. Control pressure cutback 
should occur between 48-80 km (30-50 mph). 


The governor is good if the cutback occurs within 
these specifications. If the cutback does not occur 
within specifications, check shift speeds to verify that 
itis the governor and not a stuck cutback valve, then 
repair or replace the governor. 


Shift speed specifications can be found in the 


Technical Service Bulletin — Special Specifications 
Issue. 


Diagnosis Tips AOD Only 


Some tips on diagnosing problems with specific 
components are: 

INTERMEDIATE CLUTCH OR ONE-WAY 

CLUTCH —transmission shifts 1-3 or slips in 
second gear. 

REVERSE CLUTCH—slip or no engagement in R. 
(Also can be caused by the low-reverse band or 
servo.) 

FORWARD CLUTCH/PLANETARY LOW ONE-WAY 
CLUTCH—no engagement in forward ranges or 
slip in forward. 

OVERDRIVE BAND OR SERVO — no fourth gear, 
slip in fourth gear, or no engine braking in second 
gear in range 1. 


DIRECT CLUTCH — slip in third or fourth, or no 
upshift beyond second. 
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LOW-REVERSE BAND OR SERVO — по reverse or 
slip in reverse. Possibly no engine braking in 
manual low first gear, which would isolate the 
problem to the band rather than reverse clutch. 


Accumulators 


Leaking seals on the accumulator pistons can cause 
their respective clutches to slip. If the 2-3 accumulator 


seals leak, the symptoms could resemble a direct 
clutch or forward clutch problem. A leaking 3-4 
accumulator will cause a harsh 3-4 upshift. 


T.V. Pressure Low 

Another reminder: if the shifts seem soft or mushy, do 
not make any heavy throttle tests. Check and adjust 
the T.V. linkage before making a complete road test. 


Air Pressure Checks—C6 and AOD 


A NO DRIVE condition can exist, even with correct 
transmission fluid pressure, because of inoperative 
clutches or bands. On automatic transmissions, an 
erratic shift can be caused by a stuck governor valve. 
The inoperative units can be located through a series 
of checks by substituting air pressure for fluid 
pressure to determine the location of the malfunction. 


When the selector lever is at 2 (second) a NO DRIVE 
condition may be caused by an inoperative forward 
clutch. A NO DRIVE condition at D (drive) may be 
caused by an inoperative forward clutch or one-way 
clutch. When there is no drive in 1 (low) the difficulty 
could be caused by improper functioning of the 
forward clutch or simultaneous malfunction of the 
low-reverse band and the one-way clutch. Failure to 
drive in R (Reverse) could be caused by a malfunction 
of the reverse-high clutch or low-reverse band or 
clutch. 


When you have a slip problem but don't know whether 
it is in the valve body or in the hydraulic system 
beyond the valve body, the air pressure tests can be 


very valuable. 


To make the air pressure checks, loosen the oil pan 
bolts and lower one edge to drain the transmission 
fluid. Remove the oil pan and the control valve body 
assembly. The inoperative clutches or bands can be 
located by introducing air pressure into the various 
transmission case passages. 
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DIAGNOSIS AND TESTING (Continued) 


Case Fluid Passage Hole Identification — C6 
Automatic 


SERVO REVERSE- CONVERTER 
HIGH APPLY HARGE 
ЕЕ ОВЕ FORWARD 
SERVO PUMP CLUTCH PUMP 
APPLY SUCTION APPLY DISCHARGE 


| 
| 
| 


LINE 
PRESSURE 


TV 
PRESSURE GOVERNOR LOW-REVERSE 


PRESSURE LUTCH APPLY 
EXHAUST ourpur CONTROL Š 


PRESSURE 
GOVERNOR 


D7392-B 


Air Pressure Checks— Case Apply 
Passages — Automatic Overdrive Transmission 
(AOD) 


REVERSE LOW-REVERSE 
CLUTCH SERVO APPLY 


DIRECT 
; Ө) CLUTCH 
[© LINE TO 


GOVERNOR 


CONVERTER Z 
px 


CHARGE 
= TO VALVE BODY 
я A 
c—— 


INTERMEDIATE 
CLUTCH 


2-3 
° - ACCUMULATOR 


@ 
gme O/D SERVO O/D SERVO aiia 
APPI Y RFI FASF D7393-1A 


Transmission, Automatic—General Service 


07-00A-17 


Forward Clutch 


Apply air pressure to the transmission case forward 
clutch passages. A dull thud can be heard when the 
clutch piston is applied. If no noise is heard, place the 
finger tips on the input shell and again apply air 
pressure to the forward or front clutch passage. 
Movement of the piston can be felt as the clutch is 
applied. 


Governor 


Apply air pressure to the control pressure to governor 
passage and listen for a sharp clicking or whistling 
noise. The noise indicates governor valve movement. 


Reverse-High Clutch 


Apply air pressure to the reverse-high clutch. A dull 
thud indicates that the reverse-high or rear clutch 
piston has moved to the applied position. If no noise is 
heard, place the finger tips on the clutch drum and 
again apply air pressure to detect movement of the 
piston. 


Intermediate Servo 


Hold the air nozzle in the front servo apply tube or the 
intermediate servo apply passages. Operation of the 
servo is indicated by a tightening of the front or 
intermediate band around the drum on C6 
transmissions. Continue to apply air pressure to the 
servo apply tube or passage, and introduce air 
pressure into the front release tube or the intermediate 
servo release passage. The front or intermediate 


servo should release the band against the apply 
pressure. 


Low-Reverse Clutch C6 Only 


Apply air pressure to the low-reverse clutch apply 
passage. A dull thud should be heard if the clutch is 
operating properly. If the passages are clear, remove 
the clutch assemblies, and clean and inspect the 
malfunctioning clutch to locate the trouble. 


Air Pressure Checks AOD 


A NO DRIVE condition can exist even with the correct 
transmission fluid pressure because of inoperative 
clutches or bands. The inoperative units can be 

located by substituting air pressure for fluid pressure 
through a series of passages to determine the location | 
of the malfunction. 
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DIAGNOSIS AND TESTING (Continued) 


Air Pressure Check Plate — AOD Transmission АРА УЗ 


Service Tool T82L-7006-A 7” 


GASKET 


3-4 ACCUMULATOR 


о O/D SERVO RELEASE 


LO 
REVERSE E 
CLUTCH REVERSE 


ЕТО 


| LIN 

° GOVERNOR 

о FORWARD 
CLUTCH 


о 


о DIRECT 
CLUTCH 


° 


GOVERNOR 
TO VALVE 
BODY 


INTERMEDIATE e 
CLUTCH о 


O/D SERVO APPLY 


2-3 ACCUMULATOR PISTON 
INSPECTION HOLE 


2-3 
ACCUMULATOR 
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А NO DRIVE condition in б) (overdrive) or D (Drive) 
may be caused by an inoperative forward clutch or 
one-way clutch. When there is a NO DRIVE in 1st. 
(first), the difficulty could be caused by improper 
functioning of the forward clutch or low-reverse band 
and the one-way clutch. Failure to drive in reverse 
could be caused by a malfunction of the reverse clutch 
or the low and reverse band. 


Air pressure checks can also isolate slip problems as 
to whether the source of the problem is in the valve 
body or in the hydraulic system beyond the valve 
body. 


The passages can be tested adequately with air 
pressure regulated at 40 psi. However, it may be 
necessary to use higher air pressure (90 psi) if there is 
difficulty in hearing the clutches apply. 


Use the main control gasket and service Tool 

T82L-7006-A with T82P-7006-C cap screws (M6 x All locations of the case apply passages are stamped 
16) to seal the case apply passages. Tighten the cap on the service tool plate. The transmission case apply 
screws 9-11 N-m (80-100 їп. Ib.). Apply air to the holes are illustrated. 

apply passages in the service tool plate using the air 

nozzle service tool Tool-7000-DE with the rubber tip 

Tool-7000-DD or equivalent. 
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DIAGNOSIS AND TESTING (Continued) 


LINE TO GOVERNOR 
* AIR FELT EXITING GOVERNOR 
VALVE AREA — OKAY 


* NO AIR — LEAKING OR 
REVERSE CLUTCH n OBSTRUCTED PASSAGE 
* DULL THUD — OKAY 


* CAN FEEL PISTON MOVEMENT WITH 
FINGERTIPS ON CASE — OKAY 


* MOVEMENT OF REVERSE CLUTCH 
DRUM MAY BE OBSERVED 


* HISS — LEAKING 


FORWARD CLUTCH 
+ DULL THUD — OKAY 
- HISS — LEAKING 


DIRECT CLUTCH 

* DULL THUD — OKAY 

* CAN FEEL PISTON MOVEMENT 
WITH FINGERTIPS ON CASE — 
OKAY 


* HISS — LEAKING 


GOVERNOR TO VALVE BODY 

* AIR EXITS HOLE IN OUTPUT 
SHAFT — OKAY 

* NO AIR FELT — LEAKING OR 
OBSTRUCTED PASSAGE 


LOW REVERSE SERVO 
- DULL THUD — OKAY 


* MOVEMENT OF RING GEAR 
CAN ALSO BE DETECTED 


* HISS — LEAKING 


INTERMEDIATE CLUTCH 
* DULL THUD — OKAY 


* CAN FEEL PISTON MOVEMENT WITH 
FINGERTIPS ON CASE — OKAY 


* HISS — LEAKING 
O/D SERVO RELEASE 


* NO TEST 
SERV 2-3 ACCUMULATOR I 
AND ди ыы AROUND REVERSE еа OBAT O NO E MOVES 
° INSERTED INTO PISTON 2 
CLUTCH DRUM — OKAY 2-3 ACCUMULATOR PISTON HOLE OKAY 


• DOESN'T TIGHTEN OR HISS — LEAKING « HISS — LEAKING 
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Notes on Air Checks: 


MOVEMENT OF REVERSE CLUTCH 
DRUM MAY 8€ DETECTED WHEN AIR 
IS APPLIED TO REVERSE CLUTCH 
PASSAGE. 


If the servos or the accumulators do not operate, 
disassemble, clean and inspect them to locate the 
source of the trouble. If air pressure applied to either 
of the clutch passages fails to operate a clutch or 
operates both clutches at once, remove and with air 
pressure, check the fluid passages in the case and 
front pump to detect obstructions. 


Clutches — Reverse Clutch, Forward Clutch, 
Intermediate Clutch and Direct Clutch 


Apply air pressure to the appropriate passage in the 
service tool. A dull thud can be heard or felt on the 
case as the clutch piston is applied. Movement of the 
reverse clutch drum may also be detected when the 
reverse clutch passage is pressure tested. 
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DIAGNOSIS AND TESTING (Continued) 


2-3 Accumulator 


Apply air pressure to the 2-3 accumulator apply 
passage. The accumulator piston should unseat. This 
can be detected by inserting a metal rod into the 2-3 
piston hole. When the piston unseats the rod will 
move. Also, a thud can be heard when the piston 
applies. 


METAL ROD INSERTED 
INTO 2- 3SACCUMULATOR 
HOLE MOVES WHEN 
AIR APPLIED TO 2-3 


V ACCUMULATOR 
~ D PASSAGE 
SSY 


© am \ —, 
д 


— А - 
А / 6 vo 9 9/< 
Ы Лу, ЖАТУ " ав 
ЖАЙ» Deg 9 . Q 
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Overdrive Servo 


Apply air pressure to the overdrive O/D servo apply 
passage in the service tool plate. Operation of the 
band is indicated by the tightening of the band around 
the reverse clutch drum. The O/D servo will return to 
the release position as a result of spring force from the 
release spring. Also, when the servo returns to the 
release position, a thud can be felt on the O/D servo 
cover. The band will then relax. 


O/D BANO TIGHTENS AROUND 
REVERSE CLUTCH DRUM 
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Low-Reverse Servo 


Apply air pressure to the low-reverse servo apply 
passage in the service tool plate. A dull thud can be 
heard when the low-reverse band tightens around the 
planetary assembly drum surface. Also, movement of 
the ring gear can be detected. 


RING GEAR MOVEMENT CAN BE 
DETECTED WHEN THE LOW-REVERSE /Ж 
SERVO IS AIR PRESSURE CHECKED. Ру 9, 


Governor 
Apply air pressure to the line to governor passage 


while holding finger near the governor valve. If air is felt 
exiting the valve area, the passage is unobstructed. 


AIR CAN BE FELT 
EXITING VALVE AREA 


D4587-1A 
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DIAGNOSIS AND TESTING (Continued) 


To Air pressure check the governor to valve body 


i Diagnosis Guides 
EE A E 1o The diagnosis guides in this section can be used as an 
output shaft. If air exists in one of the holes, the aid when diagnosing automatic transmissions. 


passage is unobstructed. 


AIR CAN BE FELT EXITING 
HOLE IN OUTPUT SHAFT 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION POSSIBLE CAUSE RESOLUTION 


Rough initial engagement in either forward 
ог reverse. 
Rough initial engagement — AOD. 


Harsh engagements — (warm engine). 


о N - о 


No/delayed forward engagement 
(reverse OK). 


Slow initial engagement. 1. 


. Improper fluid level. 
. High engine idle. 


. Sticking or dirty valve body. 
. Improper fluid level. 
. TV cable — short (AOD). 
. Engine curb idle too high. 


Improper fluid level. 


. Damaged or improperly adjusted 


linkage. 


. Contaminated fluid. 


. Improper clutch and band application, or 


low main contro! pressure. 


3. Automatic choke on (warm temp.). 


4. Looseness in the driveshaft, U-joints or 


engine mounts. 


. Improper clutch or band application, or 


oil control pressure. 


. Valve body bolts — loose/too tight. 
. Valve body dirty/sticking valves. 


. Improper fluid level. 


. Manual linkage — misadjusted/ 


damaged. 


. Low main control pressure. (Leakage.) 


Forward clutch stator support seal rings 
leaking (#3, #4). 


. Forward clutch assembly burnt/ 


damaged/leaking check ball in cylinder/ 
leaking piston seal rings. 


5. Valve body bolts — loose/too tight. 


6. Valve body dirty/sticking valves. 


7. Transmission filter plugged. 


8. Pump damaged/leaking. 


No/delayed reverse engagement 
(forward OK). 


. Improper fluid level. 


. Manual linkage misadjusted/damaged. 


. Low main control pressure in reverse. 


Reverse clutch stator support seal rings 
leaking (#1, #2), (AOD). High reverse 
clutch OK. 


. Perform fluid level check. 


. Service or adjust linkage. 


3. Perform fluid condition check. 


. Perform contro! pressure test. 


. Perform fluid level check. 
. Adjust idle to specifications. Check 


3. Disengage choke. 


4. Service as required. 


. Perform control pressure test. 


. Clean, service or replace valve body. 
. Perform fluid level check. 
. Adjust TV cable (AOD). 

. Check engine curb idle. Check VRV for 


C m 


. Tighten to specification. 


5. Determine source of contamination. 


. Perform fluid level check. 


. Check and adjust or service as 


. Control pressure test. 


VRV for 7.3L Diesel, C6 applications 
(Section 07-01B). 


7.3L Diesel, C6 applications (Section 
07-01B). 


Service as required. 


. Perform fluid level check. 


. Check and adjust or service as 


required. 


. Control pressure test, note results. 


. Perform air pressure test. 


5. Tighten to specification. 


. Determine source of contamination. 


Service as required. 


. Replace filter. 


. Visually inspect pump gears. Replace 


pump if necessary. 


required. 


CD4921-D 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


No/delayed reverse engagement (forward . Reverse clutch assembly burnt/worn/ 4. Perform air pressure test. 

OK) (continued). leaking check ball in piston/leaking 
piston seal rings. 

5. Valve body bolts loose/too tight. 

. Valve body dirty/sticking valves. 


5. Tighten to specification. 

6. Determine source of contamination. 
Service as required. 

7. Replace filter. 


8. Visually inspect pump gears. Replace if 
necessary. 


7. Transmission filter plugged. 
. Pump damaged. 


С04922-28 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 
|. CONDITION, | POSSIBLE cause | — — RESOLUTION — n | 
No/delayed reverse engagement and/or по | 1. improper fluid level. . Perform fluid level check. | 
engine braking in manual low (1). 2. TV cable out of adjustment (AOD). 
3. Low reverse servo piston seal leaking. 
4 


. Low reverse band/servo piston burnt/ 
worn (AOD). 


5. Planetary low one way clutch 
damaged. 


. Intermediate band out of adjustment. 


2. improper band or clutch application, or 
oil pressure control system. 


. Intermediate servo leaking. 


1 

2. Service or adjust TV cable (AOD). 
3. Check and replace piston seal. 

4. Perform air pressure test. 


5. Deterine cause of condition. Service 
as required. 


. Adjust intermediate band. 
. Perform control pressure test. 


No engine braking in manual second gear. 


. Perform air pressure test of 
intermediate servo for leakage. Service 
as required. 


. Replace. 

. Service or replace as required. 
. Perform fluid level check. 
. Adjust TV cable (AOD). 


. Check and adjust or service as 
required. 


4. Control pressure test. ` 
5. Tighten to specification. 


6. Determine source of contamination. 
Service as required. 


7. Replace forward clutch cylinder. 
Service transmission as required. 


8. Replace seals and service clutch as 
required. 


9. Replace stator support seal rings 
(AOD). 


. Intermediate one way clutch damaged. 
. Polished or glazed band or drum. 
. Improper fluid level. 
. TV cable misadjusted (long) (AOD). 

. Manual linkage misadjusted/damaged. 


Forward engagement slips/shutters/ 
chatters. 


4. Low main control pressure. 
5. Valve body bolts — loose/too tight. 
. Valve body dirty/sticking valves. 


7. Forward clutch piston ball check not 
seating/leaking. 


. Forward clutch piston seals cut/worn. 


9. Forward clutch stator support seal 
rings #3, #4 leaking (AOD). 


. Determine cause of condition. Service 
as required. 


. Perform fluid level check. 
2. Control pressure test. 


3. Air pressure test; visually inspect seal 
rings and piston bore. 


4. Determine cause of condition. Service 


. Low one way clutch (planetary) 
damaged. 


. Improper fluid level. 
2. Low main control pressure in reverse. 
. Low — reverse servo/ leaking. 


Reverse shudder/chatters/slips. 


4. Low (planetary) one-way clutch 


damaged. as required. 

5. Reverse clutch drum bushing 5. Determine cause of condition. Service 
damaged. as required. 

6. Reverse clutch stator support seal 6. Determine cause of condition. Service 
ring/ring grooves worn/damaged. as required. 

. Reverse clutch piston seals cut/worn. 7. Determine cause of condition. Service 
as required. 


8. Reverse band out of adjustment or 
damaged. 


9. Looseness in the driveshaft, U-joints or 
engine mounts. 


8. AOD has no adjustment. Service as 
required. 


. Service as required. 


CD3145-G 


07-00A-25 Transmission, Automatic — General Service 07-00A-25 


DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


сото — |] POSSIBLE CAUSE RESOLUTION 


No drive, slips or chatters in first gear in 1. Damaged or worn planetary one-way 1. Service or replace one-way clutch. 
D. All other gears normal. clutch. 


First gear in D or (б) 
Automatic Overdrive transmission. 


No drive, slips or chatters in second gear. . Adjust intermediate band. 


. Intermediate band out of adjustment 
(C6). 


. Intermediate friction clutch or one-way 
clutch (AOD). 


3. Intermediate clutch piston bleed hole 
blocked or not positioned at 12 o'clock 

(AOD). 

. Improper band or clutch application, or 
control pressure. 

. Damaged or worn intermediate servo 
piston seals and/or internal leaks. 

. Dirty or sticking valve body. 

. Polished, glazed intermediate band or 

drum (C6). 

. Improper band and/or clutch 


application, or oil pressure control 
system. 


. Service as required. 


3. Clean and install bleed hole at 12 
o'clock position. 


. Perform control pressure test. 


. Perform air pressure test. 


. Clean, service or replace valve body. 
. Replace or service as required. 
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Starts up in 2nd or 3rd. . Perform control! pressure test. 


. Intermediate clutch pack clearance too 2. Check intermediate clutch pack 
tight (AOD). clearance. 

. Damaged or worn govemor. Sticking 3. Perform governor check. Replace or 
governor. Service governor, clean screen. 


. Valve body loose. 
. Dirty or sticking valve body. 

. Cross leaks between valve body and 
case mating surface. 
. Improper fluid level. 


2. Vacuum line damaged, clogged or 
leaks (C6). 


4. Tighten to specification. 
5. Clean, service or replace valve body. 


6. Service or replace valve body and/or 
case as required. 


. Perform fluid level check. 


2. Perform vacuum supply test. Check 
VRV adjustment on 7.3L Diesel, C6 
application. 


. Service or replace as required. 


aon + O N 


Shift points incorrect. 


3. (C8) oper operation of EGR system 
6). 


. TV cable out of adjustment (AOD). 4. Service or adjust TV cable. Check 


VRV adjustment on 7.3L Diesel, C6 
application. 


5. Replace gear. 
6. Perform shift test and control pressure 


5. Improper speedometer gear installed. 
6. Improper clutch or band application, or 


oil pressure control system. test. 
. Damaged or worn govemor. 7. Service or replace governor — clean 
screen. 


8. TV control rod or vacuum diaphragm 
bent sticking or leaks, (C6). 


9. Dirty or sticking valve body. 


10. Vacuum regulator valve misadjusted or 
damaged, (C-6 with 7.3L Diesel). 


. Replace. 


9. Clean, service or replace valve body. 


10. Check adjustment and function. Adjust 
or replace. 


All upshifts harsh/delayed or no upshifts. . Improper fluid level. 1. Perform fluid level check. 
. AOD Only — TV cable — short. 2. Adjust TV cable. Service as required. 
. Manual linkage — misadjusted/ 3. Check and adjust or service as 
damaged. required. 

. Governor sticking. 4. Perform governor test. Service as 
required. 

. Main control pressure too high. 5. Control pressure test. Service as 
required. 

. Valve body bolts — loose/too tight. 6. Tighten to specification. 

. Valve body dirty/sticking valves. 7. Determine source of contamination. 


Service as required. 


CD4913-2D 


07-00A-26 Transmission, Automatic — General Service 07-00A-26 


DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


mo — | POSSIBLE CAUSE RESOLUTION 


All upshifts harsh/delayed or no upshifts 8. Vacuum leak to diaphragm unit 8. Check vacuum lines to сарп 
(continued). (C6). unit. Service as necessary. Perform 
vacuum supply and diaphragm tests. 
Check VRV adjustment on 7.3L 
Diesel, C6 application. 


9. Check adjustment and function. 
Adjust or replace. 


9. Vacuum regulator valve misadjusted or 
damaged, (C6 with 7.3L Diesel). 
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DIAGNOSIS AND TESTING (Contínued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


Mushy/early all upshifts/pile up upshifts. 1. TV cabie misadjusted (long)/sticking/ . Adjust TV cable. Service as required. 
damaged (AOD). Check VRV for 7.3L Diesel, C6 
application. 


2. Low main control pressure. 
3. Valve body bolts loose/too tight. 


4. Valve body valve or throttle control 
valve sticking. 


2. Control pressure test. Note results. 
3. Tighten to specification. 


4. Determine source of contamination. 
Service as required. 


. Governor valve sticking. 5. Perform governor test. Repair as 


required. 
. Install correct TV control rod. 


7. Check adjustment and function. 
Adjust or replace. 


6. TV control rod too short (C6). 


7. Vacuum regulator valve misadjusted or 
damaged. (C6 with 7.3L Diesel.) 


. Improper fluid level. . Perform fluid level check. 


. For 7.3L Diesel, C6 application — . Check VRV for 7.3L Diesel, C6 
VRV. | application. 


. Manual linkage — misadjusted/ . Check and adjust or service as 
damaged. required. 


. Low main control pressure to . Control pressure test. Note results. 
intermediate friction clutch (AOD). 


. Governor valve sticking. Intermediate . Perform governor test. Service as 
band out of adjustment (C6). required. Adjust intermediate band. 
s 


. Vacuum diaphragm bent, sticking, . Check diaphragm unit. Service as 
leaks. necessary. 


. Valve body bolts — loose/too tight. 7. Tighten to specification. 


8. Valve body dirty/sticking valves. 8. Determine source of contamination. 
Service as required. 


. Intermediate clutch/band and or servo . Perform air pressure test. 
assembly burnt. : i 


Rough/harsh/delayed 1-2 upshift. . Improper fluid level. 


. Perform fluid level check. 


2. Poor engine performance. 2. Tüne engine. 


3. Check VRV for 7.3L Diesel, Сб 
application. 


3. For 7.3L Diesel, C6 application — 
VRV. 


4. Intermediate band out of adjustment 
(C6). 


5. Main control pressure too high. 


. Adjust intermediate band. 


5. Control pressure test. Note results. 


6. Governor valve sticking. 6. Perform governor test. Service as 


required. 


7. Engine vacuum leak (C6). 
Vacuum line(s) not connected/ 
damaged. 


7. Check engine vacuum lines. Service 
as necessary. Check vacuum 
diaphragm unit. Service as necessary. 
Perform vacuum supply and 
diaphragm tests. 


8. Valve body bolts — loose/too tight. 
9. Valve body dirty/sticking valves. 


8. Tighten to specifications. 


9. Determine source of contamination. 
Service as required. 


10. Vacuum regulator valve misadjusted or 
damaged C6 with 7.3L Diesel. 


10. Check adjustment and function. Adjust 
or replace. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


| CONDITION POSSIBLE CAUSE ` RESOLUTION 


Mushy/early/soft/slipping 1-2 upshift. . Improper fluid level. 1. Perform fluid level check. 


2. Tune adjust engine idle as required. 


3. Check VRV for 7.3L Diesel, C6 
application. 


2. Incorrect engine performance. 


3. For 7.3L Diesel, C6 application — 
VRV. | 


. Intermediate band out of adjustment 
(C6) 


5. Low main control pressure. 


. Adjust intermediate band. 


5. Control pressure test. Note results. 


6. Valve body bolts loose/too tight. 6. Tighten to specification. 


7. Determine source of contamination. 
Service as required. 


7. Valve body dirty/sticking valves. 


. Determine cause of condition. Service 
as required. 


. Intermediate friction clutch burnt/worn 
(AOD). 


. Governor valve sticking 


9. Perform governor test. Service as 
required. 


. Damaged intermediate servo or band. 10. Perform air pressure test. Service as 


required. 


11. Polished, glazed band or drum 
(C6). 


12. Vacuum regulator valve misadjusted or 
damaged. (C-6 with 7.3L Diesel.) 


. Service or replace as required. 


12. Check adjustment and function. Adjust 
or replace. 


. Low fluid level. . Perform fluid level check. 


. For 7.3L Diesel, C6 application — . Check VRV for 7.3L Diesel, C6 
VRV. application. 


. Low main control pressure to direct . Control pressure test. Note results. 
clutch. 


4. Valve body bolts — loose/too tight. 4. Tighten to specification. 


5. Valve body dirty/sticking valves. . Determine source of contamination, 
then service as required. 


. Direct clutch (or reverse/high clutch) . Stall test. Determine cause of 
assembly burnt/worn. condition. Service as required. 


Converter damper hub/weld broken . Perform converter damper hub/weld 
(AOD). check. Replace torque converter if 
required. 


Harsh/delayed 2-3 upshift. 


. Incorrect engine performance. 


. Check engine tune-up. 


2. Engine vacuum leak (C6). 
Vacuum line(s) not connected/ 
damaged. 


2. Check engine vacuum lines. Service 
as necessary. Check vacuum 
diaphragm unit. Service as necessary. 
Perform vacuum supply and 
diaphragm tests. Check VRV for 7.3L 
Diesel, C6 application. 


3. Check VRV for 7.3L Diesel, C6 
application. 


3. For 7.3L Diesel, C6 application — 
VRV. 


4. 2-3 accumulator piston apply passage 
plugged/omitted (AOD). 


4. Remove 2-3 accumulator piston and 
visually inspect or air test for plugging 
condition or omission. 


. 2-3 accumulator piston seals cut/worn 
(AOD). 


. Damaged 2-3 accumulator (AOD). 


. Replace seals, determine cause of 
condition. Service as required. 


. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


Harsh/delayed 2-3 upshift (continued). 7. Damaged or wom intermediate servo 7. Air pressure test the intermediate 
release and high clutch piston check servo apply and release the high 
ball (C6). clutch piston check ball. Service as 

required. 


8. Valve body bolts — loose/too tight. . Tighten to specification. 


9. Valve body dirty/sticking valves. 2-3 . Determine source of condition. 
capacity modulator valve (AOD). Service as required. 


10. Vacuum diaphragm or TV control rod . Check diaphragm and rod. Replace as 
bent, sticking, leaks. necessary. 


11. Vacuum regulator valve misadjusted or . Check adjustment and function. Adjust 
damaged. (C-6 with 7.3L Diesel.) or replace. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION POSSIBLE CAUSE RESOLUTION 


Soft/earty/mushy 2-3 upshift. . For 7.3L Diesel, C6 application — VRV. . Check VRV for 7.3L Diesel, C6 
application. 


2. Tighten to specification. 


3. Determine source of contamination. 
Service as required. 


4. Stall test. Determine cause of 
condition. Service as required. 


5. Check diaphragm and rod. Replace as 
necessary. 


6. Check adjustment and function. Adjust 
or replace. 


. Perform Direct Clutch Pressure Test. 


€ Check torque on valve body bolts. 
Torque not to spec. (loose); can 
cause leakage. 


€ Check for nicks or porosity in the 
case passages. (Valve body to case 
mating surface.) Replace case for 
the above. 


e Direct clutch piston check ball 
leaking. Perform check ball leakage 
procedure; found in cleaning and 
inspection portion. Replace piston if 
leakage confirmed. 

e Direct clutch piston seal rings (inner 
and outer) leaking. Replace. 


€ Check the direct clutch output shaft 
seal rings (#5, #6). They should 
move freely on the output shaft. 
Check for metal shaving 
contamination or burrs between the 
seal and the output shaft. Replace 
as necessary. 


e Check the large seal rings on the 
output shaft for freedom of 
movement. Check for contamination 
such as metal shavings on the 
output shaft. Replace as necessary. 
NOTE: The four large seal rings are 
numbered #7, #8, #9, #10. Seal 
rings #7, #8 (closest to the output 
shaft hub) are for the direct clutch. 
Seal rings #9, #10 (closest to the 
governor) are for the governor. 


e Inspect the output shaft feed 
passages and the cup plug for 
leakage. 


2. Clean the valve body. Check for 
Sticking valves as follows: Overdrive 
servo regulator valve; 3-4 shift valve; 
3-4 TV modulator valve; orifice control 
valve. If any valves are sticking and 
they cannot be freed, replace valve 

body. 


2. Valve body bolts loose/too tight. 
. Valve body dirty/sticking valves. 


4. AOD ONLY — Direct clutch assembly 
or reverse/high clutch/burnt worn. 


5. Vacuum diaphragm or TV control rod 
bent, sticking, leaks. 


6. Vacuum regulator valve misadjusted or 
damaged. (C-6 with 7.3L Diesel). 


. Direct clutch circuit leakage. 


NOTE: Direct clutch plates bumt will help 
to confirm leakage in the direct clutch 
circuit. Replacing only the plates and not 
finding the cause will result in a repeat 
repair. 


AOD ONLY — No. 3-4 upshift (stays in 
3rd gear). 


2. Valve body contamination/sticking 
valves. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE CAUSE RESOLUTION 


AOD Only — No. 3-4 upshift (stays in 3rd 3. Main contro! gasket distortion. . Check to see if main control gasket is 
gear) (continued). blocking an orifice. Replace gasket. 


4. Reduce valve body boit torque to 
minimum side of spec. 80 in-Ibs. 


5. Check last two large seal rings on the 
output shaft (#9, #10). They should 
move freely. Check for metal shaving 
contamination or burrs between the 
seal and output shaft. Replace as 
necessary. 


€ Check the seal ring bore at the rear 
of case for scoring. Light scoring is 
permissible. Deep grooving indicates 
case wear. Replace case for deep 
grooving. 


e Check the governor to output shaft 
retaining ring to make sure it is 
properly seated on the output shaft. 
Repair as necessary. 


e Check the fit of the governor 
counterweight on the output shaft. If 
the fit is sloppy, replace the 
counterweight. 


. Tighten to specification. 


2. Determine source of contamination. 
Service as required. 


. Tune, adjust engine idle as required. 


. Check valve body bolt torque. Torque 
not to spec. (loose); can cause leakage. 
Spec. is 80-100 in-Ibs. 


Ф Overdrive servo cover O-rings leaking. 
Replace O-rings. 


e Overdrive servo piston seal 
leaking. Replace seal. 


ө Overdrive servo cover cracked/ 
porous. Coat cover with fluid. Apply 
air to overdrive servo, apply passage 
using tool (T80L-77030-B). Observe 
to see if air bubbles are present on 
overdrive servo cover. Replace cover 
if air bubbles are present. 


2. Overdrive servo case apply passage 
blocked. Air pressure test. Replace 
case if necessary. 


3. Overdrive servo piston not seated to the 
band end seat. Repair. | 


ө Overdrive band not seated to anchor 
pin. Repair. 


4. Perform converter damper/hub assembly 
weld check procedure. Use special 
service tools T83L-7902-A. Replace 
converter if shaft turns more than two 
degrees or if there is a grinding noise 
while applying 50 Ibs. ft. torque. 


5. Check splines on both ends of the 
direct driveshaft. Check splines in 
direct clutch cylinder. Replace direct 
driveshaft and hardware that splines to 

it for distortion. 


4. Case being out-of-flat can cause 
sticking valve. 


5. Governor leakage. 


AOD Only — Harsh/delayed 3-4 upshift. 1. Valve body bolts — loose/too tight. 


2. Valve body dirty/sticking valves. 


3. Incorrect engine performance. 


1. Overdrive circuit leakage or blocked 
passage. 


NOTE: Burnt overdrive band will help to 
confirm leakage in the overdrive circuit. 
Replacing only the overdrive band without 
finding the cause will result in a repeat 
repair. 


Slipping 4th gear (engine flare-up/no 4th 
gear drive capability). 


2. Overdrive servo piston not applying 
overdrive band/band not applying. 


3. Overdrive band mislocated. 


4. Converter damper plate and hub 
fracturing, the weld and/or rivets 
fatiguing, or the damper springs 

breaking. 


5. Direct driveshaft splines distorted. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION POSSIBLE CAUSE RESOLUTION 


1. Poor engine performance. 1. Check engine tune-up. 

2. TV cable — binding/sticking (AOD). 2. Inspect throttle linkage. Service as 
required. Check VRV for 7.3L Diesel, 
C6 application. 

3. Tighten to specification. 

4. Line pressure test, note results. 
Determine source of contamination. 
Service as required. 

5. Perform governor test. Service as 

required. 

. Service as required. 


3. Valve body bolts — loose/too tight. 
. Valve body dirty/sticking valves. 


. Governor valve stuck. 


6. Output shaft collector body seal rings 
damaged. 


Shifts 1-3 in D. (D or (D) 
range for AOD). 


. Intermediate band out of adjustment 

(C6). 

2. Intermediate friction clutch burnt/ 
damaged (AOD). 

3. Intermediate one-way clutch damaged 
(AOD). 

4. Damaged intermediate servo and/or 

internal leaks (C6). 


5. Improper band or clutch application, or 
oil pressure control system. 


6. Polished, glazed band or drum (C6). 
7. Dirty or sticking valve body. 
. Govemor valve stuck. 


. Adjust band. 


2. Determine cause of condition. Service 
as required. 


3. Determine cause of condition. Replace/ 
service as required. 


4. Perform air pressure test. Service front 
servo and/or intemal leaks. 


. Perform control pressure test. 


6. Service or replace band or drum. 
7. Clean, service or replace valve body. 
8. Perform governor test. Service as 

required. 
. Service or adjust linkage. Check VRV 
for 7.3L Diesel, C6 application. 
. Perform control pressure test. 


Engine over-speeds on 2-3 shift. . Linkage out of adjustment. 


2. Improper band or clutch application, or 
oil pressure control system. 


3. Intermediate servo piston seals cuU 
leaking. 


4. Dirty or sticking valve body. 
. Converter damper/hub brake (AOD). 


. Replace seals. Check for leaks. 


4. Clean, service or replace valve body. 
5. Perform converter damper/hub weld 
check. Replace converter if necessary. 
AOD Only — Shift hunting 3-4, 4-3. . Poor engine performance — EGHR . Tune-up engine — Replace solenoid. 
solenoid defective. 
. Manual linkage misadjusted. . Check and adjust or service as 
required. 
. Tune, and adjust engine idle. 


2. Service or adjust linkage. Check VRV 
for 7.3L Diesel, C6 application. 


. Perform control pressure test. 


Rough/shudder 3-1 shift at closed throttle 
in D. (D range for AOD). 


. Incorrect engine idle or performance. 
2. Improper linkage adjustment. 


3. Improper clutch or band application or 
oil pressure control system. 


. Improper govemor operation. 


4. Perform govemor test. Service as 
required. 

. Clean, service or replace valve body. 

. Tune, adjust engine idle as required. 


. Dirty or sticking valve body. 
. Incorrect engine performance. 


AOD Only — Rough or mushy 4-2 or 3-1 


2. Improper throttle or manual linkage 
adjustment. 

3. Improper application of intermediate 

friction and one way clutch. 

. Dirty or sticking valve body. 


2. Service or adjust linkage. 


. Service as required. 


. Clean, service or replace valve body. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION - — POSSIBLE CAUSE x — — RESOLUON | 


No forced downshifts. : ao linkage out of adjustment . Service or adjust linkage. 
6). 

2. Damaged internal kickdown linkage 
(C6). 

3. Damaged, misadjusted (long) TV cable 
(AOD). 

4. Improper clutch or band application, or 
oil pressure control system. 

. Dirty or sticking governor. 


. Service internal kickdown linkage. 


. Inspect and adjust TV cable. 


. Perform contro! pressure test. 


5. Perform governor test. Service or 
replace governor, clean screen. 


. Clean, service, or replace valve body. 

. Service or adjust linkage. Check VRV 
for 7.3L Diesel, C6 application. 

2. Adjust intermediate band. 


3. Perform control pressure test service 
clutch. 


. Dirty or sticking valve body. 


Engine over-speeds on 3-2 downshift 
(C6). 


. Linkage out of adjustment. 


2. Intermediate band out of adjustment. 


3. Improper band or clutch application, and 
one way clutch, or oil pressure control 
system. 


. Damaged or worn intermediate servo. 


4. Air pressure test check the 
intermediate servo. Service servo and/ 
or seals. 


. Service or replace as required. 
. Clean, service or replace valve body. 


. Polished, glazed band or drum. 
. Dirty or sticking valve body. 


Shift efforts high. . Manual shift linkage damaged/ 


misadjusted. 
. Inner manual lever nut loose. 
. Manual lever retainer pin damaged. 


. Check and adjust or service as 
required. 


. Tighten nut to specification. 
. Adjust linkage and install new pin. 


Transmission overheats. . Perform fluid level check. 
. Tune, or adjust engine idle. 


. Perform control pressure test. 


. Improper fluid level. 
. Incorrect engine idle, or performance. 


. Improper clutch or band application, or 
oil pressure control system. 


4. Restriction in cooler or lines. 

5. Seized converter one-way clutch. 
6 

1 


4. Service restriction. 

5. Replace one-way clutch. 
6 

1 


. Dirty or sticking valve body. . Clean, service or replace valve body. 


Transmission clunk or squawk during 1-2 
or 2-3 shift (AOD). 


. Intermediate clutch piston bleed hole 
blocked or not positioned at 12 o'clock. 


2. Anti-clunk spring not positioned. 
3. Converter damper spring broken. 


. Clean piston and install bleed hole at 
12 o'clock position. 


2. Secure anti-clunk spring. 


3. Perform converter damper hub weld 
check. 


Transmission leaks. i . Case breather vent. . Check the vent for free breathing. 


Repair as required. 


2. Remove all traces of lube on exposed 
surfaces of transmission. Check the 
vent for free breathing. Operate 
transmission at normal temperatures 

and perform fluid leakage check. 

Service as required. 


. Poor engine performance. . Check engine tune up. 

. Torque converter one-way clutch . Replace torque converter. 
slipping. 

. Improper fluid level. 
2. Linkage out of adjustment. 


3. Improper band or clutch application, or 
oil pressure control system. 


4. Cooler lines grounding. 
5. Dirty or sticking valve body. 


. Internal leakage or pump cavitation. 


. Leakage at gasket, seals, etc. 


Poor vehicle acceleration. 


. Perform fluid level check. 
2. Service or adjust linkage. 
. Perform control pressure test. 


Transmission noisy — valve resonance. 


NOTE: Gages may aggravate any 
hydraulic resonance. Remove gage and 
check for resonance level. 


4. Free up cooler lines. 
5. Clean, service or replace valve body. 


. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION POSSIBLE CAUSE RESOLUTION 


AOD only, harsh coasting downshift . Anti-clunk spring not seated . Re-position anti-clunk spring 
clunk. properly. properly. ` 


. TV cable misadjusted (short). 2. Adjust TV cable, repair as 
required. 


. Adjust engine RPM's to 
specification. 


2. Adjust TV cable. 
3. Service as necessary. 


AOD only, initial engagement clunk 
(engine warm). 


NOTE: Refer also to rough initial 
engagement. 


. Engine RPM's above specification. 


2. TV cable misadjusted. 


3. Worn/damaged/loose. 
A. U-joint (front/rear) 
B. Slip yoke 
C. Rear axle 
D. Rear suspension 


. Excessive transmission end play. | 4. Check transmission end play 
according to shop manual 
procedure in Section 07-01C. 
Replace selective thrust washer if 


necessary. 


Vehicle will not start.* . Misadjusted neutral start switch 


(C6). 
2. Misadjusted ignition switch. 


. Adjust neutral start switch 
(C6) 


2. Adjust ignition switch. 
3. Replace ignition switch. 


3. Defective ignition switch. 
. Defective neutral start switch. . Replace neutral switch. 


*For 7.3L Diesel Engines equipped with C6 Transmission, refer to the appropriate portion of Group 28 
for additional information. | | CD4817-F 
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DIAGNOSIS AND TESTING (Continued) 


TRANSMISSION NOISY — OTHER THAN VALVE RESONANCE 


| TEST STEP RESULT > ACTION TO TAKE 
| 1 | VERIFY NOISE 
Noise within (ок) 
normal range оқ 


€ Check for gear noise to verify if within normal range. 
Noise not within 


normal range 


| Normal condition. 


GO to 2. 


`2 |LINKAGE CHECK 


€ Check linkage for proper adjustment, wear or 
damage. 


GO to 3. 


SERVICE, REPLACE 
and/or ADJUST linkage 
as required. 


| 3 | FLUID CHECK ` 


e Check the fluid for proper level and/or 
contamination. G) 


Fluid level GO to 4. 
between ADD and 


FULL marks 


Fluid level (98) 
beneath ADD mark 


ADD specified fluid to 
bring level between ADD 
and FULL marks with 
vehicle at operating 
temperature. GO to 4. 


DISASSEMBLE, CLEAN 
and SERVICE 
transmission. FLUSH 
torque converter and 
cooler. 


Fluid (98) 
contaminated 


| 4 | STALL TEST 


@ Perform the Stall Test as described under Stall Test 
in the Diagnosis and Testing portion of this section. 


Noise stops GO to 5. 


QO 


Noise doesn't 
stop 


EXAMINE torque 
converter and pump. 
SERVICE or REPLACE 
as required. Also 
CHECK for loose torque 
converter to flywheel 
housing bolts or nuts. 


| 5 | NOISE CHECK 


e Run transmission in all gears and check for noise. 


Noise doesn't stop in GO to 6. 


any gear 


Noise stops in Low and 
R only 


Noise stops in 2, HIGH 
and R only u 


HIGH only 


SERVICE front planetary 
and/or one-way clutch. 


SERVICE rear planetary. 


SERVICE both 
planetaries. ` 


| 6 | SPEEDOMETER GEAR 


e Remove the speedometer gear and check for noise. 


Noise stops REPLACE speedometer 


gear. . 


CHECK extension 
housing bushing, seal or 
driveshaft. SERVICE or 

REPLACE as required. 


NOTE: AOD transmission has only one gear set. Gear noise requires the replacement of the planetary carrier assembly. 


@For definition of contamination, refer to Transmission Fluid Condition Check in the Diagnosis and Testing portion of this 
section. -. CD4818-2A 


Noise doesn' stop 


07-00A-36 


REMOVAL AND INSTALLATION 


Vacuum Diaphragm C6 
Removal and Installation 
1. Disconnect the hose from the vacuum unit. 


2. Remove the vacuum unit retaining bracket bolt 
and bracket. Do not pry or bend the bracket. 
Pull the vacuum unit from the transmission case. 


RETAINING 
BOLT 


BRACKET 


DIAPHRAGM 
C6 AUTOMATIC D4819-1C 


Remove the vacuum unit control rod from 
transmission case. 


Install the vacuum unit control rod in transmission 
case. 


Push the vacuum unit into the case and secure 
with the retaining bracket and bolt. Tighten the 
bolt to 17-21 N-m (12-16 ft-Ibs) on C6 
transmissions. 


Install the vacuum unit hose to the diaphragm 
connector. 


Transmission Fluid Drain and Refill 


Normal maintenance and lubrication requirements do 
not necessitate periodic automatic transmission fluid 
changes. 


If a major repair, such as a clutch band, bearing, 
etc., is required in the transmission, it will have to 
be removed for service. At this time the 
converter, transmission cooler and cooler lines 
must be thoroughly flushed to remove any dirt. 


On light trucks equipped with automatic transmissions 
the following should apply: 


When used under continuous or severe 
conditions, the transmission and the torque 
converter should be drained and refilled with the 
specified fluid at intervals directed in the 
maintenance or owners manual. 


Refer to the Truck Performance Specifications Book 
or the end of this section for fluid requirements. 
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NOTE: Fluid level indicator should be used to 
determine actual fluid requirements. Check fluid level 
when the transmission is at normal operating 
temperature. Do not overfill. 


Procedures for partial drain and refill, due to in-vehicle 
repair operation, are as follows: 


C6 Transmissions 
1. Raise the vehicle on a hoist or jack stands. 


2. Place a drain pan under the transmission. 


3. Loosen the pan attaching bolts and drain the fluid 
from the transmission. 


4. When fluid has drained to the level of the pan 
flange, remove the rest of the pan bolts working 
from the rear and both sides of the pan to allow it 
to drop and drain slowly. 


5. When all fluid has drained from the transmission, 
remove and thoroughly clean the pan and the 
screen. Discard the pan gasket. 


6. Place anew gasket on the pan, and install the pan 
on the transmission. Tighten the bolts to 
specifications. 


7. Add 4.7 liters (5 quarts) shallow pan, or 5.6 liters 
(6 quarts) deep pan of fluid to the transmission 
through the filler tube. 


8. Check the fluid level. 


AOD Transmissions 
1. Raise the vehicle on a hoist or jack stands. 


2. Place a drain pan under the transmission. 


3. Loosen the pan attaching bolts and drain the fluid 
from the transmission. 


4. When fluid has drained to the level of the pan 
flange, remove the rest of the pan bolts working 
from the rear and both sides of the pan to allow it 
to drop and drain slowly. 


5. When all fluid has drained from the transmission, 
remove and thoroughly clean the pan. Discard 
the AOD filter, filter gasket, oil pan gasket and 
valve body gasket. 


6. Install new oil pan gasket, filter and filter gasket 
on AOD. Do not reuse the old one. 


7. Place anew gasket on the pan, and install the pan 
on the transmission. Tighten bolts to 
specifications. 


8. Add 2.8 liters (3 quarts) of fluid to the 
transmission through the filler tube. 


9. Check the fluid level following the checking 
procedures as described in this section. 


If itis necessary to perform a complete drain and refill, 
it will be necessary to remove the residual fluid from 
the torque converter and the cooler lines: To drain the 
torque converter: 


1. Remove the low engine dust cover. 
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REMOVAL AND INSTALLATION (Continued) 


Rotate the torque converter until the drain plug 
comes into view. 


Remove the drain plug and allow the transmission 
fluid to drain. Note: it is recommended that this 
procedure be performed prior to other operations 


to allow sufficient time for the converter to drain 
properly. 


Flush the cooler lines completely. 


When adding fluid, fili to the capacity required for 
that transmission. 


Fluid Cooler Lines 


When fluid leakage is found from the fluid cooler, the 
cooler must be replaced. Cooler replacement is 
described in Section O3-O3, Engine Cooling. 


When one or more of the fluid cooler steel tubes must 
be replaced, each replacement tube must be 
fabricated from the same size steel tubing as the 
original line. 


Using the old tube as a guide, bend the new tube as 
required. Add the necessary fittings, and install the 
tube. 


After the fittings have oeen tightened, add fluid as 
needed, and check for fluid leaks. 


CLEANING AND INSPECTION 


Transmission 


It is important to compieteiy clean ali 
transmission components, including converter, 
cooler, cooler lines, main control valve body, 
governor, all clutches, and all check balls after 
any transmission servicing that generates 
contamination. These contaminants are a major 
cause for recurring transmission troubles and 
must be removed from the system before the 
transmission is put back into service. The 
cleaning of debris from the direct clutch piston, 
the forward clutch cylinder, and reverse clutch 
piston check balls are often omitted. This 
omission can lead to a repeat servicing of the 
transmission. 


During overhaul inspect all hardware for evidence of 
overheating. Any overheating will be indicated by heat 
stained blue surfaces. Replace any parts that show 
evidence of overheating. 


Clean the parts with suitable solvent and use 
moisture-free air to dry off all the parts and clean out 
fluid passages. 
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The composition clutch plates, bands and 
synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent solution. 
To clean these parts, wipe them off with a 
lint-free cloth. New clutch plates or bands should 
be soaked in transmission fluid specified for that 
transmission type for fifteen minutes before 
being assembled. 


Do not reuse the control valve body to filter gasket or 
try to clean in solvent and reuse the oil filter on AOD. 
Upon reassembly of the transmission replace both the 
valve body to filter gasket and the oil filter on the AOD 
transmission. 


Control Valve Body 


1. Clean all parts thoroughly in clean solvent, and 
blow dry with moisture-free compressed air. If 
the valve body-to-screen gasket is removed 
on a C6 Transmission, the gasket should not 
be cleaned in a degreaser, solvent or any 
type of detergent solution. To clean the 
gasket, wipe it off with a lint-free cloth. For 
AOD, replace the valve body to filter gasket. 


Inspect all valve and plug bores for scores. Check 
all fluid passages for obstructions. Inspect the 
check valve for free movement. Inspect all mating 
surfaces for burrs or distortion. Inspect all plugs 
and valves for burrs or scores. Use crocus cloth 
to polish valves and plugs. Avoid rounding the 
sharp edges of the valves and plugs with the 
cloth. 


Inspect all springs for distortion. Check all valves 
and plugs for free movement in their respective 
bores. Valves and plugs, when dry, must fall from 
their own weight in their respective bores. 


On a C6 transmission, inspect the separator plate 
screen for obstructions. The screen must be 
clean and free of foreign material. If 
contaminated, remove it from separator plate, 
clean in a suitable solvent, and thoroughly blow 
clean with compressed air. 


Roll the manual valve on a flat surface to check 
for bent condition. 


Intermediate Servo —C6 


1. Inspect the servo bore for cracks and the servo 
piston for damage, and the piston bore and the 
servo piston stem for scores. Check fluid 
passages for obstructions. Replace damaged 
seals. 


Check the servo spring and servo band strut(s) 
for distortion. 


Inspect the cover seal and gasket cover sealing 
surface for damage. 


07-00A-37 


07-00A-38 


CLEANING AND INSPECTION (Continued) 


Low-Reverse Servo—AOD 


1. 


2. 


Inspect the servo body for cracks and the piston 
bore for scores. 


Check the fluid passages for obstructions. 


Inspect the band and the struts for distortion. 
Inspect the band ends for cracks. 


Inspect the servo spring for distortion. 


Inspect the band lining for excessive wear and 
bonding to the metal band. 


Replace damaged seals. 


Overdrive Servo—AOD 


1. 


Inspect the servo cover for cracks and the piston 
bore for scores. 


Check the fluid passages for obstructions. 


Inspect the band for wear or damage. The apply 
rod should be securely attached to the piston. 


Inspect the servo spring for distortion. 


Inspect the band lining for excessive wear and 
bonding to the metal band. 


Replace damaged seals. 


Extension Housing 


Inspect the housing for cracks. Inspect the 
gasket surface for burrs or warpage. 


Inspect the bushing for scores or wear. Replace if 
required. 


Inspect the rear seal for hardness, cracks, or 
wear. If the seal shows wear or deterioration, 
replace the seal. 


Inspect the seal counterbore and remove all burrs 
and scores with crocus cloth. 


Governor 


1. 


Inspect the governor valves and bores for scores. 


Minor scores may be removed from the valves 
with crocus cloth. Replace the governor if the 
valves or body is scored. 


On AOD transmission, inspect the governor 
screen for obstructions. The screen must be free 
of foreign material. If contaminated, clean 
thoroughly in a suitable solvent and blow dry with 
compressed air. 
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Check for free movement of the valves in the 
bores. The valves should slide freely of their own 
weight in the bores when dry. Inspect fluid 
passages in the valve body and counterweight for 
obstructions. All fluid passages must be clean. 


Inspect the mating surfaces of the governor body 
and governor distributor (C6) for burrs and 
distortion. Mating surfaces must be smooth and 
flat. 


Check the mating surface of the governor valve 
and the counterweight on Automatic Overdrive 
transmission for burrs or scratches. 


Front Pump 


Inspect the mating surfaces of the pump body and 
case for burrs. 


Inspect the drive and driven gear bearing surface 
for scores and check gear teeth for burrs. 


Inspect the front pump seal for cuts or nicks, and 
the pump bushing for scoring. 


Check the fluid passages for obstructions. 


If any parts are found damaged or worn, replace 
the pump as a unit. Minor burrs and scores may 
be removed with crocus cloth. 


On a C6 and AOD transmission, check the large 
seal ring groove of the pump body for damage. 
Check the gasket mating surface of the pump 
body for damage. 


Reverse-High Clutch — C6 —Reverse 
Clutch —AOD 


1. 


Inspect the drum band surface, the bushing, and 
thrust surfaces for scores. Minor scores may be 
removed with crocus cloth. Badly scored parts 
must be replaced. 


Inspect the clutch piston bore and the piston inner 
and outer bearing surfaces for scores. Check the 
air bleed ball valve in the clutch piston for free 
movement. Check the orifice to make sure it is 
not plugged. 


Check the fluid passages for obstructions. All 
fluid passages must be clean and free of 
obstructions. 


Inspect the clutch plates for wear, scoring, and fit 
on the clutch hub serrations. Replace all plates 
that are badly scored, worn, or do not fit freely in 
the hub serrations. 


Inspect the clutch pressure plate for scores on 
the clutch plate bearing surface. Check the clutch 
release spring(s) for distortion. 
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CLEANING AND INSPECTION (Continued) 


6. The clutch piston has a check ball similar to that 
shown. Inspect the check ball for freedom of 
movement and proper seating. 


CLUTCH 
CYLINDER 


PISTON 


SEAL =Z 


oe 


CLUTCH 
PISTON 


D2945-1C 


Forward Clutch 


1. Inspect the clutch cylinder thrust surfaces, piston 
bore, and clutch plate serrations for scores or 
burrs. Minor scores or burrs may be removed 
with crocus cloth. Replace the clutch cylinder if it 
is badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. Inspect the piston check ball for 
freedom of movement and proper seating. 
AOD—Check both check balls in the forward 
clutch cylinder for freedom of motion. 


Check the clutch release spring (C6 only) for 
distortion and cracks. Replace the spring if 
distorted or cracked. 


Inspect the composition clutch plates, steel 
clutch plates, and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored. 


Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. 
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Check the splines on the stator support for wear. 
Inspect the bushing in the stator support for 
scores. Check the input shaft (C6) for damaged 
or worn splines. Replace shaft if the splines are 
excessively worn. 


Direct Clutch—AOD 


1. Inspect the clutch cylinder thrust surfaces, piston 
bore, and clutch plate splines for scores or burrs. 
Minor scores or burrs may be removed with 
crocus cloth. Replace the clutch cylinder if it is 
badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. Inspect the piston check ball for 
freedom of movement and proper seating. 
Perform the Direct Clutch Piston Check Ball 
Leakage procedure. 


Check the clutch release springs and retainer for 
distortion and cracks. Replace the springs and 
retainer if distorted or cracked. 


Inspect the friction clutch plates, steel clutch 
plates, and clutch pressure plate for worn or 
scored bearing surfaces. Replace all parts that 
are deeply scored or polished. 


Check the clutch plates for flatness and fit on the 
clutch hub splines. Discard any plate that does 
not slide freely on the splines or that is not flat. 


Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. 


Check the splines on the direct drive shaft for 
wear, replace the shaft if the splines are 
excessively worn. 


Direct Clutch Piston Check Ball Leakage 
Procedure 


Direct clutch piston check ball—Inspect the piston 
check ball for freedom of movement. Improper seating 
of check ball will cause leakage. Leakage can be 
detected by turning the piston upside down (flat side of 
piston facing you) allowing the check ball to seat in the 
piston. Pour a small quantity of solvent over the check 
ball. If solvent drips past the check ball, replace the 
piston. 


Low-Reverse Clutch —C6 


1. Inspect the clutch cylinder piston bore and clutch 
plate serrations for scores or burrs. Minor scores 
or burrs may be removed with crocus cloth. 
Replace the case if it is badly scored or 
damaged. 
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CLEANING AND INSPECTION (Continued) 


Check the fluid passage in the case for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. 


Check the piston return springs for distortion. 
Check the piston return spring retainer for 
flatness. 


Intermediate Clutch —AOD 


1. 


Inspect the piston bore in the rear of the pump 
body for scores or burrs. Minor damage can be 
repaired with a crocus cloth. 


Check and clean all fluid passages in the case 
and pump and the piston. Inspect both lip seals 
and replace if damaged. 


Planetary One-Way Clutch 


1. 


Inspect the intermediate outer and inner races for 
scores or damaged surface areas where rollers 
contact the races. If the intermediate one-way 
clutch inner race on the AOD transmission is 
damaged, the reverse clutch drum must be 
replaced. 


Planet Carrier and Center Support (AOD) 


1. 


Inspect the clutch outer race, inner race, band 
surface, pinion gears, bearings, and thrust 
washer for roughness. 
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Inspect the composition clutch plates, steel 
clutch plates and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored. 


Check the clutch hub splines. 


NOTE: Upon reassembly the small drilled hole in 
the piston must be located toward the top of the 
transmission (12 o'clock position). 


Check the springs and spring retainer for 
damage. Note how the retainer is held to the 
body with tabs. 


Inspect composition clutch plates, steel clutch 
plates and pressure plate. Replace any badly 
worn or scored parts. 


Inspect the rollers and springs for excessive 
wear or damage. 


Inspect the spring and roller cage for bent or 
damaged spring retainers. 


Inspect the center support bushing for roughness. 


Inspect one way clutch, springs, rollers and 
springs. 
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CLEANING AND INSPECTION (Continued) 
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SUPPORT CAGE CLUTCH RACE 
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Converter and Fluid Cooler T76L-7902.C 


When internal wear or damage has occurred in the 

transmission, metal particles, clutch plate material, or 

band material may have been carried into the 

converter and oil cooler. These contaminants are a 

major cause of recurring transmission troubles and C5, C6, CONVERTER 
MUST be removed from the system before the SINC TOOL 
transmission is put back into service. 


Whenever a transmission has been disassembled to 
replace worn or damaged parts or because the valve 
body sticks from foreign material, the converter and oil 
cooler MUST be cleaned by using the Rotunda torque 
Converter Cleaner (model 0 14-00028) or equivalent. 
Under NO circumstances should an attempt be made UNIVERSAL 


to clean converters by hand agitation with solvent. BE сосн 


HOLDING TOOL 


T77L-7902-R 


Converter End Play and One Way Clutch Check 


The Tools T76L-7902-C and T77L-7902-R shown are 
used to check the converter one-way clutch. 
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CLEANING AND INSPECTION (Continued) 


End Play Check DIAL INDICATOR Ee 
1. Insert Tool T80L-7902-A into the converter pump а” CHECKING TOOL 
drive hub until it bottoms. | Т801.-7902-А 
TORQUE 


CONVERTER 


— f T80L-7902-A 
— INSTALLED INTO 
THREADED. «— x» CONVERTER 


INNER POST 


D5723-1A 


4.  Liftthe tool upward as far as it will go and note 
the indicator reading. The indicator reading is the 
total end play which the turbine and stator share. 


dicun Replace the converter unit if the total end play 
exceeds the limits. End play specifications are 

2. Expand the sleeve in the turbine spline by listed at the end in the specifications section of 

tightening the threaded inner post, until the tool is this section. | | 

Peculiar оско шо Ihe SPINS, 5. Loosen the threaded inner post to free the tool, 
3. Attach a dial indicator (with bracketry) and then remove the tool from the converter. 

TOOL-420 1-С to the tool. Position the indicator 

button on the converter pump drive hub, and set Converter One-Way Clutch Check 


the dial face at O (zero). 1. Insert the one way clutch holding Tool 


T77L-7902-R, in one of the grooves in the stator 
thrust washer. 


2. Insert the one way clutch torquing Tool, 
(T77L-7902-B) in the converter pump drive hub 
so as to engage the one way clutch inner race. 
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CLEANING AND INSPECTION (Continued) 


HOLDING TOOL 
T77L-7902-R 


Attach a torque wrench to the one way clutch 
torquing tool. With the one way clutch holding tool 
held stationary, turn the torque wrench 
counterclockwise. The converter one way clutch 
should lockup and hold a 14 N-m (10 ft-Ibs) force. 
The converter one way clutch should rotate freely 
in a clockwise direction. Try the clutch for lockup 
and hold in at least five different locations around 
the converter. 


If the clutch fails to lock up and hold at 14 N-m (10 
ft-lbs) torque, replace the converter unit. 


Converter Damper / Hub Weld Check — AOD 
Only 


1. 


Position the holding fixture Tool T83L-7902-A3 in 
a vise and clamp tight. 


Place the converter on top of the holding fixture 
aligning the pilot hub and one stud in the 
appropriate holes. 


Spline the torque adapter turning Tool 
T83L-7902-A 1 into the converter, making sure 
the splines engage the damper assembly. 


Install the pilot guide Tool T83L-7902-A2 over the 
torque adapter turning tool and onto the impeller 
hub. 


HOLD the converter snug to the holding fixture 
with one hand when applying torque. 


LOCK-UP 


HOLDING FIXTURE TOOL 


2. 


SPLINED INTO TORQUING TOOL 
STATOR CLUTCH T77L-7902-B OR 
INNER RACE T76L-7902-C D7394-28 


TORQUE 3/4 INCH 


SOCKET 


TORQUE ADAPTER 
mue: TURNING TOOL 
S; T83L-7902-A1 


PILOT GUIDE TOOL 


5 T83L-7902-A2 
X > Ç УШ: 2 < 
"LP ERRED CONVERTER 
< ŠL Z у у IIS 


Re с = 
d \ 


T83L-7902-A3 
D4820-1A 


Turn the shaft clockwise and counterclockwise 
applying approximately 67 N-m (50 ft-lbs) torque 
with a 3/4 inch drive socket and torque wrench. 


The shaft should not turn more than two degrees. 


If there is a grinding noise and/or if the shaft turns 
more than two degrees, the converter damper 
assembly, welds, rivets, or reaction hub are 
broken. Replace the torque converter. 


Stator to Impeller Interference Check 
1. 


Position the front pump assembly on a bench with 
the spline end of the stator shaft pointing up. 


Mount a converter on the pump with the splines 
on the one-way clutch inner race engaging the 


mating splines of the stator support. The 
converter hub will then engage the pump drive 
gear. 
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CLEANING AND INSPECTION (Continued) 


Hold the pump stationary and try to rotate the 
converter counterclockwise. The converter 
should rotate freely without any signs of 
interference or scraping within the converter 
assembly. 


If there is an indication of scraping, the trailing 
edges of the stator blades may be interfering with 
the leading edges of the impeller blades. In such 
cases, replace the converter. 


CONVERTER 
ASSEMBLY 


25-7 


FRONTPUMP d (Ч) 


AND STATOR 
SUPPORT SHAFT [W W 


e 0 


(0 
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Stator to Turbine Interference Check — C6 and 
AOD Converters 


1. 


Position the converter on the bench front side 
down. 


Install a front pump assembly to engage the 
mating splines of the stator support and stator, 
and pump drive gear lugs. 


Install the input shaft, engaging the splines with 
the turbine hub. 


Hold the pump stationary and attempt to rotate 
the turbine with the input shaft. The turbine should 
rotate freely in both directions without any signs 
of interference or scraping noise. 


If interference exists, the stator front thrust 
washer may be worn, allowing the stator to hit 
the turbine. In such cases, the converter must be 
replaced. 
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Check the converter crankshaft pilot for nicks or 
damaged surfaces that could cause interference 
when installing the converter into the crankshaft. 
Check the converter front pump drive hub for 
nicks or sharp edges that would damage the 
pump seal. 


INPUT SHAFT 


FRONT PUMP 
AND STATOR 
SUPPORT SHAFT 


CONVERTER 
ASSEMBLY 


Pinion Carriers 
C6 and AOD 


Individual parts of the planet carriers are not 
serviceable. 


1. 


Check the pins and shafts in the planet 
assemblies for loose fit and / or complete 
disengagement. Use a new planet assembly if 
either condition exists. Before installing a planet 
assembly, the shaft retaining pins should be 
checked for adequate staking. If necessary, 
restake the pins before installation. When 
restaking, the retaining pins must not be driven 
into the carrier any further than 1.01mm (0.040 
inch) below the surface of the carrier. 


Inspect the pinion gears for damaged or 
excessively worn teeth. 


Check for free rotation of the pinion gears. 
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CLEANING AND INSPECTION (Continued) 


Stator Support 
C6 and AOD 


1. Inspect the stator support splines for burrs and 
wear. 


Case 


Inspect the case for cracks and stripped threads. 
Inspect the gasket surfaces and mating surfaces for 
burrs. Check the vent for obstructions, and check all 
fluid passages for obstructions and leakage. 


Inspect the case bushing for scores. Check all parking 
linkage parts for wear or damage. 


If a transmission case thread is damaged, service kits 
may be purchased from local jobbers. To repair a 
damaged thread, the following procedures should be 
carefully followed. 


1. Drill out the damaged threads using the same 
drill size as the thread outside diameter. For 
example, use a 5/ 16 inch drill for a 5/ 16-18 
thread. 


Select the proper special tap and tap the drilled 
hole. The tap is marked for the size of the thread 
being repaired. Thus, the special tap marked 

5/ 16-18 will not cut the same thread as a 
standard 5/ 16-18 tap. The tap cuts a thread 
large enough to accommodate the insert, and 
after the insert is installed, the original thread size 
(5/ 16-18) is restored. 


SPECIFICATIONS 


VACUUM DIAPHRAGM ASSEMBLY SPECIFICATION 


pe 
C6 


SA 
SAD 
# Selective fit rods 


SAD — Single Area Diaphragm 
HAD — High Altitude Diaphragm 


Throttle Valve Rod # 


Part No. 
(7A380) Identification 


Transmission Diaphragm Diaphragm 
T ту Part No. Identification 


pe 
D7AP-7A337-AA | Part No. Stamped 
D70P-7ASTT-BA 
D : 


D4TP-7A377-BA 1 Black Stripe 


D5AP-7A377-AA 1 Purple Stripe 


Check the oil ring grooves in the stator support 
for nicks, burrs or damaged edges. 


Check the front and rear bushings of the stator 
support for wear or scoring. 


Select the proper coil inserting tool. These tools 
are marked with the thread size being repaired. 
Place the insert on the tool and adjust the sleeve 
to the length of the insert being used. Press the 
insert against the face of the tapped hole. Turn 
the tool clockwise and wind the insert into the 
hole until the insert is 1/2 turn below the face. 


Working through the insert, bend the insert tang 
straight up and down until it breaks off at the 
notch. 


Improperly installed inserts can be removed with 
the extractor tool. Place the extractor tool in the 
insert with the blade resting against the top coil 
1/4to 1/2turn away from the end of the coil. 
Tap the tool sharply with a hammer until the blade 
cuts into the insert. Exert downward pressure on 
the tool and turn counterclockwise until the insert 
is removed. 


1.677-1.667 No Color 
1.727-1.717 


Purple Daub 


1.611-1.601 Yellow Daub 
1.644-1.634 Blue Daub 

1.660-1.650 Green Daub 
1.710-1.700 White Daub 


1.694-1.684 Brown Daub 


CD2948-2F 
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SPECIFICATIONS (Continued) 


AUTOMATIC TRANSMISSION REFILL CAPACITY — C6 AND AOD AUTOMATIC TRANSMISSION 


Transmission 
Vehl 
“ 


E-150 — E-250 — E-350 62) 


Approximate Refill Capacity® 


4.9L (300 CID) 1-6 
5.0L (302 CID) V-8 
5.8L (351 CID) V-8 
7.5L (460 CID) V-8 
7.3L Diesel 


C 

C6 4.9L (300 CID) 16 
5.0L (302 CID) V-8 
5.8L (351 CID) V-8 
7.5L (460 CID) V-8 
7.3L Diesel 

C6 

A 


4.9L (300 CID) 1-6 
5.0L (302 CID) V-8 
5.8L (351 CID) V-8 
7.5L (460 CID) V-8 
7.3L Diesel 


F-150 — F-250 — F-350 
(4x2) 


F-150 — F-250 — F-350 
(4x4) 


Bronco 
(4x4) 


@ 

С62) 
5.0L (302 CID) V-8 
| 5.8L (351 CID) V-8 


E-150 — E-250 OD@ 5.0L (302 CID) V-8 11.6 
F-150 
(4x2) (4x4) 
Bronco (4x4) 


(Approximate dry capacity, includes cooler and lines. Fluid level indicator should be used to determine actual fluid requirements and fluid specifications. 
Check level at normal operating temperature. DO NOT OVERFILL. 


If it is necessary to add or replace fluids, use only fluids which have been certified by the supplier as meeting one of the Ford Motor Company specifications 
shown below: 


@Use Motocraft MERCON® Multi-Purpose Transmission Fluid XT-2-QDX or ООХ E4AZ-19582-B (ESP-M2C166-H). CD2928-M 


TORQUE-CONVERTER END-PLAY 


Converter End-Play 
ыы” New or Rebullt Converter 


AOD (Automatic Overdrive) 


STALL SPEED SPECIFICATIONS 


Engine Transmission | Converter 
Vehicle Application Disp Type Size 


F150/250/350 

E150/250/350 4.9L C6 1870 
Bronco 

F-250/350 

F-250/350 

F-250/350 

49L EF | — A0 — | г | 242 | аы | 
50L EFI | AOD | w | 202 | 24 | 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


T83L-7902-A2 Pilot Guide 
T83L-7902-A3 Holding Fixture 
[ТЕС 


T83T-78200-AH VRV (Vacuum Regulator Valve) Adjustment 
Gage Block — C6 


ROTUNDA EQUIPMENT 
[Model [шшш — — 
CIENT 


CD4825-1E 
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SECTION 07-00B Transmission Manual, General 
Service 


SUBJECT PAGE 
CLEANING AND INSPECTION 
Flywheel Clutch Face Випоиї............................... 07-00B-9 
Sub-Assembilies................................................... 07-00B-7 
Transmission....................................................... 07-00B-6 
DESCRIPTION 
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VEHICLE APPLICATION 


Applies to All E- 150, E-350, F-150—F-350, Bronco, 
F-Super Duty and F-Super Duty Commercial Stripped 
Chassis Vehicles Equipped with Manual Transmissions 


SUBJECT PAGE 
DIAGNOSIS 

Diagnosis Guides ................................................ 07-00B-2 
SPECIFICATIONS.................................................. 07-00B-10 
VEHICLE APPLICATION........................................... 07-00B-1 


DESCRIPTION 


Identification 


Transmission identification codes are found on the 
Vehicle Safety Compliance Certification Label found 
on the driver's door lock pillar. For identification of the 
label transmission code, refer to Section 00-01, 
Identification codes. 


Manual transmissions have service identification tags 
to identify assemblies for service purposes. Ford truck 
manual transmissions have the identification tag 
located on the left side of the transmission case. 


Transmission Identification Tag — 5 Speed 
Manual —ZF 


NUMBER OF 
FORWARD 
GEARS 


TRANSMISSION 
SIZE (APPROXIMATE 
MAXIMUM FT-L8 INPUT 
TORQUE x 10) 


SYNCHRONIZED 


MODEL 
ZF PARTS LIST NO. TRANSMISSION-SERIAL NO. 


1307 050 005 1001010 i 


NUNT E7TA-7003-HA 


RARO 4.14-0.77 БАРА 

"o ШЫМЕН 22 
Эс ESP-M2C 166-H | 

MADE IN: GERMANY 


SPEEDO 7 


Transmission Identification Tag — 5 Speed 
Manual — Mazda 


E87A 
БА 


B 
A — FORD MOTOR COMPANY PART NUMBER 
B — SERIAL NUMBER 
C — BAR CODE (INVENTORY PURPOSES) 


быш 


С8663-1А 


Transmission Identification Tag — Borg-Warner 
4-Speed Manual Transmission 


FORD 
IDENTIFICATION 
NUMBER 


BUILD 
DATE 
CODE 


MANUFACTURER'S 
IDENTIFICATION 


NUMBER C5847-1A 


Borg-Warner manual transmission have an 
identification tag located on the left middle bolt 
retaining the cover to the case. 
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DIAGNOSIS 


Diagnosis Guides 


The diagnosis guides in this Section can be used as an 
aid when diagnosing manual transmissions. 


| CONDITION POSSIBLE CAUSE RESOLUTION 


Transmission shifts hard. 1. Clutch does not completely release. | 1. Check input shaft splines for 

lubrication. Refer to “Clutch does 

not disengage completely," Section 
16-01, General Clutch Service. 

2. Add lubricant or change lubricant 
as required. 


3. Remove transmission cover. 
Check intemal shift mechanism by 
shifting into and out of all gears. 
Repair or replace as required. 


4. Check for free movement of gears 
and synchronizers. Repair or 
replace as required. 


5. Remove transmission and check 
for binding condition between 
input shaft and engine crankshaft 
pilot bearing or bushing. Check 
flywheel housing alignment. 

Repair or replace as required. 

. Add lubricant, or refill with 

specified lubricant. 

2. Check for screws, bolts, etc., of 
cab or other components 
grounding out. Correct as 
required. 

3. Check torque on transmission to 
flywheel housing bolts, output 


2. Transmission fluid low or improper 


3. Wom or damaged internal shift 
mechanism. 


4. Binding of sliding gears and/or 
synchronizers. 


5. Housings and/or shafts out of 
alignment. 


Noisy in forward gears." . Lubricant level low, or improper 
type. 


2. Components grinding on 
transmission. 


. Component housing bolts loose. 


shaft flange nut and flywheel 
housing to engine block bolts. 
Tighten bolts to specification. 
4. Flywheel housing to engine 4. Check and align flywheel housing 
crankshaft alignment. to engine crankshaft. 


5. Noisy bearings or gears. 5. Remove and disassemble 
transmission. Inspect input, output 
and countershaft bearings. Inspect 

ter gear and gear teeth 
for wear or damage. Replace as 
required. 


*While verifying the condition, determine whether the noise is gear roll-over noise, release bearing rub or some other 
transmission related noise. : 
Gear roll-over noise, inherent in manual transmissions, is caused by the constant mesh gears turning at engine idle 
speed, while the clutch is engaged and the transmission is in neutral; and release bearing rub are sometimes mistaken 
for mainshaft bearing noise. 
Gear roll-over noise will disappear when the clutch is disengaged or when the transmission is engaged in gear. 
Release bearing rub will disengage when the clutch is engaged in the event that a bearing is damaged, the noise is 
more pronounced while engaged in gear under load or coast than in neutral. 


CC5152-2C 
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DIAGNOSIS (Continued) 


Transmission Manual, General Service 


07-00B-3 


Gears clash when shifting from one 
forward gear to another. 


Transmission jumps out of gear. 


1. Engine idle speed too high. 


. Pilot bearing binding. 


. Damaged gear teeth and/or 
synchronizer. 


. Stiff shift boot. Improper fit of form 
isolation pad. 


. Loose transmission to engine 
mounting bolts, or loose levers. 


. Flywheel housing to engine 
crankshaft out of line. 


. Crankshaft pilot bearing worn. 


. Interior components damage. 


6. Worn gear teeth due to partial 
engagement. 


. Adjust engine idle speed. 


. Remove transmission and check 


for a binding condition between 
input shaft and engine crankshaft 
pilot bearing. Replace as required. 


. Disassemble transmission, repair 


or replace as required. 


. Replace shift boot if exceptionally 


stiff. Replace or rework pad to 
provide clearance. 


. Tighten transmission to engine 


block bolts to specifications. 
Loosen all bolts and reseat 
flywheel housing. Tighten all bolts. 
Tighten levers if necessary. 


. Shim or replace housing as 


required. 


. Replace bearing. 


. Disassemble transmission. Inspect 


the synchronizer sleeves for free 
movement on their hubs. Inspect 
the synchronizer blocking rings for 
widened index slots, rounded 
clutch teeth and smooth intemal 
surface. Check countershaft 
cluster gear for excessive end 
play. Check shift forks for worn or 
loose mounting on shift rails. 
Check fork pads for excessive 
wear. Inspect synchronizer sliding 
sleeve and gear clutch teeth for 
wear or damage. Repair or 
replace as required. 


. Replace wom or damaged gears. 


CC5204-2C 


Transmission will not shift into one 
gear — all others OK. 


1. Manual-shift linkage damaged or 


wom. 


2. Back-up switch ball frozen. 


3. Internal components. 


1. Lubricate, repair or replace parts 


as required. 


. If reverse is problem, check back- 


up switch for ball frozen in 
extended position (if so equipped). 


. Remove transmission. Inspect 
shift rail and fork system 
synchronizer system and gear 
clutch teeth for restricted travel. 
Repair or replace as required. 


CC5205-2B 
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DIAGNOSIS (Continued) 


CONDOR | POSSIBLE CAUSE RESOLUTION 


Transmission is locked in one gear. It | 1. Internal components. 1. Remove transmission. inspect 
cannot be shifted out of that gear. problem gears, shift rails and forks 
and synchronizer for wear or 
damage. Repair as required. 


2. Loose fork on rail. . Check shift rail interlock system. 


Transfer case makes noise. 1. Incorrect tire inflation pressures . Assure that all tires and wheels 
and/or incorrect size tires and are the same size, and that 
wheels. inflation pressures are correct. 


2. Excessive tire tread wear. . Check tire tread wear to see if 
there is more than .06 inch 
difference in tread wear between 
front and rear. Interchange one 
front and one rear wheel. Re- 
inflate tires to specifications. 


3. Internal components. . Operate vehicle in all transmission 
gears with transfer case in 2НІ, or 

Hi range. 

— If there is noise in transmission 
in neutral gear, or in some 
gears and not in others, 
remove and repair 
transmission. 


— If there is noise in all gears, 
operate vehicle in all transfer 
case ranges. If noisy in all 
ranges or HI range only, 
disassemble transfer case. 
Check input gear, intermediate 
and front output shaft gear for 
damage. Replace as required. 
If noisy in LO range only, 
inspect intermediate gear and 
sliding gears for damage. 
Replace as required. 


4-wheel drive transfer case jumps out | 1. Incomplete shift linkage travel. | . Adjust linkage to provide complete 
of gear. gear engagement. 


2. Loose mounting bolts. 2. Tighten mounting bolts. 


3. Front and rear driveshaft slip yokes | 3. Lubricate and repair slip yokes as 
dry or loose. required. Tighten flange yoke 


attaching nut to specifications. 


4. Internal components. . Disassemble transfer case. 
Inspect sliding clutch hub and 
gear clutch teeth for damage. 
Replace as required. 


CC5211-2B 
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DIAGNOSIS (Continued) 


CONDITION POSSIBLE CAUSE RESOLUTION 


Transmission leaks. 1. Improper amount of lubricant — . Check level and type. Fill to 
wrong type. bottom of filler plug hole. 


2. Other component leaking. 


2. Identify leaking fluid as engine, 
power steering or transmission. 
Repair as required. 


. Remove all traces of lube on 
exposed transmission surfaces. 
Check vent for free breathing. 
Operate transmission and inspect 
for new leakage. Repair as 
required. 


3. False report. 


4. Internal components. . Remove transmission. Inspect for 
leaks at the input shaft bearing 
retainer seal and shift rail 
expansion plug. Inspect for leaks 
at the top cover gasket. Inspect 
case for sand holes or cracks. 


Repair or replace as required. 


5. Improper installation torque on fill 
and drain plugs. 


5. Tighten to specified torque value. 


CC5212-2B 
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DIAGNOSIS (Continued) 


DIAGNOSIS GUIDE — BEARING FAILURE CONCERNS 


The service life of most transmissions is governed by the life of the bearings. The majority of bearing 
failures can be related to vibration or contamination of the fluid. Some of the biggest reasons for bearing 
failures are: 


Wom out due to other part failure. 


ACTION 


Remove, disassemble and clean the transmission then replace 
damaged parts. (Necessary to reset bearing preload if any tapered 
beraings are replaced.) 


Damage due to towing vehicle greater than 50 | Same as above. Provide correct towing procedures to tow operator. 
miles with driveshaft installed. Mainshaft 

tapered bearing and needle caged bearings 
are especially susceptible to damage. 


Wrong type or grade of lubricant [Same as ае. 
Lack of lubricant 


Vibrations-break-up of retainer and brinelling off Determine cause of vibration and correct. Otherwise proceed as above. 
races-fretting corrosion. | 


Bearings tied-up due to chips in bearings. Same as above. Replace damaged parts. 
Bearing set-up too tight or too loose. 


Improper fit of shafts or bore. Same as above. Replace any shafts or housing section with improper 
fit. 
Acid etch of bearing due to water in lube. Same as above. Identify and correct source of water entry. 
| Overloading of vehicle. | Same as above. Compare gross combined weight of vehicle and trailer 
to rated capacity. 
Incorrect preload causes faster wearing of the | Same as above. Be sure to follow pre-load setting procedure in Shop 
bearings, due to incomplete contact area. Manual. 


Replace damaged components and make sure of proper oil dam 
installation per the 1989 Light Truck Shop Manual. Check for proper 
installation of the snap ring on the mainshaft next to the oil dam. 


Replace damaged components making sure the tin oil baffle is not 
| damaged during reassembly. 


CC10325-A 


Pocket bearing not lubricated due to missing, 
damaged or misinstalled input shaft oil dam. 


Pocket bearing not lubricated due to damaged 
tin oil baffle in the input bearing shim pack. 


CLEANING AND INSPECTION 


Transmission Wipe the parts or blow compressed air on them 
until they are thoroughly dry. 


To clean the bearings, rotate them in clean 
solvent until all lubricant is removed. Hold the 


Cleaning 


After the transmission has been disassembled, soak 
the parts except the bearings, in a cleaning solvent : x : 
until all the old lubricant is dissolved or loosened. АЧЫ, eiie DU bd it from rotating, and 
Brush or scrape all foreign matter from the parts. Be y p | 

careful not to damage any of the parts with the When the bearings are dry, lubricate them 
scraper. thoroughly with transmission lubricant, and cover 
them with a clean, lint-free cloth until ready for 


An excessive amount of foreign material usually ise 


results from a bearing failure, gear seizure, tooth 
breakage, extreme synchronizer wear, or clashing І 
gears. In such cases, the input and output shaft Inspection 

bearings should be carefully inspected and Inspect all transmission parts before reassembly to 
replaced if necessary. Since countershaft determine if they should be replaced. 

bearings, output shaft pilot bearings, and reverse 

idler bearings are not so susceptible to damage 

from foreign material in the lubricant, they need 

not be replaced if they seem satisfactory. 
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CLEANING AND INSPECTION (Continued) 


Sub-Assemblies 
Gear Shift Housing 


Check the operation and condition of the shift levers, 
forks, and shift rails. If binding occurs when the levers 
are operated, disassemble the housing assembly, and 
replace the worn or damaged parts. 


Transmission Case 


Inspect the case for cracks, worn or damaged bearing 
bores, damaged threads, or similar damage. If such is 
found, replace the case. 


Holes smaller than 6.35mm (1/4 inch) diameter, such 
as sand holes or casting porosity can be repaired 
using Metallic Plastic Repair Kit, Part No. 
C6AZ-19554-A (M3D35-A) or equivalent as directed. 


Holes larger than 6.35mm (1 / 4 inch) can be repaired 
by drilling, tapping and plugging. 


The recommended procedure for using the Metallic 
Plastic Repair Kit is as follows: 


Steam clean the transmission or transfer unit 
case to remove grease, oil, or road dirt. Clean the 
repair area thoroughly. Metallic plastic will not 
stick to a dirty or oily surface. 


HEAVILY SPALLED INNER 
RACE. UNACCEPTABLE. 


Transmission Manual, General Service 


HEAVY PARTICLE INDENTATION AND 
LIGHT SPALLING. UNACCEPTABLE. ` 


1. Prepare the surface to be repaired by grinding or 
rotary filing to a clean bright metal surface. 
Chamfer or undercut the hole or porous area to a 
greater depth than the rest of the cleaned 
surface. Solid metal must surround the hole. 


2. Mixthe metallic plastic base and hardener as 
directed on the container. Stir thoroughly until 
uniform. 


3. Apply the repair mixture with a suitable clean tool 
(putty knife, wood spoon, etc.), forcing the 
mixture into the hole or porosity. 


4. Allow the repair mixture to harden by either of 
two methods: heat cure with a 250-watt lamp 
placed 254mm (10 inches) from the repaired 
surface, or air dry for 10 to 12 hours at 
temperatures above 10?C (50?F). 


5. Sandor grind the repaired area, blending it with 
the general contour of the surrounding surface. 
Do not use this method to repair casting 
cracks. 


Bearings 


Examine the bearing assemblies for cracked cups or 
races. Check the races for roughness. Inspect the 
balls and rollers for looseness, wear, chipping, flaking 
or other damage. Check the bearings for binding on 
the shafts or looseness in the bores. If any of these 
conditions are present, replace the bearings. 


LIGHTLY SPALLED INNER 
RACE. UNACCEPTABLE. 


LIGHT PARTICLE 
INDENTATION. 
ACCEPTABLE. 


07-00B-7 
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CLEANING AND INSPECTION (Continued) 


Gears 


Some forms of grind marks and tooth wear contact 
patterns are acceptable and should not be considered 
as a source of gear noise. Grind marks are distinctive 
from wear or damage which are local swells (polished 
raised projections), nicks and chips. All gears have 
possible factory repair grind marks. Phosphate 
coated gears are especially easy to recognize since 
the grind operation removes a patch of phosphate and 
base metal exposing the lighter metallic color. The 
illustrations show normal and abnormal gear tooth 
contact patterns, normal tooling marks, and approved 
and unapproved chip / nick removal procedures. 


Typical Transmission Gear Tooth Contact 
Patterns 


CONTACT PATTERN UNACCEPTABLE ACCEPT ABLE 


1. 
DESIRED PATTERN (CONTACT) 


2. 
END CONTACT PATTERN 


3. 


TRAVELING CONTACT (PATTERN MOVES 
FROM SIDE TO SIDE ON FACE OF GEAR) 


4. 
HIGH CONTACT PATTERN 


5. 
LOW CONTACT PATTERN 


C3187-2A 
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CLEANING AND INSPECTION (Continued) 


Normal Tool Marks — Typical 


NORMAL GEAR “SHAVING” 
TOOL MARKS 


NOTE: NO ROUGHNESS OR 
RIDGES EVIDENCED ON 
GEAR TOOTH FACE. 


NORMAL GEAR "SHAVING" 
TOOL MARKS. MARKS HAVE 
A “WIRE BRUSHED” 
APPEARANCE. 


NOTE: NO ROUGNESS OR 
RIOGES EVIDENCED ON 
GEAR TOOTH FACE. 


Approved Transmission Gear Tooth Chip/Nick 
Removal Procedure 


1. GRIND CHIP/NICK FROM CORNER 
FACE OF GEAR-DRIVE SIDE. 


(APPROVED) 


2. GRIND CHIP/NICK FROM EDGE 
OF GEAR O.D..MAY EXTEND 
SLIGHTLY INTO GEAR PATTERN 
ON TOOTH FACE. 

(APPROVED) 


3. GRIND CHIP/NICK FROM CORNER 
FACE OF GEAR-COAST SIDE. 


(APPROVED) 


4. GRIND CHIP/NICK FROM GEAR 
EDGE MAY EXTEND SLIGHTLY 
INTO GEAR FACE. 


(APPROVED) 


5. GRIND CHIP/NICK FROM GEAR 
FACE-IN GEAR PATTERN AREA. 
(NOT APPROVEO) 


Reverse Idler Gear 


Replace the reverse idler gear if the gear, bushing or 
roller bearings are badly worn or if the teeth are 
chipped or burred. Replace the reverse idler gear 
shaft if it is excessively worn or scored. 


input Shaft 


Replace the input shaft if it is worn, bent, or twisted, if 
the gear has chipped, nicked, worn, or missing teeth, 
or if the cone surface is damaged. If the pilot bearing 
bore is scored, replace the gear and gear rollers. 


Output Shaft 


Replace all output shaft gears that are chipped, 
nicked, burred, or badly worn. Replace the output 
shaft if it is out of round or worn, or if the pilot bearing 
surface is scored. 


Replace the speedometer drive gear if the gear teeth 
are worn or broken. Be sure to install the correct 
replacement gear. 


Thrust Washers and Bearing Covers 


Check the surfaces of all thrust washers. Replace 
washers that are scored and/or reduced in thickness. 


Replace bearing covers that are grooved or showing 
wear from the thrust or adjacent bearings. Check the 
oil return threads in the bearing covers. If the sealing 

action of the threads has been destroyed by contact 
from the input or output shafts, replace the covers. 


Synchronizer Blocking Rings 


Inspect the synchronizer blocking rings for widened 
index slots, rounded clutch teeth and smooth internal 
surfaces (must have machined grooves). With the 
blocking ring on the cone, the distance between the 
face of the gear clutching teeth and the face of the 


blocking ring must not be less than 0.6mm (0.024 inch) 
for ZF 1-, 2, 3, 4 and 5 synchronizers, 0.4mm (0.016 
inch) for ZF Reverse synchronizer, and 1.5mm (0.059 
inch) for Mazda synchronizers. 


Check the synchronizer sleeves for free movement on 
the hubs. Make sure the alignment marks (etched or 
paint marks) are properly indexed. 


Replace the seal in the input shaft bearing retainer. 
Replace the seals on the cam and shafts. 


Seals and Gaskets 


Examine and replace if necessary, input and output 
shaft bearing retainer seals and gaskets. 


Flywheel Clutch Face Runout 


Install a dial indicator Tool D78P-4201-F, G or 
equivalent so that the indicator point bears against the 
flywheel face. Turn the flywheel making sure that it is 
full forward or rearward so that crankshaft end play 
will not be indicated as flywheel runout. 
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CLEANING AND INSPECTION (Continued) 


If the flywheel clutch face runout exceeds ` 
specifications, (refer to the appropriate engine * 
Section) remove the flywheel and check for burrs N % 
between the flywheel and the face of the crankshaft : 
mounting flange. If no burrs exist, check the runout of 2 
the crankshaft mounting flange. Replace the flywheel 9 
or machine the crankshaft-flywheel mounting face if 


the mounting face flange runout is excessive. If the ring 9112 
gear runout exceeds 0.25mm (0.010 inch), check 3 
installation of the gear to the flywheel flange. If it is not » А 
properly seated, re-install it to the flywheel. If it is DIAL 2 
properly seated, replace it. Refer to Ring Gear INDICATOR 5 
Replacement in Section 03-00, Engine, жана »// 8 
Gasoline—General Service, in the Light ç 
Truck—Engine manual for the proper procedure. For PS Y 
flywheel runout specifications, refer to the appropriate ғ. (55; S DIAL 
engine Section under Specifications. сб) 2 j — INDICATOR 
—— YS p^ a D78P-4201-G 
22 s A9622-1A 
SPECIFICATIONS 


SPECIAL SERVICE TOOLS 
Number 


@Fill transmissions to bottom of filler hole. 
@ Fill with ESP-MC2138-CJ (DEXRON 1%) or equivalent. 
@Fill with ESP-M2C166-H (Motorcraft Mercon) or equivalent. 
(4) Use Manual Transmission Lubricant, D8DZ-19C547-A (ESP-M2C83-C) or equivalent. "n 
(8) Synthetic Mercon (E6AZ-19582-B) may be used in extreme operating conditions to improve bearing life; 
e Extensive idling at less than — 25°F. | 
e Severe duty at greater than 100°F if transmission lubricant is suspected of overheating. CC8883-C 
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SECTION 07-01A Transmission —E4OD Automatic 
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VEHICLE APPLICATION 
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DESCRIPTION 


EA4OD Automatic Transmission 


The E4OD Transmission is a fully automatic, 
electronically controlled, four-speed unit with a three 
element locking torque converter. The main operating 
components of the E4OD transmission include а. 
converter clutch, six multiple-disc friction clutches, 
one band, two sprag one-way clutches and a roller 
one-way clutch which provide for the desired function 
of three planetary gear sets. 


Transmission gear selection in the €) range and 
converter clutch operation is controlled by the EEC-IV 
control system. Operating conditions are relayed to 
EEC-IV by various sensors throughout the vehicle. The 
EEC-IV compares these conditions with electronically 
stored parameters and logically determines the state 
that the transmission should operate at. 


In the €) range, automatic operation of all four gears is 
possible. The Overdrive Cancel Switch, located on the 
vehicle's dashboard, disables overdrive operation and 
enables automatic operation through the first three 
gears. 


Manual gear selection is available in the 1 and 2 range. 
Second gear is commanded when the gear selector is 
in the 2 range and when downshifted into the 1 range 
at speeds above approximately 56 Km/h (35 mph) 
(for diesel 48 Km/h (30 mph). First gear is 
commanded in the 1 range at startups and when 
downshifted into 1 range below approximately 56 
Km/h (35 mph) (for diesel 48 Km/h (ЗО mph). 


NOTE: Any reference to Intermediate Brake Drum and 
Direct Clutch Cylinder are one and the same. 


07-01A-2 Transmission —E4OD Automatic 07-01A-2 
k= a ты ен T ЧЕ Ө: БЕНЕН тасқын I CER NK E CENE EAE СҮ СЫ ЖҮ РЧ ЗЫ УШУ NE EK x M MES E ER MEM IM MM OC NODE IM M LEM) DE E) 


DESCRIPTION (Continued) 


Transmission Identification Tag 


Located on the LH side to the rear of the manual lever 
position sensor. 


TRANSMISSION 


ASSEMBLY PART 
NUMBER PREFIX SERIAL 
AND SUFFIX 


ЕӘТР-ЕА 00001057 
РВА-Е BD-9K15 


ШІ 


ШІ ІШ 


2110 00001057 


BUILD DATE 


MODEL (YEAR, MONTH 
AND DAY) 
BUILD DATE CODES 
YEAR CODE MONTH CODE 

1988 — 8 JAN. — А 
1989 — 9 FEB. — B 
1990 — 0 MAR.— C 
1991 — 1 APR. — D 
1992 — 2 MAY. — E 
1993 — 3 JUN. — F 
1994 — 4 JUL. — G 
1995 — 5 AUG. — H 
1996 — 6 SEP. — J 
1997 — 7 OCT. — K 

NOV. — L 


DEC. — M D9250-1B 


E40D AUTOMATIC TRANSMISSION — 
ED 
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655555Е655588 5 


7A039-DA 
7A039-EA 
7H102 
7A034 
7052 


N605802-S36 
N606569-S36 


N605803-S36 


7F293 


N805312-S100 


7017 
N805260-S 


7G379 
7L323 


7A248 
7D441 
7A103 
7D014 
7E486 
7G402 
7A136 
7N463 
7L027 
7N171 


N605770-S36 


7A434 
7G387 


E4OD AUTOMATIC TRANSMISSION — EXPLODED VIEW LEGEND 


CASE ASSEMBLY 

VENT ASSEMBLY 

GASKET — EXTENSION HOUSING 

EXTENSION ASSEMBLY (4X2) 

— EXTENSION & BUSHING ASSY. 

— EXTENSION 

EXTENSION ASSEMBLY (4X4) 

EXTENSION ASSEMBLY (SUPERDUTY) 

BRACKET — WIRING 

BUSHING — EXTENSION HOUSING (4X2) 

SEAL — EXTENSION HOUSING (4X2) 

BOLT — EXTENSION (4X2 BOTTOM) (2 PCS.) М10Х1.5Х35ММІ 
BOLT — EXTENSION (SUPERDUTY & 4X4 BOTTOM) (2 PCS.) 
M10X1.5X90MM 

BOLT — EXTENSION (TOP) (7 PCS.) M10X1.5X40MM 
SENSOR — MANUAL LEVER POSITION 

BOLT ASSEMBLY (2 PCS.) M6X1.0X30MM 

SEAL — MANUAL LEVER 

STUD — CASE TO SOLENOID BODY (1 PC.) M6X1.0X79MM 
BALL — RUBBER CHECK (9 PCS.) (2 IN MAIN CONTROL) 
BALL — STEEL CHECK (1 PC.) 

STUD — CASE TO CONTROL ASSEMBLY (4 PCS.) 
M6X1.0X61.25MM 

EPC BLOW-OFF SPRING 

EPC BLOW-OFF BALL 

GASKET — SEPARATOR 

PLATE — SEPARATOR 

GASKET — SEPARATOR 

SCREEN — SOLENOID 

PLATE — SEPARATOR PLATE REINFORCING 
BOLT (3 PCS.) M6X1.0X16MM 

SOLENOID BODY ASSEMBLY 

BOLT — TORX HEAD (9 PCS.) M6X1.0X40MM 
MAIN CONTROL BODY ASSEMBLY 

BOLT (18 PCS.) M6X1.0X42.5MM 
ACCUMULATOR BODY ASSEMBLY 

GASKET — OIL PAN 

FILTER AND SEAL ASSEMBLY (4X2) 

FILTER AND SEAL ASSEMBLY (4X4) 

NUT (5 PCS.) M6X1.0 

BOLT (7 PCS.) M6X1.0X66MM 

PAN — OIL (4X2) 

PAN — OIL (4X4) 

BOLT — OIL PAN (20 PCS.) M8X1.25X12MM 
TORQUE CONVERTER ASSEMBLY 

— PLUG — CONVERTER DRAIN 1/8 IN-27 

SHAFT — INPUT 

BOLT & WASHER ASSEMBLY — PUMP (9 PCS.) 
М8Х1.25Х65ММ 

— WASHER — REPLACEMENT (9 PCS.) 

SEAL RING — TEFLON 


SEAL — CONVERTER HUB 
SEAL — SQUARE CUT O.D. PUMP 
PUMP ASSEMBLY 

WASHER — PUMP THRUST 
NEEDLE BEARING ASSEMBLY 
SEAL RING — TEFLON (2 PCS.) 
GASKET — PUMP 

STUB TUBE 

MAGNET — PAN #NOT SERVICED 
PLUG — CONVERTER ACCESS * SERVICED IN KITS ONLY 
BOLT — HEAT SHIELD (2 PCS.) 

HEAT SHIELD — SOLENOID BODY CONNECTOR 

COAST CLUTCH CYLINDER ASSEMBLY 


51. 
52. 
53. 
54. 
55. 
56. 
57. 


7B437 
N805310-S101 
N805311-S101 


70034 
70028 
7E221 


SEAL — INNER 
SEAL — OUTER 
PISTON 


RING — PISTON APPLY 

SPRING — PISTON RETURN 

RING — RETAINING 

PLATE — COAST CLUTCH EXTERNAL SPLINE (2 PCS.) 
PLATE — COAST CLUTCH INTERNAL SPLINE (2 PCS.) 
PLATE — COAST CLUTCH PRESSURE 

RING — RETAINING (SELECTIVE FIT) 

RING — RETAINING 

RING — RETAINING 

GEAR ASSEMBLY — OVERDRIVE SUN 

RING — RETAINING 

RING — RETAINING (OUTER RACE TO OVERDRIVE RING GEAR) 
RING — RETAINING (OVERDRIVE OWC TO OUTER RACE) 
RACE — OVERDRIVE ONE WAY CLUTCH OUTER 

CLUTCH ASSEMBLY — OVERDRIVE ONE WAY 

RACE — OVERDRIVE ONE WAY CLUTCH INNER 

WASHER — THRUST 

PLANET ASSEMBLY — OVERDRIVE 

— CARRIER 

— PLANET GEARS (3 OR 4 PCS.) 

— PLANET SHAFTS (3 OR 4 PCS.) 

— THRUST WASHERS (6 OR 8 PCS.) 

— NEEDLE BEARINGS (60 OR 80 PCS.) 

— RETAINING PINS (3 OR 4 PCS.) 

— NEEDLE BEARING ASSEMBLY 

NEEDLE BEARING ASSEMBLY 

GEAR — OVERDRIVE RING 

CENTER SHAFT 

RING " RETAINING (CENTER SHAFT TO OVERDRIVE RING 
GEAR 

NEEDLE BEARING ASSEMBLY 

RING — OVERDRIVE RETAINING (SELECTIVE FIT) 

PLATE — OVERDRIVE CLUTCH PRESSURE 

PLATE — OVERDRIVE CLUTCH INTERNAL SPLINE (2 PCS.) 
PLATE — OVERDRIVE CLUTCH EXTERNAL SPLINE (2 PCS.) 
RING — RETURN SPRING RETAINING 

SPRING — OVERDRIVE RETURN 

PISTON — OVERDRIVE 

SEAL — OVERDRIVE OUTER 

SEAL — OVERDRIVE INNER (SAME AS INTERMEDIATE INNER) 
RING — INT./O.D. CYLINDER RETAINING 

CYLINDER — INTERMEDIATE/OVERDRIVE 

SEAL — INTERMEDIATE INNER 

PISTON — INTERMEDIATE 

SEAL — INTERMEDIATE OUTER 

SPRING — INTERMEDIATE RETURN 

SUPPORT ASSEMBLY — CENTER 

WASHER — THRUST 

SEAL — OIRECT CLUTCH CAST IRON (2 PCS.) 

PLATE — INTERMEDIATE CLUTCH APPLY 

PLATE — INTERMEDIATE CLUTCH INTERNAL SPLINE 

(2 OR 3 PCS.) 

PLATE — INTERMEDIATE CLUTCH EXTERNAL SPLINE 

(1 OR 2 PCS.) 

PLATE — INTERMEDIATE CLUTCH PRESSURE 

BOLT — CYLINDER HYDRAULIC FEED (1 PC.) M10X1.5X24MM 
BOLT — CENTER SUPPORT HYDRAULIC FEED 

(2 PCS.) M12X1.75X31MM 

BAND ASSEMBLY 

SPRING — SERVO RETURN 


PISTON ASSEMBLY — SERVO CD9252-C 
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7B070-AA 
377127-S 
7B066-AA 
7E457 
7B442-FA 
7E311-AA 
7B066-BA 
377127-S 
377437-S 
377444-S 
386841-S 
386842-S 
70090 


377132-S 
7D393 
7D392 
7F078 
7D423 
7A398 


E4OD EXPLODED VIEW LEGEND (CONTINUED) 


PLATE — SERVO COVER 

RING — SERVO RETAINING 

RACE — INTERMEDIATE ONE WAY CLUTCH OUTER 
CLUTCH ASSEMBLY — INTERMEDIATE 

ONE WAY 

WASHER — THRUST (LG. DIA.) 

DRUM ASSY. — INTERMEDIATE BRAKE 

SEAL — INNER 

SEAL — OUTER 

PISTON ASSEMBLY 

— PISTON 

— CHECK BALL (7/32 INCH DIA.) 

— BALL RETAINER 

SPRING — PISTON RETURN 

RING — SPRING RETAINING 

WASHER — THRUST (SMALL DIA.) 

PLATE — DIRECT CLUTCH INTERNAL SPLINE (3 OR 4 PCS.) 
PLATE — DIRECT CLUTCH EXTERNAL SPLINE (3 OR 4 .) 
PLATE — DIRECT CLUTCH PRESSURE 

RING — RETAINING (SELECTIVE FIT) 

RING — RETAINING 

RING — RETAINING 

RING — RETAINING 

RING — RETAINING 

SEAL RING — TEFLON (2 PCS.) 

NEEDLE BEARING ASSEMBLY 

CYLINDER — FORWARD CLUTCH ASSEMBLY (3 OR 4 PLATE) 
SEAL — INNER  . 

SEAL — OUTER 

PISTON ASSEMBLY 

— PISTON 

— CHECK BALL 

— BALL RETAINER 

RING — PISTON APPLY 

SPRING — PISTON RETURN 

RING — RETAINING (FOR RETURN SPRING) 

PLATE — FORWARD CLUTCH PRESSURE 

SPRING — CUSHION 

PLATE — FORWARD CLUTCH EXTERNAL SPLINE (3 OR 4 PCS.) 
PLATE — FORWARD CLUTCH INTERNAL SPLINE (3 OR 4 PCS.) 
PLATE — REAR CLUTCH PRESSURE 

RING — RETAINING (SELECTIVE FIT) 

RING — RETAINING 

RING — RETAINING 

RING — RETAINING 

RING — RETAINING 

WASHER — PLASTIC THRUST 


RING — RETAINING 

HUB — FORWARD 

GEAR — FORWARD RING 

NEEDLE BEARING ASSEMBLY 

WASHER — THRUST 

PLANET ASSEMBLY — FORWARD 

— CARRIER 

— PLANET GEARS (3 OR 4 PCS.) 

— PLANET GEAR SHAFTS (3 OR 4 PCS.) 
— THRUST WASHERS (6 OR 8 PCS.) 

— NEEDLE BEARINGS (51 OR 68 PCS.) 
— RETAINING PINS (3 OR 4 PCS.) 
NEEDLE BEARING ASSEMBLY 

GEAR ASSEMBLY — FORWARD/REVERSE SUN 
INPUT SHELL 

WASHER — THRUST 


142. 377300-S 
143. — N805207-S 
144. 70408 
145. 7В442-ЕА 
146. 7Е312 
147. 377155-S 
148. 70423 
149. 70006 

# 70007 

Ж 70008-ВВ 

% 7A238-BA 

& 7А242-ВА 

& 70037-СА 

& 380225-5 
150. 70423 
151. 387031-5 
152. 7А153 
153. 70164 


154. 377132-S 
155.  E7AP-7E193-AA 


E7TP-7E193-AA 

# ЕТАР-70390-АА 
# ЕТТР-70390-АА 
#  7E392 
# 7190 
# 377135-S 
#  7E194 

156.  7E413 

157. 70171 

158. 7Ғ153 

159. 70404 

160. 70403 

161 70402 

162. 70167 

163. 78368 

164.  7A233 

165. 7060-АА 


167.  7D070 
168. 387640-5 
169. 7А441 
170. М805232-5 
171. 70419 
172.  N805261-S190 
173.  7G101 
174. 74256 
174A. 7341 
175.  7B210 
176. 7А115 
177. | WN800287-S36 
178.  7E332 
179. М№805503-5 
180. 70410 
181. 87034-94 
182.  7A228 
183. 7А020 


$NOT SERVICED 


* SERVICED IN KITS ONLY 


RING — RETAINING 

RING — RETAINING 

PLATE — REVERSE CLUTCH PRESSURE 
PLATE — REVERSE CLUTCH EXTERNAL SPLINE (5 OR 6 PCS.) 
PLATE — REVERSE CLUTCH INTERNAL SPLINE (5 OR 6 PCS.) 
RING — RETAINING 

WASHER — THRUST 

PLANET ASSEMBLY — REVERSE 

— CARRIER 

— PLANET GEARS (3 OR 4 PCS.) 

— PLANET GEAR SHAFTS (3 OR 4 PCS.) 

— THRUST WASHERS (6 OR 8 PCS.) 

— NEEDLE BEARINGS (63 OR 84 PCS.) 

— RETAINING PINS (3 OR 4 PCS.) 
WASHER — THRUST 

RING — RETAINING (FOR OUTPUT SHAFT) 
(1-1/2 IN DIA.) 

GEAR — REVERSE RING 

HUB — OUTPUT SHAFT 

RING — RETAINING 

REVERSE HUB AND CLUTCH ASSY (4X2) 
REVERSE HUB AND CLUTCH ASSY (4X4) 
— HUB ASSEMBLY (4X2) 

— HUB ASSEMBLY (4X4) 

— SPRING ASSEMBLY 

— ROLLER — OVERRUNNING CLUTCH 

— RING — RETAINING (2 PCS.) 

— BUSHING — OVERRUNNING CLUTCH 
NEEDLE BEARING ASSEMBLY 

RACE — LOW/REVERSE ONE WAY CLUTCH INNER 
SPRING ASSEMBLY — PISTON RETURN 


SEAL — INNER 
SEAL — OUTER 
PISTON 


BOLTS (5 PCS.) 5/16 IN-24 (ONE WAY CLUTCH TO CASE) 
WASHER — THRUST 

PARKING GEAR 

OUTPUT SHAFT ASSEMBLY (4X2) 

OUTPUT SHAFT ASSEMBLY (4X4) 

RING — RETAINING (1-9/16 IN DIA.) 

SPRING — PARKING PAWL RETURN 

PIN — PARKING PAWL 

PARKING PAWL 

BOLT AND WASHER ASSEMBLY (2 PCS.) 
PLATE — PARKING ROD GUIDE 

BOLT (1 PC.) 

ABUTMENT — PARKING PAWL ACTUATING 
LEVER ASSEMBLY — MANUAL CONTROL 
INSULATOR 

PIN — MANUAL LEVER RETAINING 

LEVER — INNER DETENT 


. NUT — INNER DETENT LEVER M14X1.5 HEX 


SPRING ASSEMBLY — MANUAL VALVE DETENT 
BOLT — HEX FLANGE HEAD M6X1.0X16.5MM 
ROD ASSEMBLY — PARKING PAWL ACTUATING. 
O-RING FILLER TUBE 

TUBE ASSY. — OIL FILLER 

INDICATOR ASSY. — OIL LEVEL 
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DESCRIPTION (Continued) 


Thrust Washer and Needle Bearing Locations 


7G128 


7G400 


| 


il 


d m 
7» M 
= ды. 
70423 
7D090 
7L326 BASE NUMBERS DESCRIPTION 
7G401 70014 THRUST WASHER - PUMP SUPPORT 


70428 7E486 NEEDLE BEARING - SUN GEAR 
7G400 THRUST WASHER — OVERDRIVE PLANETARY CARRIER 
76128 NEEDLE BEARING — CENTER SHAFT 
76178 NEEDLE BEARING — CENTER SUPPORT 
71326 THRUST WASHER - CENTER SUPPORT 
7G401 THRUST WASHER - INTERMEDIATE ONE-WAY CLUTCH 
70428 THRUST WASHER - INTERMEDIATE BRAKE DRUM 
7F374 NEEDLE BEARING — FORWARD CLUTCH (PLASTIC) 

CYLINDER 


7F078 NEEDLE BEARING — SUN GEAR 

7D090 THRUST WASHER - FORWARD CLUTCH HUB 
70423 THRUST WASHER - PLANETARY CARRIER 
7E413 NEEDLE BEARING - OUTPUT SHAFT HUB 


7B368 THRUST WASHER — OUTPUT SHAFT D9253-2A 
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DESCRIPTION (Continued) 


E4OD Automatic Transmission 


E40D AUTOMATIC TRANSMISSION 


TORQUE 
CONVERTER 


CONVERTER 
LOCK-UP 
CLUTCH 


a 


NN OVERDRIVE | 
PLANET 

SSS FORWARD 

| SEG PLANET REVERSE 

Ss è 


PLANET 


PH 


(А 


PARKING 
ASSEMBLY 


DUAL “ 


MANUAL 
LEVER 
POSITION 
` SENSOR 
LINE PRESSURE MANUAL 
TAP 


LEVER 
D9279-2B 


DIAGNOSIS AND TESTING 


It is preferable to check the transmission fluid level at 
normal operating temperature. After approximately 20 
miles (23Km) of driving. However, if necessary, you 
can check the fluid level without having to drive 20 
miles to obtain a normal operating temperature if 
outside temperatures are above 10?C (50?F). 


NOTE: If the vehicle has been operated for an 


| | | extended period at high speeds or in city traffic during 
General Diagnosis and Testing hot weather, or pulling a trailer, the vehicle should be 
turned off for about ЗО minutes to allow the fluid to coo! 


before checking. 


Diagnosis and testing has been divided into three 
sections; General, Diagnosis Guides, and Electrical. 
The recommended procedure for diagnosis of any 
observed condition is spelled out in the Diagnosis 
Guides. 


Automatic Transmission —Fluid Checking and 
Adding Procedure 


Under normal circumstances, you do not need to 
check the fluid level of the transmission, since your 
vehicle does not use up transmission fluid. However, if 
the transmission is not working properly—for 
instance, the transmission may slip or shift slowly, or 


Checking The Automatic Transmission Fluid 


With the vehicle on a level surface, start the engine 
and move the transmission shift selector through all of 
the gear ranges allowing sufficient time for each 
position to engage. Securely latch the transmission 
shift selector in the park position, fully set the parking 
brake and leave the engine running. 

you may notice some sign of fluid leakage—the fluid 
level should be checked. 


NOTE: Vehicles equipped with 4X4 applications must 
have the 4X4 shift selector in any position other than 
neutral. 


CAUTION: Your vehicle should not be driven if the 
fluid level is below the bottom hole on the 
dipstick and outside temperatures are above 

. 10°С (50°F). 
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DIAGNOSIS AND TESTING (Continued) 


Wipe off the dipstick cap, pull the dipstick out and wipe 
the indicator end clean. Put the dipstick back into the 
filler tube and make sure it is fully seated. Pull the 
dipstick out and read the fluid level. 


When checking fluid at normal operating temperature, 
the fluid level should be within the crosshatched area 
on the dipstick. When the vehicle has not been driven, 
and outside temperature is above 10°C (50°F), the 
fluid level should be between the holes on the dipstick. 


Adding Fluid 


The fluid type is stamped on the dipstick. Before 
adding any fluid, be sure that the correct type will be 
used. 


Add fluid in 1/2 pint (.25L) increments through the filler 
tube to bring the level to the correct area on the 
dipstick. If an overfill occurs, excess fluid should be 
removed by a qualified technician. 


FLUID LEVEL AT NORMAL 
OPERATING TEMPERATURE 
66°C TO 77°С (150°F TO 
170°F) 


FLUID LEVEL WHEN 
VEHICLE HAS NOT BEEN 
DRIVEN, AND OUTSIDE 
TEMPERATURE 

IS ABOVE 10°C (50°F) 


DO NOT 
DRIVE MARK 


D7423-1B 


High or Low Fluid Level 


A fluid level that is too high will cause the fluid to 
become aerated. Aerated fluid will cause low control 
pressure, and the aerated fluid may be forced out the 
vent. 


A fluid that is too low will affect transmission 
operation. Low level may indicate fluid leaks that could 
cause transmission damage. 


Fluid Condition Check 
1. Make the normal fluid level check as outlined. 


2. Observe color and odor of the fluid. It should be 
red; not brown or black. Odor may indicate 
overheating condition, clutch disc or band failure. 


3. Useanabsorbent white facial tissue and wipe the 
dipstick. Examine the stain for evidence of solids 
(specks of any kind) and for antifreeze signs (gum 
or varnish on dipstick). 


If specks are present in the fluid or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is confirmed 
by further evidence of coolant or excessive solids 
in the transmission oil pan, the transmission must 
be disassembled and completely cleaned and 
serviced. This includes cleaning and flushing the 
torque converter and transmission cooling 
system. During disassembly and assembly, all 
overhaul checks and adjustments of clearances 
and end play must be made. After the 
transmission has been serviced, all diagnostic 
tests and adjustments listed in the Diagnostic 
Charts must be completed to ensure that the 
problem has been corrected. 


Fluid Leakage Checks 


Check the vehicle speed sensor and speedometer 
cable connection at the transmission. Replace the 
rubber seal if necessary. 


Leakage at the transmission oil pan gasket often can 
be stopped by tightening the attaching bolts to 
specification. If necessary, replace the gasket. 


If leakage is found by the solenoid body connector, 
refer to In Vehicle Service under Valve Body and 
Intermediate Band Servo in this section. Replace 
O-ring on the connector snout of the solenoid body 
assembly as outlined. 


Check the fluid filler tube connection at the 
transmission case. If leakage is found here, install a 
new stub tube. 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank for 
looseness, wear, or damage. If leakage cannot be 
stopped by tightening a fluid line tube nut, replace the 
damaged parts. Refer to Oil Cooler and Steel Lines. 
When fluid is found to be leaking between the case and 
the cooler line fitting, tighten the fitting to maximum 
specification. Do not try to stop the fluid leak by 
increasing the torque beyond specification. This 
may cause damage to the case threads. If the leak 
continues, replace the cooler line fitting and tighten to 
specification. The same procedure should be followed 
for fluid leaks between the radiator cooler and cooler 
line fittings. 


Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the cooler 
in the radiator is probably leaking. 


The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings and 
applying 345-5 17 kPa (50-75 psi) air pressure to the 
fittings. Remove the radiator cap to relieve the 
pressure buildup at the exterior of the oil cooler tank. If 
the cooler is leaking and/or will not hold pressure, 
replace the cooler. 


If leakage is found at the manual lever shaft, replace 
the seal. 


When a converter drain plug leaks, remove the drain 
plug. Coat the threads with Pipe Sealant Teflon? 
D8AZ-19554-A or equivalent and install drain plug. 
Tighten to specifications. 
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DIAGNOSIS AND TESTING (Continued) 


Check for fluid leaking from the end of extension 
housing. Leakage may result from damaged seal, 
missing garter spring or worn extension bushing. 
Replace seal assembly and/or bushing as necessary. 


Oil soluble aniline or fluorescent dyes premixed at the 
rate of 2.5ml (1/2 teaspoon) of dye powder to 0.231 
(1/2 pint) of transmission fluid have proven helpful in 
locating the source of fluid leakage. Such dyes may be 
used to determine whether an engine oil or 
transmission fluid leak is present, or if the fluid in the oil 
cooler leaks into the engine coolant system. A black 
light must be used with the fluorescent dye solution. 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the 
converter area, use the following procedures to locate 
the exact cause of the leakage. Leakage at the front 
of the transmission as evidenced by fluid around the 
converter housing, may have several sources. By 
careful observation, it is possible in many instances, to 
pinpoint the source of the leak before removing the 
transmission from the vehicle. The paths which the 
fluid can take to reach the bottom of the converter 
housing are as follows: 


Possible Converter Area Leak Points 


CRANKSHAFT CONVERTER 
LEAK IMPELLER SEAL 
LEAK 


` 


‘ 
i 
1 
4 
i 
i 
i 
I 
4 
i 
4 
4 
1 


is | 
ç 


TORQUE CONVERTER 
STUD LEAK 


- 9 e e e e 


PUMP SEAL 
LEAK 
D9131-18 


1. Fluid leaking by the converter impeller hub seal lip 
will tend to move along the converter impeller hub 
and onto the back of the impeller housing. Except 
in the case of a total seal failure, fluid leakage by 
the lip of the seal will be deposited on the inside of 
the converter housing only, near the outside 
diameter of the housing. 
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Fluid leakage by the outside diameter of the 
converter hub seal and the case will follow the 
same path which the leaks by the inside diameter 
of the seal follow. | 


Fluid leakage from the converter to the flywheel 
stud weld will appear at the outer diameter of the 
converter on the back face of the flywheel, and in 
the converter housing only near the flywheel. If a 
converter-to-flywheel stud leak is suspected, 
remove converter and pressure check as 
outlined. 


Fluid leakage from the pump will flow down the 
back of the converter housing. Leakage may be 
from loose or missing pump bolts, torn or 
damaged pump to case gasket and/or a worn 
pump bushing. 


Engine oil leaks are sometimes improperly 
diagnosed as transmission pump seal leaks. The 
following areas of possible leakage should also 
be checked to determine if engine oil leakage is 
causing the problem. 


a. Leakage at the rocker arm cover may allow 
oil to flow over the converter housing or seep 
down between the converter housing and 
cylinder block causing oil to be present in or 
at the bottom of the converter housing. 


b. Oil gallery plug leaks will allow oil to flow 
down the rear face of the block to the 
converter housing. 


C. Leakage at the crankshaft seal will work 
back to the flywheel, and then into the 
converter housing. 


The following procedures should be used to 
determine the cause of the leakage before 
service is made. 


a. Remove the transmission dipstick and note 
the color of the fluid. Original factory fill fluid 
is dyed red to aid in determining if leakage is 
from the engine or transmission. Unless a 
considerable amount of makeup fluid has 
been added or the fluid has been changed, 
the red color should assist in pinpointing the 
leak. 


b. Remove the converter housing cover. Clean 
off any fluid from the top and bottom of the 
converter housing, front of the transmission 
case, and rear face of the engine and oil pan. 
Clean the converter area by washing with 
suitable nonflammable solvent, and blow dry 
with compressed air. 


c. Washout converter housing and the front of 


the flywheel. The converter housing may be 
washed out using clean solvent and a 
squirt-type oil can. Blow all washed areas dry 
with compressed air. 
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DIAGNOSIS AND TESTING (Continued) 


d. Start and run the engine until the transmission Converter and Fluid Cooler 


reaches its normal operating temperature. When internal wear or damage has occurred in the 
Observe the back of the block and top of the transmission, metal particles, clutch plate material, or 
converter housing for evidence of fluid band material may have been carried into the 
leakage. Raise the vehicle on a hoist, refer to converter and oil cooler. These contaminants are a 
Pre-Delivery manual Section 50-04, and run major cause of recurring transmission troubles and 
the engine at fast idle, then at engine idle, MUST be removed from the system before the 
occasionally shifting to the DRIVE and transmission is put back into service. 

REVERSE ranges to increase pressure within 05 

the transmission. Observe the front of the CAUTION: Whenever a transmission has been 
flywheel, back of the block (in as far as disassembled to replace worn or damaged parts 
possible), and inside the converter housing or because the valve body sticks from foreign 
and front of the transmission case. Run the material, the converter and oil cooler MUST be 
engine until fluid leakage is evident and the cleaned by using the Rotunda Torque Converter 
probable source of leakage can be Cleaner (Model 014-00028) or equivalent. Under 
determined. NO circumstances should an attempt be made to 


clean converters by hand agitation with solvent. 


Converter Leakage Check 


If welds on the torque converter indicate leakage, Converter End Play Check 


remove the converter and make the following check. 1. Insert Tool T80L-7902-A or equivalent into the 

| converter pump drive hub until it bottoms. 
Assemble Rotunda Torque Converter Leak Test Kit | | | 
021-00054 or equivalent, to the converter. Test the 2. Expand the sleeve in the turbine spline by | 
converter for leaks, following the directions supplied tightening the threaded inner post until the tool is 
with the kit. securely locked into the spline. 


Rotunda Torque Converter Leak Test Kit 
02 1-00054 


aD =т=т 
КЕН BOSE INSTALLED INTO 
— CONVERTER 
BE T80L-7902-A 
SLEEVE 


D9269-1A 


D9273-1B 
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DIAGNOSIS AND TESTING (Continued) 


3. Attach a Dial Indicator with Bracketry 
TOOL-4201-C or equivalent to the tool. Position 
the indicator button on the converter pump drive 
hub, and set the dial face at O (zero). 


DIAL INDICATOR 
WITH BRACKETRY 
TOOL-4201-C 


END PLAY 
CHECKING TOOL 
T80L-7902-A 


TORQUE 
CONVERTER 


D5723-1A 


TORQUE-CONVERTER END-PLAY 
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Lift the tool upward as far as it will go and note 
the indicator reading. The indicator reading is the 
total end play which the turbine and stator share. 
Replace the converter unit if the total end play 
exceeds the limits. End play specifications are 
listed below. 


Loosen the threaded inner post to free the tool, 
and then remove the tool from the converter. 


Converter End-Play 
кшш New or Rebuilt Converter 


014 — 098 071 Мах 


С09249-С 


Torque Converter One-Way Clutch inspection 


In order to test the converter one-way clutch, insert 
fingers into the torque converter. Reaching the first 
splined segment, attempt to spin it. The segment 
should rotate freely clockwise and should not turn 


counterclockwise without the converter turning with it. 
If the segment rotates freely counterclockwise or does 


not rotate freely clockwise, the one-way clutch has 
failed and the torque converter should be replaced. 


Stator to Impeller Interference Check 


1. Position the stator support on a bench with the 
spline end of the shaft pointing up. 


Mount a converter on the stator support with the 
splines on the one-way clutch inner race engaging 
the mating splines of the stator support. 


Hold the stator support stationary and try to 
rotate the converter counterclockwise. The 
converter should rotate freely without any signs 
of interference or scraping within the converter 
assembly. 


If there is an indication of scraping, the trailing 


edges of the stator blades may be interfering with 
the leading edges of the impeller blades. In such 
cases, replace the converter. 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: Stator support may remain in pump 


assembly during this test. 
CONVERTER — 
ASSEMBLY — 


STATOR Q 
SUPPORT SHAFT V- 


D9270-1A 


Stator to Turbine Interference Check 
1. Position the converter on the bench front side 
down. 


2. Install a stator support to engage the mating 
splines of the stator support shaft. 


3. Install the input shaft, engaging the splines with 
the turbine hub. 
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INPUT 
SHAFT 
STATOR T ATS 
SUPPORT т» 
іш ТІ 


CONVERTER 
ASSEMBLY D9271-1B 


4. Hold the stator shaft stationary and attempt to 


rotate the turbine with the input shaft. The turbine 
and lock-up clutch assemblies should rotate in 
both directions, not exceeding maximum torque 
of 9.5 N-m (7 ft-Ib), without any signs of metallic 
interference or scraping noise. 


5. If interference exists, the stator front thrust 


washer may be worn, allowing the stator to hit 
the turbine. In such cases, the converter must be 
replaced. 


Check the converter crankshaft pilot for nicks or 
damaged surfaces that could cause interference 
when installing the converter into the crankshaft. 
Check the converter impeller hub for nicks or 
sharp edges that would damage the pump seal. 


NOTE: Stator support may remain in pump 
assembly during this test. 


Line Pressure Test 
1. Connect pressure gauge to line pressure tap. 
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DIAGNOSIS AND TESTING (Continued) 


| 2. Start engine and check line pressures. Refer to 
Line Pressure Tap the following chart to determine if line pressure is 
within specification. 


IDENTIFICATION 


TAG 
LINE PRESSURE 
TAP 
PRESSURE 
GAUGE 
T57L-77820-A 
OR EQUIVALENT D9248-1B 


Line Pressure Specifications 


1655-1827 240-265 
1076-1200 156-174 
1082-1255 157-182 


1655-1827 
1076-1200 
1110-1282 


З. If line pressure is not within specification, perform 
air pressure checks and service main control 
system. 
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DIAGNOSIS AND TESTING (Continued) 


Line Pressure Test Chart 


Converter Clutch Test 
1. 


2. 


LINE PRESSURE TEST 


LOW AT IDLE HIGH AT IDLE 
IN ALL RANGES IN ALL RANGES 


CHECK LOW FLUID LEVEL, RESTRICTED 
INTAKE FILTER, LOOSE MAIN BODY, 
SOLENOID BODY OR ACCUMULATOR 
BODY TO CASE BOLTS, EXCESSIVE 
LEAKAGE IN PUMP, CASE, CONTROL 
BODIES, STICKING MAIN REGULATOR 
VALVE OR A DAMAGED INLET TUBE 
SEAL ON INLET FILTER. 


CHECK MAIN REGULATOR VALVE, 
SOLENOID BODY AND WIRING HAR- 


NESS. RUN QUICK TEST REFERRED TO 
IN ELECTRICAL DIAGNOSIS IN THIS 
SECTION. 


LINE PRESSURE TEST 


LOW IN 


FORWARD 


COAST CLUTCH, CLUTCH, 
LOW/REVERSE FORWARD INTERMEDIATE 
DIRECT CLUTCH CLUTCH AND 


SERVO 


Stall Test 


Connect a tachometer to the vehicle. 
items: 


ө Converter one-way clutch 

ө Forward clutch 

ө Low/Reverse one-way clutch 
ө 

E 


Bring engine and transmission up to normal 
operating temperature by driving the vehicle at 
highway speeds for approximately 15 minutes in 
6) range. 


After normal operating temperatures are 
reached, maintain a constant vehicle speed of 
about 80 km/h (50 mph), and tap the brake pedal 


Reverse clutch 


Overdrive one-way clutch 
with the left foot. 


Engine rpm should increase when the brake pedal 
is tapped, and decrease about five seconds after 
the pedal is released. If this does not occur, refer 

to Converter Clutch Diagnosis in the 

Condition / Cause Charts. 


e Direct clutch 


ө Engine performance 


temperatures. 


STALL TEST. 
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FORWARD 
CLUTCH, 
LOW/REVERSE 

CLUTCH AND/OR 

COAST CLUTCH 


CD9147-2B 


The stall test checks the operation of the following 


NOTE: The stall test should only be performed with the 
engine and transmission at normal operating 


WARNING: APPLY THE SERVICE AND PARKING 
BRAKES FIRMLY WHILE PERFORMING EACH 
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DIAGNOSIS AND TESTING (Continued) 


Connect tachometer to engine. 


2. After testing each of the following ranges €), 2, 1 


and R, move selector lever to N (NEUTRAL) and 
run engine for about 15 seconds to allow 
converter to cool before testing next range. 


CAUTION: Do not maintain WOT in any gear 
range for more than five seconds. 


Press accelerator pedal to floor (WOT) in each 
range. Record rpm reached in each range. Stall 
speeds should be in appropriate range: 


Engine Stall Speed (rpm) 
4.9L 1485-1845 

5.0L 1955-2420 

5.8L 2100-2600 

7.3L-D 1680-2050 

7.5L 1840-2280 


CAUTION: If engine rpm recorded by the 
tachometer exceeds maximum specified 


rpm, release accelerator pedal immediately. 


Clutch or band slippage is indicated. 


If the stall speeds were too high, refer to the following 
Stall Speed Diagnosis Chart. If the stall speeds were 
too low, first check engine tune-up. If engine is OK, 
remove torque converter and check torque converter 
reactor one-way clutch for slippage. 


Stall Speed High (Slip) 


Possible Source 


e Forward Clutch 
ө Overdrive One-Way Clutch 
e Low/Reaction One-Way Clutch 


e Direct Clutch 

ө Overdrive One-Way Clutch and 
Coast Clutch 

e Reverse Clutch 


e Forward Clutch 
€ Overdrive One-Way Clutch and 
Coast Clutch 


e Forward Clutch 

e Reverse Clutch and Low/Reaction 
One-Way Clutch 

e Coast Clutch and Overdrive One-Way 
Clutch 


CD9148-1B 


Transmission Fluid Cooler Flow Test 


NOTE: The transmission linkage adjustment, fluid 
level, and line pressure must be within specification 
before performing this test. Refer to service 
procedures in this section. 


1. 
2. 
З. 


Remove dipstick from filler tube. 
Place funnel in filler tube. 


Raise vehicle. Refer to Pre-Delivery manual, 
Section 50-04. 


Remove cooler return line (rear fitting) from fitting 
on transmission case. 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Cooler Lines — F-Series and 
Bronco 


CONNECTOR ASSEMBLY 
70273 
CLIP 
COOLER TUBE 
SUPPORT —— D 
7N291 Ë 


B. 
C-CLIP h ? 


372223 ——— А 
SS | 


INLET TUBE 
7A030 


4 16-24 М-т 
T FT-LB) 
— i ноғ 4 


° IR, 381430 — 
UIT 2) = 


N 
` 


AUXILIARY 


AUXILIARY COOLER 
TUBE NUT 
9-14 N:m 
(7-10 FT-LB) 


4 


AUXILIARY INLET 


TUBE-7F113 
AUXILIARY OUTLET 
3-4 Nem 
TUBE-7F112 
(25-35 IN-LB) C-CLIP 
9-14 N:m . 372223 


(7-10 FT-LB) E&4OD W/AUXILIARY OIL COOLER 


Connect a hose to cooler return line. Insert other 
end of hose into funnel in dipstick tube. 


Start engine and run at idle with transmission in 
NEUTRAL range. 


Observe fluid flow at funnel. When fluid flow is 
solid, the flow should be liberal, and the test is 
completed. 


07-01А-16 
OUTLET TUBE 
7A021 TRANSMISSION AND TORQUE 
3624 NA CONVERTER ASSEMBLY 
(12-18 FT-LB) 
C-CLIP 
372223 
E4OD W/O AUXILIARY OIL COOLER iu Sa 
16-24 N-m 
(12-18 FT-LB) 
OUTLET TUBE 
7A031 
16-24 N:m 
(12-18 FT-LB) 
D7892-2A 


If the flow is not liberal, stop engine. Disconnect 
hose from cooler return line and connect it to 
converter-out line fitting (front fitting) on 
transmission case. Ü 


Repeat steps 6 and 7. lf flow is now liberal, refer 
to appropriate section for diagnosis of 
transmission fluid cooler. If flow is not liberal, refer 
to service of pump assembly. 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Cooler Lines — F-Super Duty 
Motorhome Stripped Chassis 


SCREW AND WASHER 
W611101 
5-8 N-m 


BRACKET (4-6 FT-LB) 
6K761 
BRACKET 
COOLER 
AND BRACKET INSULATOR 


ASSEMBLY 6C645 INLET 
7869 
TUBE 
NUT М 
55736 7A030 


16-23 N:m 


CONNECTOR 
70273 
28-32 N-m 
(20-23 FT-LB) 
SCREW AND WASHER 

W611101 

5-8 N:m 
(4-6 FT-LB) 


CLAMP 
376240 
2.8-4.0 N:m 
(2-3 FT-LB) 


CLIP 
N804771 


TUBE 
BRACKET 


SCREW AND 
WASHER 
УУ611101 

(4-6 FT-LB) 


D9954-A 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Cooler Lines —E-250 — E-350 


OUTLET TUBE TRANSMISSION AND 


HOSE TORQUE CONVERTER ASSEMBLY 


7A031 
d ad 16-24 N:m 


(12-18 FT-LB) 


INLET TUBE 
7A030 

16-24 N:m 
(12-18 FT-LB) 


a- 


FRONT OF VEHICLE 


CONNECTOR 
390063 


C-CLIP MUST BE ASSEMBLED TO 
COOLER TUBES BEFORE TUBE NUTS 
ARE TORQUED TO ACHIEVE CORRECT 
оч CONNECTOR 376240 TUBE ROUTING AND IS TO BE LOCATED 
(25-35 IN-LB) 390063 с: Ae Rp AS FAR REARWARD AS POSSIBLE. 


E4OD W/O AUXILIARY OIL COOLER 
AUXILIARY 
AUXILIARY OIL COOLER 


COOLER LE 
INLET ША 13 p < aa on AUXILIARY оп COO R 
- m I қ 


9-14 N:m 


CS E (7-10 FT-LB) 
CLIP ase. 
a са š FRONT OF VEHICLE 
70 STN. Ec 4 
LESE | AEE 
SSS) ДЕ e 
а: : 
Se: ee | к 
| 381430 C-CLIP MUST BE ASSEMBLED 
2 RS COOLER TUBES BEFORE TUBE 
CLAMP NUTS ARE TORQUED TO ACHIEVE 
376240 CORRECT TUBE ROUTING AND IS 
pd aco 3-4 Nm TO BE LOCATED AS FAR 
(25-35 IN-LB) REARWARD AS POSSIBLE 
E40D W/AUXILIARY OIL COOLER D7893-B 


Shift Point Tests . Depress accelerator pedal to the floor (WOT). 
This test verifies that the shift control system is Transmission should shift from third to second, or 
: third to first depending on vehicle speed and 
operating properly. 
converter clutch should release and then reapply. 


Road Test . With vehicle in @ range above 80 km/h (50 mph) 
Bring engine transmission up to normal operating and less than half throttle, move transmission 
temperature. selector from ©) range to 2 range and remove 

| | " foot from accelerator pedal. Transmission should 
Operate the vehicle with the transmission immediately downshift into second gear. With 
selector in @ range. vehicle remaining in 2 range, move transmission 


Apply minimum throttle pressure and observe the 
upshift speeds and speeds at which the 
converter clutch applies. Refer to Technical 


Service Bulletin Special Specifications issue. . If transmission fails to upshift and/or downshift 
With vehicle in overdrive (fourth gear), depress as outlined, refer to Diagnostic Guides section. 
overdrive cancel switch. Transmission should 
downshift into third gear. In-Shop Test 
1. Raise rear of vehicle so that rear wheels аге 
clear of floor. 


selector into 1 range, and release accelerator 
pedal. Transmission should downshift into first 
gear at speeds below 48-56 Km/h (30-35 mph). 
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DIAGNOSIS AND TESTING (Continued) 


: When the selector lever is in a forward gear range (б), 
CAUTION: Do not exceed 97 Km/h (60 mph) э 
indicated speedometer speed. Do not 2 and 1) a NO DRIVE condition may be caused by an 


exceed recommended tire speed rating. inoperative forward clutch, overdrive one-way clutch 


5- Те аан А ! ON in бу or low / reverse one-way clutch. 
.  Tocheck shift valves, place selector lever in 
range. Apply throttle pressure and observe No manual low (1) coast could be caused by an 


upshift speeds. inoperative coast clutch or reverse clutch. 

Failure to drive in R (REVERSE) could be caused by a 
malfunction of the reverse clutch, overdrive one-way 
clutch or direct clutch. 


At the shift points, the speedometer needle will 
make a momentary surge, a slight driveline bump 
may be felt and engine speed will drop without 


releasing accelerator pedal. 1. Remove oil pan. Drain transmission fluid. 

3. If transmission fails to upshift and/or downshift 2. Remove filter and seal assembly, solenoid body 
as outlined, refer to Diagnostic Charts in this and the main control assemblies. 
section. 


3. Тһе inoperative clutches can be located by 
A applying air pressure into the various test 
Air Pressure Checks passages as follows: 
A NO DRIVE condition can exist, even with correct 

transmission fluid pressure, because of inoperative 

clutches or bands. An erratic shift can be located 

through a series of checks by substituting air pressure 

for fluid pressure to determine the location of the 

malfunction. 


Air Pressure Check Locations 


LOCATION OF 
AIR PRESSURE CHECKS 


DIRECT CLUTCH 


FEED 
COAST CLUTCH 
FEEO 
LOW-REVERSE 
CLUTCH FEED 
FORWARD CLUTCH 
FEED REAR LUBE 


OVERDRIVE CLUTCH 
FEED 


INTERMEDIATE CLUTCH INTERMEDIATE LUBE 


FEED | 


D9149-2A 


Clutches: Forward, Coast, Reverse, Overdrive, 
Direct and Intermediate 


Apply air pressure to appropriate clutch test port. A 
dull thud can be heard, or movement of piston felt 
when clutch piston is applied. If clutch seal(s) are 
leaking, a hissing sound will be heard. 
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DIAGNOSIS AND TESTING (Continued) 


Clutch/Band Application Chart 


Friction Elements 


Inter- 
mediate 


@ @ @ @ 


O/D — Overdrive 

OWC — One-Way Clutch 

O/R — Overrunning 

CC — Coast Friction Clutch Applied 
BA — Band Applied 


Direct Forward Reverse Over- 


Drive 


© 


One-Way Clutch 


O/D Inter- Low O/D Inter- Low 
ОМС mediate Reaction| ОМС mediate Reaction 
OWC OWC OWC OWC 


@ 
hold o/r* o/r 
hold hold 
hold o/r 

o/r o/t 
hold 


hold hold 
hold o/r 


*in D Range with the Overdrive Cancel Switch pressed, the coast clutch is applied and the O/D one-way clutch is bypassed. 


Fuel Injection Pump Lever (FIPL) Sensor 


The Fuel Injection Pump Lever (FIPL) sensor is used on 
E-250, E-350, F-250, F-350, and F-Super Duty 
vehicles equipped with a 7.3L Diesel engine and an 
EAOD automatic transmission. The FIPL sensor is 
bolted to the fuel injection pump and is actuated by the 
throttle lever. 


FUEL INJECTION 
PUMP LEVER 
(FIPL) SENSOR 


MAX THROTTLE 

TRAVEL SCREW 

(DO NOT ADJUST) 
D8558-1A 


The FIPL sensor is incorporated to provide an 
electrical signal, which is proportional to the amount of 
fuel being delivered, as an input to the Transmission 
Electronic Control (TEC) Processor. Based on this 
information, the TEC Processor provides the proper 
shift scheduling and torque capacity. 


Should a malfunction occur in the FIPL sensor circuit, 
the electrical signal sent to the TEC Processor will be 
recognized as erroneous. When this out-of- 
specification signal is detected, the TEC Processor 
will provide a high capacity operating mode that 
protects the transmission from potential damage. This 
operating mode includes: maximum TV pressure, 
resulting in harsh upshifts and engagements; and a 
singular shift schedule regardless of accelerator pedal 
position, resulting in the 1-2, 2-3, and 3-4 shifts 
occurring at a speed commensurate with a heavy (but, 
not Wide Open) throttle setting. 


Should harsh or poorly scheduled shifts be 
encountered, perform Key-On-Engine-Off Self-Test to 
determine the appropriate repair to be performed and 
correct as necessary before proceeding. Should it be 
necessary to service the FIPL sensor, refer to the 
following procedure. 


To check the FIPL sensor for proper operation and to 
make any adjustments the engine must be TURNED 
OFF. 


1. Perform Key-On-Engine-Off Self-Test and wait for 
all the service codes to be issued. 


NOTE: The throttle must be held to the floor, 
during Key-On-Engine-Off Self- Test until the 
codes have begun to issue from the ''Star 
Tester”. 


After the last service code has been issued, 
press the Overdrive Cancel Switch (OCS), this 
will initiate the FIPL sensor adjustment mode and 
allow the “Star Tester” їо be used as an ''audible 
guide” in setting the FIPL sensor. 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: The ''Star Tester’’ remains in the 
adjustment mode for only ten (10) minutes, steps 
3-5 must be completed within this time period. If 
the ten (10) minute time limit is exceeded this 
procedure must be repeated from step 1. 


Remove the throttle cable from the throttle lever 
on the right side of the fuel injection pump. 


Insert the gauge block, T83T-7B200-AH (0.515 
inch), between the gauge boss and the maximum 
throttle travel screw. Hold the throttle lever open 
against the gauge block. A steady tone indicates 
the FIPL sensor is properly adjusted. If the setting 
is too low the ''Star Tester” will issue a slow 
beep (1 per second), if the setting is too high the 
“Star Tester” will issue a fast beep (4 per 
second). 


LOW IDLE 
ADJUSTMENT 


HROTTLE 
MAX THROTTL SCREW 


TRAVEL SCREW 
(DO NOT ADJUST) 


GAUGE BLOCK 
(T83T-7B200-AH) 


D8559-1A 


NOTE: The FIPL sensor bracket is permanently 
attached to the pump with tamper proof screws. 
Movement of the bracket is not intended as a 
means for adjustment. If required, adjustment of 
the FIPL sensor may be accomplished by utilizing 
the clearance between the sensor to bracket 
screws and the sensor. 


NOTE: If the FIPL sensor bracket is loose, 
remove the epoxy from the bracket to pump 
mounting screws, adjust the FIPL 
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To adjust, loosen the two screws that attach the 
FIPL sensor to the mounting bracket. Rotate the 
FIPL sensor until a steady tone is heard from the 
"Star Tester’’. If the setting is too low the “Star 
Tester” will issue a slow beep (1 per second), if 
the setting is too high the ‘‘Star Tester” will issue 
a fast beep (4 per second). Once a steady tone is 
heard tighten the attaching screws to 8- 10.5 N-m 
(75-90 Ibs-in). If the FIPL sensor cannot be 
adjusted to obtain a steady tone replace the FIPL 
sensor and repeat this procedure from step 1. 


FIPL SENSOR BRACKET 
SCREWS (DO NOT ADJUST) 


FIPL SENSOR 


FUEL INJECTION ATTACHMENT SCREW 
PUMP LEVER (FIPL) Р 
SENSOR 


D8560-1A 


Remove the gauge block. Cycle the throttle lever 
from idle to Wide Open Throttle (WOT) 5 times. 
Reinsert the gauge block to verify the setting. If 
the tone is not steady then readjustment is 
necessary. Repeat this procedure from step 5. 


Remove the gauge block. Reattach the throttle 
cable. | 


Start the engine. Check throttle operation and 
transmission shift scheduling and quality. 


WARNING: DO NOT TURN THE MAXIMUM 
THROTTLE TRAVEL SCREW. THIS SCREW 
HAS BEEN PRESET AND SHOULD NOT BE 
ADJUSTED. 


CONDITION/ CAUSE 


sensor / bracket assembly to obtain a steady 
tone, retighten the screws, and reapply epoxy to 


the screw heads. Diagnostic Guides 


Refer to the following guides for diagnosis of the 
transmission mechanical parts. 


07-01A-22 Transmission —E4OD Automatic 


CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E40D 


07-01A-22 


7-77 сонотон | — POSSIBLE CAUSE RESOLUTION 


Fluid Leaks 1. Case breather valve 


— Transmission fluid foaming 


. Leakage at gasket, seals etc. 


Fluid venting or foaming . Check fluid level (venting) 


— Transmission overfilled 


2. Inspect transmission fluid 
— Contaminated with anti-freeze or 
engine overheating 


3. Inspect transmission fluid filter 
— Damaged seal 
— Misassembly to pump 


Stalls when stopping . Poor engine performance 


. Check fluid level 


. Check electronic engine control 
operation 


. Test converter clutch 
— Converter clutch does not 
release 


Shift efforts high . Inspect manual shift linkage 


— Damaged or misadjusted 


. Inspect manual lever retainer pin 
— Damaged 


3. Check detent spring 
. Inspect inner manual lever nut 


Poor vehicle performance . Poor engine performance 


. Test converter clutch 
— Converter clutch does not 
release 


. Inspect torque converter one-way 
clutch 
— One-way clutch locked up, or 
free (in both directions) 


Vehicle will not start . Inspect ignition switch 


— Misadjusted or defective 


2. Check fluid level 
— Fluid level high or low 


3. Check electronic engine control ` 
operation 


. Refer to service procedure in 


. Refer to General Diagnositics at 


. Perform Quick Test Section 14 of 


. Refer to service procedure in this 


. Replace converter. 


Mechanical Diagnostics in this 
section. Service as required. 


the beginning of this section. 


. Drain transmission to proper level. 


. Determine source of leak. Service 


as required. 


. Replace filter seals or reassemble 


fluid filter. 


. Check engine and service as 


required. 


. Drain or fill transmission to proper 


level. 


. Refer to Quick Test Section 14 of 


the Engine/Emissions Diagnosis 
Shop Manual, Volume H. 


. Refer to service procedure in this 


section. 


. Service as required. Refer to 


Removal and Installation in this 
section. 


. Adjust linkage and install new pin. 


. Service as required. 
. Tighten nut to specification listed 


at the end of this section. 


the Engine/Emissions Diagnosis 
Shop Manual, Volume H. 


section. 


. Adjust or replace as required. 


. Drain or fill transmission to proper 


level. 


. Refer to Quick Test Section 14 of 


the Engine/Emissions Diagnosis 
Shop Manual, Volume H. 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E40D (Cont'd) 


CONDITION POSSIBLE CAUSE RESOLUTION 


{| Transmission overheats . Excessive tow loads . Check owner's manual for tow 
restriction. 


2. Drain or fill transmission to proper 
level. 


3. Refer to Quick Test Section 14 of 


2. Check fluid level 
— Fluid level high or low 


3. Check electronic engine control 


operation Volume H of the service manual. 
4. Inspect transmission cooler and 4. Service as required. Refer to 
cooler lines General Diagnosis in the 


— Restricted or blocked 
5. Test converter clutch 
— Converter clutch does not apply 
6. Inspect valve body 
— Dirty or sticky valves 
7. Inspect torque converter one-way 
clutch 
— One-way clutch locked up 


beginning of this section. 
5. Refer to service procedure in this 
section. 
6. Clean, service or replace valve 
body. 
7. Refer to General Diagnosis in the 
beginning of this section. Replace 
the converter if necessary. 


. Check line pressure 
— Low line pressure 


. Perform line pressure test. Refer 
to service procedure in this section 
if necessary. 


2. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 

3. Determine source of 
contamination or damage. Service 

as required. 


No 1st gear, starts in higher gear 


. Check solenoid operation 


3. Inspect D2 valve, 2-3 shift valve 
and 3-4 shift valve 
— Springs missing or tangled 
— Dirty or sticky valve 
4. Air bleeds for S1-S2 circuits 
missing 
. Stuck solenoid regulator valve 


4. Service as required. 


5. Disassemble and inspect. Service 
as required. 


. Check fluid level 
— Fluid level high or low 


2. Check manual linkage 
— Misadjusted/damaged 


. Drain or fill transmission to the 
proper level. 


2. Service as required. Refer to 
Adjustments at the beginning of 
this section. 

3. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 

4. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 


9. Tighten bolts to specification. 


3. Test line pressure 
— Low to intermediate friction 
clutch 


4. Check solenoid operation 
— (S2 solenoid suspected) 


5. Inspect valve body bolts 
— Bolts loose or tight 

6. Inspect valve body 

— Dirty/sticky valves 


6. Determine source of 
contamination. Service as 
required. 

7. Determine source of 
contamination. Service as 
required. 

8. Determine source of 
contamination. Service as 
required. 


9. Service as required. 


7. Inspect 1-2 shift valve 
— Stuck, nicked or damaged 


8. Inspect D2 valve 
— Spring missing or damaged 
— Dirty or sticky valve 
9. Air bleeds for 51-52 circuits 
missing 
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07-01A-24 Transmission —E4OD Automatic 07-01A-24 


CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E40D (Cont'd) 


CONDITION | POSSIBLE CAUSE RESOLUTION 


No 1-2 upshift (Cont'd) 10. Inspect intermediate clutch 0. Determine source of 
accumulator regulator valve contamination. Service as 
— Stuck, nicked or damaged required. 


11. Inspect intermediate clutch 11. Determine source of 
accumulator valves contamination. Service as 
— Plunger stuck or damaged required. 
— Springs missing or damaged 
12. Inspect intermediate clutch 
assembly 
— Clutch plates damaged/missing 
— Piston or seals damaged 
— Ball check stuck/missing 
— Feedbolt loose/missing/sealant 
leak 
— Clutch hub damaged 
— Regulator valve stuck/missing 
13. Inspect intermediate one-way 
clutch assembly 
— Damaged cage/sprags 
— Misassembled on inner race 
. Stuck 1-2 manual transition 


12. Determine source of 
contamination or damage. 
Service as required. 


13. Disassemble and inspect. Service 
as required. 


14. Disassemble and inspect. Service 
as required. 


1-2 Shift harsh or soft . Check line pressure 


— High or low line pressure 


. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


2. Refer to cleaning and inspection 
service procedure in this section 
if necessary. 

3. Tighten bolts to the specification 
listed at the back of this section. 

4. Determine source of 
contamination or damage. 

Service as required. 


2. Line modulator pressure 
— High or low 


3. Inspect valve body bolts 
— Loose or tight 


4. Inspect intermediate clutch 
accumulator regulator valve 
— Valve stuck, nicked or damaged 
— Spring missing or tangled 

5. Inspect valve body 
— Dirty or sticky valves 


5. Determine source of 
contamination. Service as 
required. 

6. Determine source of 
contamination or damage. 

Service as required. 


6. Inspect intermediate clutch 
accumulator 
— Plunger stuck or damaged 
— Springs missing or tangled 
7. Inspect pump air bleed check 
valve — valve leaking or 
damaged 


. Service as required. 


2-3 Shift harsh or soft 7 . Check line pressure 


— High or low line pressure 


. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


2. Refer to cleaning and inspection 
service procedure in this section 
if necessary. 

3. Tighten bolts to the specification 
listed at the back of this section. 

4. Determine source of 
contamination or damage. 
Service as required. 


2. Line modulator pressure 
— High or low 


3. Inspect valve body boits 
— Loose or tight 


4. Inspect intermediate clutch 
accumulator regulator valve 
— Valve stuck, nicked or 
damaged 

— Spring missing or tangled 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — Е4ОР (Cont'd) 


CONDITION POSSIBLE CAUSE | RESOLUTION 


2-3 Shift harsh or soft (Cont'd) . Inspect intermediate clutch . Determine source of 
accumulator contamination or damage. 
— Plunger stuck or damaged Service as required. 
— Springs missing or tangled 


6. Determine source of 
contamination. Service as 
required. 


7. Determine source of 
contamination or damage. 
Service as required. 


8. Determine source of 
contamination or damage. 
Service as required. 


6. Inspect valve body 
— Dirty or sticky valves 


7. Inspect pump air bleed check 
valve 
— Valve leaking or damaged 


8. Inspect intermediate clutch 
assembly 
— Clutch plates damaged/missing 
— Piston or seals damaged 
— Ball check stuck or missing 

— Feedbolt loose/missing sealant 
leak 

— Clutch hub damaged 


. Drain or fill transmission to the 
proper level. 


2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


3. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 


4. Tighten bolts to the specification 
listed at the back of this section. 


5. Determine source of 
contamination. Service as 
required. 


6. Determine source of 
contamination. Service as 
required. 


7. Determine source of 
contamination. Service as 
required. 


. Check fluid level 
— Fluid level high or low 


2. Check line pressure 
— Low to direct clutch 


3. Check solenoid operation 
— ($1 solenoid suspected) 


4. Inspect valve body bolts 
— Loose or tight 


5. Inspect valve body 
— Dirty or sticky valves 


6. Inspect 2-3 shift valve 
— Valve stuck, nicked or damaged 


7. Inspect direct clutch assembly 
— Clutch plates damaged/missing 
— Piston or seals damaged 
— Ball check assembly stuck or 
missing 


8. Determine source of 
contamination. Service as 
required. 


9. Service as required. 


8. inspect direct clutch cylinder 
— Seals damaged or missing or 
holes blocked 


9. Inspect center support 

— Damaged 

— Feedbolts loose or missing 

— Center support O.D. or case 
bore damaged/leaking 

— Teflon seal damaged 
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07-01A-26 


CONDITION/ CAUSE (Continued) 


CONDITION - 
2-3 Shift harsh or soft 


No 3-4 upshift 


3. Inspect valve body bolts 


Transmission—E40D Automatic 


DIAGNOSIS GUIDE — E40D (Cont'd) 


. POSSIBLE CAUSE RESOLUTION 


. Check line pressure 
— High or low line pressure 


2. Line modulator pressure 
— High or low 


— Bolts tight or loose 


4. Inspect valve body 
— Dirty or sticky valves 


5. Inspect direct clutch accumulator 
regulator valve 
— Valve stuck, nicked or damaged 
— Spring missing or tangled 


6. Inspect direct clutch accumulator 
— Springs missing or tangled 
— Plunger nicked or damaged 


7. Inspect direct clutch assembly 
— Clutch plates damaged/missing 
— Piston or seals damaged 
— Ball check assembly stuck or 
missing 
8. Inspect direct clutch cylinder 
— Seals damaged, missing or 
holes blocked 


9. Inspect center support 
— Damaged 
— Feedbolts loose or missing 
— Center support O.D. or case 
bore damaged/leaking 

— Teflon seal damaged 


. Check fluid level 
— Fluid level high or low 


2. Check line pressure 
— High or low line pressure 


3. Check solenoid operation 
— (S1 or S2 solenoid suspected) 


4. Inspect valve body bolts 
— Bolts tight or loose 


| 5. Inspect valve body 


— Dirty or sticky valves 


6. Inspect 3-4 shift valve 
— Valve stuck, nicked or damaged 
— Springs missing or tangled 


7. Inspect overdrive accumulator 
regulator valve 

— Valve stuck, nicked or damaged 
— Spring missing or tangled 


07-01A-26 


. Perform line pressure test. Refer 
to service procedure in this section 
if necessary. 


2. Refer to cleaning and inspection 
service procedure in this section if 
necessary. 


3. Tighten bolts to the specification 
listed at the back of this section 


4. Determine source of 
contamination. Service as 
required. 


5. Determine source of 
contamination or damage. Service 
as required. 


6. Determine source of 
contamination. Service as 
required. 


7. Determine source of 
contamination or damage. Service 
as required. 


8. Determine source of 
contamination. Service as 
required. 


. Service as required. 


. Urain or fill transmission to the 
proper level. 


2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


3. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 


4. Tighten bolts to the specification 
listed at the back of this section. 


5. Determine source of 
contamination. Service as 
required. 


6. Determine source of 
contamination. Service as 
required. 


7. Determine source of 
contamination or damage. Service 
as required. 
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CONDITION/ CAUSE (Continued) 
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DIAGNOSIS GUIDE — E40D (Cont'd) 
. POSSIBLE CAUSE 
8. Inspect overdrive clutch assembly 


RESOLUTION ` 
. Service as required. 


x CONDITION 
No 3-4 upshift (Cont'd) 


3-4 Shift harsh or soft 


Shifts 1-3 


--. 


— Clutch plates burnt or worn 

— Overdrive clutch cylinder 
damaged/feedbolt loose or 
missing/sealant leaking 

— Cylinder ball check assembly 
stuck or missing 


. Check line pressure 


— Line pressure high or low 


. Service line modulator pressure 


— High or low 


. Inspect valve body bolts 


— Bolts loose or tight 


. Inspect valve body 


— Dirty or sticky valves 


. Inspect overdrive accumulator 


regulator valve 
— Valve stuck, nicked/damaged 
— Spring missing or tangled 


. Inspect overdrive accumulator 


— Accumulator plunger stuck or 
damaged 
— Springs missing or tangled 


. Inspect overdrive clutch assembly 


— Clutch plates burnt or worn 

— Overdrive clutch cylinder 
damaged or feedbolt loose or 
missing 

— Cylinder ball check assembly 
stuck or missing 


| Сһеск fluid level 


— Fluid level high or low 


. Inspect D2 shift valve 


— Dirty or sticky 
— Spring missing or damaged 


. Inspect intermediate clutch 


accumulator regulator valve 
— Valve sticky or dirty 


. Inspect intermediate friction clutch 


— Burnt or worn 


. Perform line pressure test. Refer 


to service procedure in this section 
if necessary. 


. Refer to cleaning and inspection 


service procedure in this section if 
necessary. 


. Tighten bolts to the specification 


listed at the back of this section. 


. Determine source of 


contamination. Service as 
required. 


. Determine source of 


contamination. Service as 
required. 


. Determine source of 


contamination. Service as 
required. 


. Service as required. 


. Urain or fill transmission to the 


proper level. 


. Determine source of 


contamination. Service as 
required. 


. Determine source of 


contamination. Service as 
required. 


. Service as required. 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E40D (Cont'd) 


| CONDITION — | POSSIBLE CAUSE RESOLUTION 


5. Inspect intermediate one-way 5. Disassemble and inspect. Service 
clutch assembly as required. 
— Damaged cage/sprags 

— Misassembled on inner race 


Shift speed high or low 1. Check electronic powertrain control 


operation 


1. Refer to Quick Test Section 14 of 
the Engine/Emissions Diagnosis 
Shop Manual, Volume H of the 
service manual. 


2. Repair or replace as necessary. 


2. Inspect vehicle speed sensor 
— Wrong gear/damaged gear 


4-3 Downshift harsh 1. CB7 check ball missing 1. Service as required. 
— Plate seat damaged 

3-2 Downshift harsh 1. CB6 check ball missing 1. Service as required. 
— Plate seat damaged 

2-1 Downshift harsh 1. CB14 check ball missing 1. Service as required. 
| — Plate seat damaged 


1. Check fluid level 
— Fluid level low 


2. Check line pressure 
— Line pressure low 


No drive in drive range 1. Fill transmission to the proper 


level. 


2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


. Service as required. 


3. Inspect manual linkage (internal 
and external) 
— Misadjusted, disconnected, 
damaged, broken or bent 


4. Check transmission filter inside oil 
pan 


5. Inspect valve body and pump 
control body bolts 


4. Replace filter if plugged. 


5. Tighten bolts to the specification 
listed at the back of this section. 


— Loose or tight 

6. inspect pump control body and 6. Determine source of 
valve body contamination. Service as 
— Dirty or sticky valves required. 


7. Inspect overdrive one-way clutch 
— Improperly assembled/damaged 
— Damaged sprags or races 


8. Inspect forward clutch assembly 

— Burnt or missing clutch plates 

— Damaged piston or seals 

— Forward clutch ball check 
assembly missing or damaged 

— Center support seals damaged 
or missing/holes blocked/ 
feedbolt loose or missing 

— Forward clutch hub damaged 


. Service as required. 


8. Determine source of 
contamination or damage. Service 
as required. 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E40D (Cont'd) 


CONDITION POSSIBLE CAUSE RESOLUTION 


No drive in drive range (Cont'd) 9. inspect low/reaction one-way 9. Determine source of damage. 
clutch Service as required. 

— Improperly assembled 
— Damaged rollers 


10. Inspect front sun gear/shell 
— Damaged 


11. Inspect front and rear carrier 
— Damaged pinions/lugs to rear 
ring gear 


12. Inspect reverse ring gear 
— Damaged gears/lugs to forward 
carrier 


. 13. Inspect output shaft 
— Damaged splines 


10. Determine source of damage. 
Service as required. 


11. Determine source of damage. 
Service as required. 


12. Determine source of damage. 
Service as required. 


. Determine source of damage. 
Service as required. 


. Check fluid level 
— Fluid level low 


2. Inspect manual linkage 
— Misadjusted, disconnected, 
damaged, broken or bent 


3. Check line pressure 
— Line pressure low 


. Fill transmission to the proper 
level. 


. Service as required. 


No reverse 


3. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


4. Replace filter if plugged. 


4. Check transmission filter inside oil 
pan 


5. Inspect valve body and pump 
contro! body bolts 
— Loose or tight 


6. Inspect pump control body and 
valve body 
— Dirty or sticky valves 


. Inspect direct clutch accumulator 
regulator valve 
— Valve stuck, nicked/damaged 
— Spring missing or tangled 


8. Inspect direct clutch assembly (if 

3rd gear inoperative) 

— Damaged piston or seals 

— Burnt or missing clutch plates 

— Direct clutch ball check 
assembly missing or damaged 

— Center support seals damaged 
or missing or holes blocked 

— Direct clutch hub damaged 


9. Inspect coast clutch assembly for 
leakage 


5. Tighten bolts to the specification 
listed at the back of this section. 


6. Determine source of 
contamination. Service as 
required. 


m 


7. Determine source of 
contamination or damage. 
Service as required. 


8. Disassemble and inspect clutch 
assembly. Service as required. 


9. Disassemble and inspect clutch 
assembly. Service as required. 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E4OD (Cont'd) 


ОО соютон | POSSIBLE cause — [ RESOLURON — | 


No reverse (Cont'd) . Inspect reverse clutch . Determine source of damage. 
— Burnt or missing clutch plates Service as required. 
— Damaged piston or seals 


12. Inspect front and rear carrier 
— Damaged pinions/lugs to rear 
ring gear 


. Determine source of damage. 
Service as required. 


No park range 


. Inspect manual shift linkage 
— Damaged or misadjusted 


. Service as required. Refer to 
Adjustments at the beginning of 
this section. 


2. Determine source of damage. 
Service as required. 


2. Damage park mechanism 
— Chipped or broken parking 
pawl or parking gear 
— Broken parking pawl return 
spring 
— Bent or broken actuating rod 


. Check fluid level 
— Fluid level low 


Harsh neutral to drive or neutral to 
reverse engagements or delayed 
engagements 


. Fill transmission to the proper 
level. 


2. Refer to Quick Test Section 14 of 
the Engine/Emissions Diagnosis 
Shop Manual, Volume H. 


. Service as required. 


2. Check electronic engine control 
operation 


3. Worn/damaged/loose U-joint, slip 
yoke, rear axle or rear suspension 


4. Inspect valve body bolts 
— Loose or tight 


5. Engagement control valve 
— Valve stuck, nicked or 
damaged 


6. CB13 check ball missing 
— Plate seat damaged 


7. Inspect direct clutch accumulator 
regulator valves 
— Valve sticking or dirty 
— Spring missing or tangled 


8. Inspect direct clutch accumulator 
— Accumulator plunger stuck 
— Accumulator seal damaged or 
missing 
— Springs missing or tangled 
9. Inspect forward clutch assembly 
— Burnt or missing clutch plates 
— Damaged piston or seals 
— Forward clutch ball check 
assembly missing or damaged 
— Center support seals damaged 
or missing/holes blocked/ 
feedbolt loose or missing 
— Forward clutch hub damaged 


. Inspect reverse clutch for leakage. 


. Tighten bolts to specification. 


5. Determine source of 
contamination. Service as 
required. 


. Service as required. 


7. Determine source of 
contamination. Service as 
required. 


8. Determine source of 
contamination. Service as 
required. 


9. Determine source of 
contamination or damage. 
Service as required. 


10. Identify source of leakage. 
Service as required. 

11. Check transmission end play. 

Replace selective thrust washer if 

necessary. 


. Excessive transmission end play 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — E40D (Cont'd) 


| CONDITION POSSIBLE CAUSE | RESOLUTION 


No forced downshifts 1. Check electronic engine control . Refer to Quick Test Section 14 of 
| operation Engine/Emissions Diagnosis Shop 
Manual, Volume H, of the service 
manual. 


. Tighten bolts to the specification 
listed in the back of this section. 


. Determine source of 
contamination. Service as 
required. 


. Inspect valve body bolts 


— Bolts loose or tight 


. Inspect valve body 
— Dirty or sticky valves 


. Check fluid level 
— Fluid level low 


| 2. Check line pressure 
— Line pressure low 


. Fill transmission to the proper 
level. 


2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


3. Refer to electrical diagnosis 
procedure in this section. 


4. Determine source of 
contamination. Service as 
required. 


No engine braking in manual one 


| 3. Check solenoid operation 
— (51 solenoid suspected) 


| 4. Inspect for dirty or sticky valves 

— Reverse clutch modulator, D2 
4-3-2 timing or 2-3 or coast 
clutch shift valves 


5. Check ball missing 
— BS1, BS3 or CB1 
— Plate seat damaged 


6. Inspect coast clutch 
— Worn or burnt 
— Piston or seals damaged 
— Stator support damaged or 
holes blocked 
— Coast clutch hub damaged or 
holes blocked 


7. Inspect reverse clutch 
— Worn or burnt 
— Piston or seals damaged 


. Service as required. 


6. Service as required. 


. Service as required. 


. Check fluid level 
— Fluid level low 


2. Check line pressure 
— Line pressure low 


No engine braking in manual second . Fill transmission to the proper 


level. 


2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


3. Determine source of 
contamination. Service as 
required. 


4. Service as required. 


3. Inspect for dirty or sticky valves 
— 4-3-2 timing, D2, 2-3 or coast 
clutch shift valve 


4. Check ball missing 
— В51, BS3 or CB1 
— Plate seat damaged 


. Check intermediate servo 5. Perform air pressure test of servo 


for leakage. Service as required. 
6. Service as required. 


6. Inspect intermediate band or drum 
— Worn or burnt 
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CONDITION/ CAUSE (Continued) 


Ld 


DIAGNOSIS GUIDE — E4OD (Cont'd) 


[— — —cONDmON — POSSIBLE CAUSE RESOLUTION 


No engine braking in manual second | 7. Inspect coast clutch 7. Service as required. 

(Cont'd) — Worn or bumt 

— Piston or seals damaged 

— Stator support damaged or 
holes blocked 

— Coast clutch hub damaged or 
holes blocked 


. Check fluid level 
— Fluid level high or low 


2. Check electronic engine control 
operation 


. Urain or fill transmission to the 
proper level. 

2. Refer to Quick Test Section 14 of 
Engine/Emissions Diagnosis Shop 
Manual, Volume H. 

3 Service as required. 


3. Inspect vehicle speed sensor 
— Damaged or defective 

4. Inspect valve body bolts 
— Bolts loose or tight 

5. Inspect valve body 

—Dirty or sticky valves 


4. Tighten bolts to the specification 
listed at the back of this section. 

5. Determine source of 
contamination. Service as 

required. 


. Check fluid level 
— Fluid level high or low 


2. Check electronic engine control 
operation 


. Drain or fill transmission to the 
proper level. 

2. Refer to Quick Test Section 14 of 
Engine/Emissions Diagnosis Shop 
Manual, Volume H. 

3. Check vehicle speed sensor 
connection. 

— Check speedometer cable for 
proper routing (kinks) 

— Check driven gear for damage. 


. Erratic vehicle speed signal 


. Check fluid level 
— Fluid level high or low 


2. Electronic pressure control 
solenoid malfunction 


. Drain or fill transmission to the 
proper level. 

2. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 

3. Determine source of damage or 
contamination. Service as 
required. 

4. Determine source of damage. 

Service as required. 


High or low line pressure 


3. Main regulator valve or spring 
— Dirty or sticky valve 
— Damaged spring 
4. Pump assembly 
— Gears damaged, broken or worn 


. Check fluid level 
— Fluid level high or low 


2. Electrical system or electronic 
engine control 
— No lock-up signal 
— S3 solenoid malfunction 
— Bulkhead connector damaged 
— Pinched wires 
— MLPS fault 


3. Inspect stator shaft Teflon seal 
— Damaged seal 


. Drain or fill transmission to the 
proper level. 

2. Refer to electrical diagnosis 

procedure in this section. Service 

as required. | 


No converter clutch apply | 


3. Determine source of 
contamination. Service as 
required. 

4. Determine source of 
contamination. Service as 

required. 


4. Converter clutch control valve 
— Dirty or sticky 
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CONDITION/ CAUSE (Continued) 


DIAGNOSIS GUIDE — Е4ОР (Cont'd) 


CONDITION POSSIBLE CAUSE RESOLUTION 


Converter clutch does not release 


қ Drain or fill transmission to the 
proper level. 


. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 


. Check fluid level 
— Fluid level high or low 


. Electrical system or electronic 
engine control 
— No unlock signal 
— 63 solenoid malfunction 
— Bulkhead connector damaged 
— Pinched wires 


. Converter clutch control! valve 
— Dirty or stuck valve 


. Determine source of 
contamination. Service as 
required. 

Line modulator pressure high or low . Check line pressure 
— High or low line pressure 


. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


. Inspect line pressure modulator . Determine source of 
valve contamination or damage. Service 
— Valve stuck or damaged as required. | 
— Plunger or sleeve stuck or 


damaged 


Electrical Diagnosis 


When referred to this section, perform the Electronic 
Engine Control (EEC-IV) Quick Test in Section 14 of 
the Engine / Emissions Diagnostic Manual* Volume H 
first. This will determine if any service codes for the 
transmission exist. 


The following codes may appear during the EEC-IV 
Quick Test. Service these codes first and repeat the 
EEC-IV Quick Test before continuing with the 
transmission diagnosis. 


EEC-IV Quick Test Service Codes 


ө 26: TOT Out of Self-Test Range: The Transmission 
Oil Temperature (TOT) sensor registers a 
temperature not in the allowable range of testing. 
The test should be repeated with the transmission 


warmed to the correct testing temperature. (Refer 
to Engine / Emissions Diagnosis Shop Manual" 
Volume H for correct temperature.) 


47: 4x4 Switch Closed: Transmission transfer case 
is activated into four-wheel drive. Release 
four-wheel drive and repeat test. 


65: Overdrive Cancel Switch Not Changing State: 
Operation of the Overdrive Cancel Switch was not 
recorded during the Engine On Quick Test. Service 
this switch as outlined in the Pin Point Tests in 
Engine / Emissions Diagnosis Manual* Volume H. 


CD9245-2B 


ө 67: MLPS Out of Range/ AC On: If AC clutch is on 
during test, this code will appear. Shut off AC or 
defrost and repeat test. If the AC unit was off during 
the test, go to the code in the following section. This 
code will also appear if test is not run with vehicle in 
park. 


If any of the following service codes appear during the 
EEC-IV Quick Test perform the Drive Cycle Test for 
continuous codes as outlined: 


Transmission Quick Test Service Codes 


ө 49: 1-2 Shift Error: Engine speed drop during the 1 
to 2 shift does not fall within tolerance limits. 


€ 56:-40 degree F indicated TOT, Sensor Circuit 
Open: Voltage drop across the TOT sensor 
exceeds the scale set for the temperature of -40 


degrees F. 


59: 2-3 Shift Error: Engine speed drop during the 2 
to 3 shift does not fall within tolerance limits. 


62: Converter Clutch Failure: The EEC-IV module 
picks up excessive amount of converter slip while 
converter is scheduled to be locked up. 


66: 315 degrees F indicated TOT, Sensor Circuit 
Grounded: Voltage drop across the TOT sensor 
does not reach the scale set for the temperature of 
315 degrees F. 


67: MLPS Out of Range/ AC On: Indicated voltage 
drop across the MLPS (Manual Lever Position 
Sensor) exceeds the limits established for each 
position. AC or Defrost on: Fault results from the AC 
clutch being on during Quick Test. This code will 
also appear if test is not run with vehicle in park. 


* Can be purchased as a separate item. 
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CONDITION/ CAUSE (Continued) 


Ф 69: 3-4 Shift Error: Engine speed drop during the 3 
to 4 shift does not fall within tolerance limit. 


e 91: Shift Solenoid 1 Circuit Failure: Solenoid 1 


circuit fails to provide voltage drop across solenoid. 


Circuit open or shorted, or EEC Driver failure. 
ө 92: Shift Solenoid 2 Circuit Failure: Solenoid 2 


circuit fails to provide voltage drop across solenoid. 


Circuit open or shorted, or EEC Driver failure. 


e 93: CCS Solenoid Circuit Failure: Solenoid 4 (Coast 
Clutch Solenoid) fails to provide voltage drop 
across solenoid. Circuit open or shorted, or EEC 
Driver failure. 


e 94: CCC Solenoid Circuit Failure: Solenoid 3 
(Converter Clutch Control Solenoid) fails to provide 
voltage drop across solenoid. Circuit open or 
shorted, or EEC Driver failure. 


e 98: Failure Mode and Effects Management 
Failure / Failed EPC Output Driver: During the Quick 
Test, the voltage through the EPC (Electronic 
Pressure Control) solenoid is checked and 
compared to a voltage through the solenoid after a 
time delay. An error will be noted if the change 
tolerance is exceeded. 


e 99: EPC Solenoid Circuit Failure / Short: Voltage 
measured across the Electronic Pressure Control 
Solenoid is less than a calculated minimum voltage. 


Drive Cycle Test 


After performing the EEC-IV Quick Test, the following 
drive cycle test for checking E4OD continuous codes 
should be performed. 


NOTE: Faults have to appear four times consecutively 
for continuous codes 49, 59 and 69 to be set, and five 
times consecutively for continuous code 62. 


1. Recordand zero EEC-IV Quick Test codes. 

2. Verify that the transmission fluid level is correct. 
3. Warm engine to operating temperature. 
4 


With transmission in © range, press the 
Overdrive Cancel Switch (LED light should 
illuminate) and moderately accelerate from stop 
to 64 Km/h (40 mph). This will allow the 
transmission to shift into third gear. Hold speed 
and throttle opening steady for a minimum of 15 
seconds (30 seconds above 4000 feet altitude). 


5. Press Overdrive Cancel Switch (LED light should 
turn off) and accelerate from 65 Km/h (40 mph) 
to 80 Km/h (50 mph). This will allow the 
transmission to shift into fourth gear. Hold speed 
and throttle position steady for a minimum of 15 
seconds. 


6. With transmission in fourth and maintaining 
steady speed and throttle opening, lightly apply 
and release brake (to operate stop lamps). Then 
hold speed and throttle steady for an additional 5 
seconds minimum. 


7. Brake to a stop and remain stopped for а 
minimum of 20 seconds with the transmission in 
© range. 


Repeat steps 4 through 6 at least five times. 


9. Perform EEC-IV Quick-Test and record 
continuous codes. 


If the codes appear, refer to the Pinpoint Test charted 
below for the appropriate service code. 


NOTE: If any other service codes appear, service 
those codes first as they could affect the electrical 
operation of the transmission. 


NOTE: After the servicing of any error codes resulting 
from the Quick Test, the Quick Test should be 
repeated. 


Electrical Diagnosis Chart Index 


Pinpoint Төн 


67 ырак NENNEN 


BB 
AA 
CC 
BB 
AA 


CD6489-1A 
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07-01A-35 
CONDITION/ CAUSE (Continued) 


E4OD Test Harness T89T-70100-A 


— ;—s 
gym za 


TERMINAL 1 ” 
BLACK É 


TERMINAL 2 
RED 


TERMINAL 3 
WHITE 


TERMINAL 4 
BLUE 


TERMINAL 5 
== СВЕЕМ TERMINAL 8 
== YELLOW (TOT) 
| TERMINAL 7 
YELLOW (TOT) 
z | A 
— (T89T-70100-A) 
z E40D TRANSMISSION WIRING HARNESS 
= TERMINAL LOCATIONS AND COLOR CODES 
= TERMINAL 11 
Z 
— 12 
1 2 


ОВАМСЕ (ЕРС) 


$ 


TERMINAL 12 
ORANGE (EPC) 
SOLENOID 
BODY CONNECTOR 
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CONDITION/ CAUSE (Continued) 


SERVICE CODES: 49, 59 AND 69 — PINPOINT TESTS AA 


| TEST STEPS RESULTS ACTION TO TAKE 
| AA1 | CHECK HARNESS CONNECTIONS 


€ Check that the vehicle harness connector is fully 
engaged on the transmission bulkhead connector. 


e Check that the vehicle harness connector terminals 


GO to AA2. 


SERVICE or REPLACE 
as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


are fully engaged in the connector. 


| AA2 | CHECK RESISTANCE OF SOLENOID | 


NOTE: Refer to the E4OD Transmission Wiring 
Harness Terminal Locations and Color 
Codes preceding these Pinpoint Tests. 


e Install service jumper harness to the transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


e Connect ohmmeter negative lead to the black wire 
on the service harness and the positive lead to the 
white wire on the service harness. This is to test 

solenoid 1. 


e Record the resistance. 
e Resistance should be between 20-30 ohms. 


ө Connect ohmmeter negative lead to the black wire 
on the service harness and the positive lead to the 
red wire on the service harness. This is to test 
solenoid 2. 


e Record the resistance. 
e Resistance should be between 20-30 ohms. 


| AA3 | CHECK SOLENOID FOR SHORT TO GROUND 


ө Install service jumper harness to transmission Continuity REPLACE Solenoid 
bulkhead connector. (Do not pry vehicle harness Body. REPEAT QUICK 
connector off with a screwdriver.)* TEST. 


e Check for continuity between an engine ground and 
appropriate wire with an ohmmeter or other low No continuity GO to AA4. 
current tester (less than 200 milliamps). 


Solenold 


White 
Red 


20-30 ohms GO to ААЗ. 


High resistance REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 
Shop Manual, Volume H. 


e Connection should show no continuity (infinite 
resistance). 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 
removing connector. CD6490-2A 
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CONDITION/ CAUSE (Continued) 


SERVICE CODES: 49, 59 AND 69 — PINPOINT TESTS AA (Continued) 


TEST STEPS RESULTS ACTION TO TAKE 
| AA4 | CHECK SOLENOID REGULATOR VALVE 


e Tear down to solenoid regulator valve. CLEAR errors and 
REPEAT QUICK TEST 
in the Engine/Emissions 
Diagnosis Shop Manual, 


e Inspect solenoid regulator valve for damage or 
contamination. 


€ Check for stuck or missing spring. Volume H and the 
continuous drive test. If 
codes continue, REFER 
to appropriate section in 
Mechanical Diagnosis in 
this section. 


Service as required. 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 
removing connector. CD7888-2A 
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CONDITION/ CAUSE (Continued) 


SERVICE CODES: 56 AND 66 — PINPOINT TESTS BB 


TEST STEPS RESULTS ACTION TO TAKE 
CHECK HARNESS CONNECTIONS 


€ Check that the vehicle harness connector is fully 
engaged on the transmission bulkhead connector. 


e Check that the vehicle harness connector terminals 
are fully engaged in the connector. 


GO to BB2. 


SERVICE or REPLACE 
as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


CHECK TOT SENSOR RESISTANCE 


NOTE: Refer to the E4OD Transmission Wiring 
Harness Terminal locations and Color 
Codes preceding these Pinpoint Tests. 


e install service jumper harness to the transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


€ Carefully touch the transmission oil pan on the 
driver's side, away from the exhaust system, to 
approximate the temperature. After running the 
Quick Test, the transmission oil pan should be warm 
to the touch. (As a guide, warm to the touch is 
about 41-70 degrees C [105-158 degrees Ғ)). 


e Connect ohmmeter negative lead and the positive 
lead to the yellow wires on the service harness. 


e Record the resistance. 


e Resistance should be approximately in the following 
ranges. 


Resistance in range GO to BB3. 


Resistance greater 
than 100K 


REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Shop Manual, 
Diagnosis Volume H. 


PERFORM SECOND 
TEST listed in this step. 
REPEAT QUICK TEST 

in the Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


Resistance out of 
range 


TRANSMISSION FLUID TEMPERATURE 


Resistance 


0- 20 ( 32- 58) 


21- 40 ( 59-104) 
41- 70 (105-158) 
71- 90 (159-194) 
91-110 (195-230) 
111-130 (231-266) 


e if the resistance was not the appropriate 
temperature range but was between 0.8K and 100K 
ohms, perform the following test. If the transmission 
is cold, run the transmission to heat it up. If the 
transmission is warm, allow the transmission to 
cool. Check TOT sensor resistance again. Compare 
the resistance with the initial resistance. Resistance 
should decrease if transmission was heated and 
should increase if transmission was allowed to cool. 
If the correct change in resistance occurs, REPEAT 
QUICK TEST. 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 
removing connector. CD6491-2A 
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CONDITION/ CAUSE (Continued) 


SERVICE CODES: 56 AND 66 — PINPOINT TESTS BB — Continued 


TEST STEPS RESULTS .. ACTION TO TAKE 
CHECK TOT SENSOR FOR SHORT TO GROUND 


ө Install service jumper harness to transmission Continuity REPLACE solenoid body 
bulkhead connector. (Do not pry vehicle harness and REPEAT QUICK 
connector off with a screwdriver.)* TEST. REPEAT QUICK 


ө Check for continuity between engine ground and Hoc ad 
one yellow wire with an ohmmeter or other low hob Manual сай Т 
current tester (less than 200 milliamps). р ' | 


e Repeat the continuity check with the other yellow (id I 
wire. No continuity If code was a continuous 


code, inspect 

ө Connection should show no continuity (infinite transmission fluid to 

resistance). determine if fluid is 

burnt. If burnt, teardown 
transmission and inspect 
for damage. SERVICE 
as required and 
REPEAT QUICK TEST 
in the Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 
removing connector. CD6492-2A 
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CONDITION/ CAUSE (Continued) 


‚‚ ЗЕАМІСЕ CODE: 62 — PINPOINT TEST CC 
TEST STEPS 


| ___ TESTSTEPS 0-5 RESULTS. ACTION TO TAKE 
| CC1 | CHECK HARNESS CONNECTIONS 
e Check that the vehicle harness connector is fully GO to CC2. 
engaged on the transmission bulkhead connector. 
e Check that the vehicie harness connector terminals SERVICE or REPLACE 
are fully engaged in the connector. as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Em | "T Volume H. 
CHECK RESISTANCE OF SOLENOID ` 
NOTE: Refer to the E4OD Transmission Wiring 20-30 ohms GO to CC3. 


Harness Terminal locations and Color 
Codes preceding these Pinpoint Tests. 


e Install service jumper harness to the transmission 
bulkhead connecior. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


e Connect ohmmeter negative lead to the black wire 
on the service harness and the positive lead to the 
blue wire on the service harness. This is to test 
converter clutch solenoid. 


e Record the resistance. 
e Resistance should be between 20-30 ohms. 
CHECK SOLENOID FOR SHORT TO GROUND 


e install service jumper harness to transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


e Check for continuity between engine ground and 
blue wire with an ohmmeter or other low current 
tester (less than 200 millilamps). 


CHECK CONVERTER CLUTCH REGULATOR VALVE 


AND CONVERTER CLUTCH CONTROL VALVE  — 


e Tear down to converter clutch regulator valve and 
converter clutch contro! valve. 


e Inspect valves for damage or contamination. 
e Check for struck or missing spring. 


High resistance 


No continuity 


Continuity 


REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 
Shop Manual, Volume H. 


GO to CC4. 


Replace Solenoid Body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 
Shop Manual, Volume H. 


CLEAR errors and 
REPEAT continuous 
drive tests. If errors 
persist, refer to 
Mechanical Diagnosis in 
this section. 


SERVICE as required. 


*Remove solenoid body connecto; by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 


removing connector. CD6493-B 
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CONDITION/CAUSE (Continued) 


SERVICE CODE: 67 — PINPOINT TEST EE 


TEST STEPS .. RESULTS ACTION TO TAKE 
| EE1 | ADJUST MANUAL LEVER POSITION SENSOR 


e Apply the parking brake. 
e Place transmission in Neutral position. 


e Verify that Manual Lever Position Sensor Tool 
T89T-70010-J fits in appropriate slots. 


GO to EE2. 


ADJUST sensor 
according to adjustment 
procedures in this 
manual and REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


CHECK OPERATION OF MANUAL LEVER POSITION 
SENSOR | | | 


e insert Manual Lever Position Sensor Test harness 
into the Manual Lever Position Sensor Connector. 


ө Plug V.O.M. into Manual Lever Position Sensor 
Tester. | 


e Verify continuity ONLY occurs in the 3 continuity 
positions. For example: with the tester in the N/P 
position, continuity should occur ONLY when the 
Manual Lever is in N or P positions, and not R (D) 

2 or 1 positions, with the tester in “R” position, 

continuity should occur only when the manual lever is 

in “R” position, and not P N (D) 2 1 positions. (Start 
and backup circuit and 4x4 N only) | 

e Position Tester on the ohms position. Verify that the 


resistance readings for each position of the manual 
lever, P, R, N, (D). 2, 1, are within specifications. 


REPEAT QUICK TEST 
in the Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


REPLACE Manual Lever 
Position Sensor and 
REPEAT QUICK TEST 
in the Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


CD6498-2B 
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CONDITION/ CAUSE (Continued) 


SERVICE CODES: 91, 92, 93 AND 94 — PINPOINT TEST GG 


| TEST STEPS RESULTS ACTION TO TAKE 
| GG1 | CHECK HARNESS CONNECTIONS | 


€ Check that the vehicle harness connector is fully GO to GG2. 
engaged on the transmission bulkhead connector. 


€ Check that the vehicle harness connector terminals SERVICE or REPLACE 
are fully engaged in the connector. as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


| GG2 | CHECK RESISTANCE OF SOLENOID 


NOTE: Refer to the E4OD Transmission Wiring 
Harness Terminal locations and Color 
Codes preceding these Pinpoint Tests 


e Install service jumper harness to the transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


e Connect ohmmeter negative lead to the black wire 
on the service harness and the positive lead to the 
appropriate wire on the service harness. 


91 


92 
93 
. 94 


20-30 ohms 


GO to GG3. 


High resistance REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 
Shop Manual, Volume H. 


e Record the resistance. 
e Resistance should be between 20-30 ohms. 


| GG3 | CHECK SOLENOID FOR SHORT TO GROUND 


e install service jumper harness to transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


e Check for continuity between engine ground and 
appropriate wire with an ohmmeter or other low 
current tester (less than 200 milliamps). 


Error Code | Wire 
91 


Continuity REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/. 
Emissions Diagnosis 
Shop Manual, Volume H. 


REPEAT QUICK TEST 
in the Engine/Emisssions 
Diagnosis Shop Manual, 
Volume H. Problem 


No continuity 


S should not reoccur if the 
94 solenoid body passed 


previous tests. 


e Connection should show no continuity (infinite 
resistance). 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 
removing connector. CD9246-B 


Li 
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CONDITION/ CAUSE (Continued) 


SERVICE CODES: 98 AND 99 — PINPOINT TEST HH 
TEST STEPS RESULTS ACTION TO TAKE 
| HH1 | CHECK HARNESS CONNECTIONS 


e Check that the vehicle harness connector is fully 
engaged on the transmission bulkhead connector. 


ө Check that the vehicle harness connector terminals 
are fully engaged in the connector. 


GO to HH2. 


SERVICE or REPLACE 
as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


| HH2 | CHECK RESISTANCE OF SOLENOID 


NOTE: Refer to the E4OD Transmission Wiring 4.0-6.5 ohms GO to HH3. 
Harness Terminal locations and Color | 
Codes preceding these Pinpoint Tests. Resistance out of REPLACE solenoid body 
e Install service jumper harness to the transmission specification and REPEAT QUICK 
bulkhead connector. (Do not pry vehicle harness (High or Low) TEST in the Engine/ 
connector off with a screwdriver.)* Emissions Diagnosis 


e Connect ohmmeter negative lead and positive lead Shop Manual, Volume H. 
to the orange wires on the service harness. 


NOTE: The processor must be out of the circuit to 
check resistance values. 


e Record the resistance. 
e Resistance should be between 4.0-6.5 ohms. 


| HH3 | CHECK SOLENOID FOR SHORT TO GROUND 


e Install service jumper harness to transmission Continuity REPLACE solenoid body 
bulkhead connector. (Do not pry vehicle harness and REPEAT QUICK 
connector off with a screwdriver.)* TEST in the Engine/ 


C ; Emissions Diagnosis 
e Check for continuity between engine ground and 
one of the orange wires with an ohmmeter or other Shop Manual, Volume H. 
low current tester (less than 200 milliamps). р 
e Repeat the continuity check with the other orange No continuity brise era ЦЕНИ Ж 
wire. Diagnosis Shop Manual, 
e Connection should show no continuity (infinite Volume H. Problem 
resistance). should not reoccur if the 
solenoid body passed 
previous tests. 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before 
removing connector. CD7885-C 


REMOVAL AND INSTALLATION 


On 4x4 models only, remove front driveshaft. 
Refer to Section 05-01, Driveshaft for removal 
procedures. 


Transmission 
Removal 


Disconnect negative battery cable at the battery. 
Remove rear driveshaft. Refer to Section 05-01, 
Driveshaft, for removal procedure. On F-Super 
Duty vehicles, remove the transmission mounted 
parking brake. Refer to Section 06-05 for 
procedure. 


Hemove transmission dipstick. 


Place transmission selector in NEUTRAL 
position. 


Raise vehicle on a hoist. 


Disconnect shift linkage. Refer to Section 07-05, 
Shift Contro! Linkage, for procedure. 
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REMOVAL AND INSTALLATION (Continued) 


8. 


On 4x4 models only, remove shift linkage from 
transfer case shift lever. Refer to the appropriate 
section in Section 07-05 for transfer case shift 
linkage removal and installation procedures. 


Remove manual lever position sensor connector 
by squeezing connector tabs and pulling on 


connector. 
CAUTION: Do not attempt to pry tab with pry 
bar or screwdriver. Remove the heat shield 
from the transmission before attempting to 


remove the connector. 


MANUAL 
LEVER 
POSITION 


SENSOR 
CONNECTOR 
EN 
(y we 


MANUAL 
LEVER 
POSITION 
SENSOR 


D9160-1B 


To remove solenoid body connector heat shield, 
loosen two bolts using an 8mm wrench. Remove 


shield. 


10. 


SOLENOID 
BODY 
CONNECTOR 
HEAT SHIELD 


D9161-1A 


Remove solenoid body connector by pushing on 
the center tab and pulling on the wire harness. 
CAUTION: Do not attempt to pry tab with pry 
bar or screwdriver. Remove the heat shield 
from the transmission before attempting to 


remove the connector. 


11. 


ыша 
= 
S 
= 
шш 


SOLENOID BODY 
CONNECTOR 


D9162-1A 


12. On 4x4 models only, remove four-wheel drive 
switch connector from transfer case. Use care 


not to overextend tabs. 
13. Pry wire harness locator from extension housing 
wire bracket. 


WIRE š 
HARNESS ; 
LOCATOR 


D9165-1A 


07-01A-45 
REMOVAL AND INSTALLATION (Continued) 


14. On 4x4 models only, remove wire harness 
locators from LH side of crossmember. (Discard 


locators). 
WIRE HARNESS 
LOCATORS ‘ 
| «uio 
LE 


| CROSSMEMBER 


D9166-1A 


15. Remove speedometer cable. Refer to Section 
13-02, Speedometer /Odometer, for cable 
removal and installation procedures. 


16. Remove lower converter cover bolts using a 
10mm socket. 


09168-1A 


17. Remove rear engine cover plate bolts using a 
10mm socket. 
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REAR 
ENGINE 
COVER PLATE 


D9169-1A 


18. Remove starter. Refer to Section 03-06A, 
Starter, Positive Engagement, in the Light Truck 
Engine Manual for starter removal and installation 
procedures. 


19. Using a 15/ 16-inch socket, rotate crankshaft 
bolt to gain access to converter nuts. Remove 
four converter mounting nuts, using a 9/ 16-inch 
socket and discard. 


. CONVERTER 
NUT 


D9172-1A 


20. Place E4OD Transmission Stand Fixture, 


Rotunda Equipment Model 0 14-00763 or 
equivalent on universal transmission jack and 
position fixture as illustrated: 
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REMOVAL AND INSTALLATION (Continued) 


Placement of Positioning Pins 4x4 Vehicles 
4x2 Vehicles 


Е400 TRANSMISSION 


STAND FIXTURE POSITIONING 
014-00763 PINS 
09173-18 
POSITIONING 
E4OD TRANSMISSION PINS 
STAND FIXTURE 
014-00763 


09174-18 


21. Usea safety strap to secure transmission. 


22. Loosen the two rear transmission mounting pad 
nuts using an 18mm socket. Remove retaining 
bolts and remove crossmember from 
transmission. 
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REMOVAL AND INSTALLATION (Continued) 


GUSSET RH 


F-150-350 (4x2) 


CROSSMEMBER GUSSET LH 
5060 7F468 


F-150 — F-350, BRONCO (4x4) 
AND F-SUPER DUTY 


BOLT SUPPORT 
5060 


N802114 


(43-57 FT-L8) 


23. Remove transmission cooler lines using a 
1/2-inch flare wrench, from transmission case. 
Cap cooling lines and plug fittings at transmission. 
The F-Super Duty stripped chassis requires the 
use of a 5/8-inch tube nut wrench. 
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INSULATOR AND 
RETAINER-6D091 


SCREW AND 
WASHER 
390066 


UEM — 


WASHER p j AS 
A je LJ 


(60-80 FT-LB) ae 


GUSSET 
7R314 


BOLT 
N802114 


SUPPORT 
5060 


NUT 
N800937 
59-77 N:m 
(43-57 FT-LB) 


D9955-A 


COOLING 
LINE 
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REMOVAL AND INSTALLATION (Continued) 


24. Remove six bell housing oolts using a 5/8-inch 
Socket. 


25. Back out converter pilot irom flywheel and gently 
lower transmission while observing hardware 
obstructions. 


—— = = 
А em с 


| 
ЖА | ENGINE 


COVER PLATE 
BELL HOUSING 


Nom 
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26. Install Torque Converter Handles, T8 1P-7902-C 
or equivalent, on converter with handles in the 6 
and 12 o'clock positions. 


TORQUE CONVERTER 


27. Remove transmission filler tube from stub tube. 


28. On 4x4 models only, remove transfer case vent 
hose from detent bracket. Refer to Section 
O7-O3D or 07-ОЗЕ for vent hose location. 


29. Оп 4x4 models only, remove the transfer case 
from the transmission. Refer to Section 07-030 
or 07-ОЗЕ for transfer case removal procedures. 


30. Оп F-Super Duty Models, remove the 
transmission mounted parking brake. Refer to 
Section 06-05 for procedure. 
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Instailation 


Before installing transmission, check wiring harness 
for damage. Check connectors for electrical integrity 
(terminal condition, corrosion and contamination). 
Repair or replace as required. | 


1. Place transmission onto E4OD Transmission 
Stand Fixture Rotunda Equipment Model 
014-00763 or equivalent. 


2. On 4x4 models only, install transfer case to 
transmission. Refer to Section 07-03D or 07-03E 
for transfer case installation procedures. On 
F-Super Duty Models, install transmission 
mounted parking brake. Refer to Section 06-05 
for procedure. 


3. Install torque converter using Torque Converter 
Handles T8 1P-7902-C or equivalent. Carry 
converter with the handles in the 6 and 12 o'clock 
positions. Push and rotate the converter onto the 
pump until it bottoms out. 


NOTE: Check the seating of the converter by 
placing a straightedge across the bell housing. 
There must be a gap between the converter pilot 
face and the straightedge. 


CAUTION: Use care when installing 
converter to avoid damage to the stator 
support teflon seal. 


TORQUE 
CONVERTER 
HANDLES 
T81P-7902-C 


/ 


GAP INDICATES 
THAT CONVERTER IS 
COMPLETELY SEATED 


09054-1A 


4. Remove converter handles. 


5. Check condition of filler tube O-ring, replace if 
damaged. Install filler tube. 


6. Rotate converter studs to align with flywheel 
mounting holes. 


7. Place bolts into bell housing mounting holes. 


07-01A-48 


07-01A-49 
REMOVAL AND INSTALLATION (Continued) 


8. Raise transmission into position while observing 
all hardware obstructions. Do not allow converter 
drive flats to disengage from pump gear. Use 
rubber converter drain plug cover to aid in the 
alignment of the converter studs. Use care not to 
damage the flywheel and converter pilot. The 
converter must rest squarely against the 
flywheel. This indicates that the converter pilot is 
not binding in the engine crankshaft. 


REAR 
ENGINE 
COVER PLATE 


BELL HOUSING 


FLYWHEEL 


D9180-1A 


9. Alternately snug-up bell housing bolts using a 
5/8-inch socket. Alternately tighten bell housing 
bolts to 55-67 N-m (40-50 ft-lbs). 


TIGHTEN BOLTS 
TO 55-67 N:m 
(40-50 FT-LB) 


D9185-1A 
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10. Install rubber converter drain plug cover. 


11. Install transmission cooling lines to transmission 
fittings using a 1/2-inch crows foot. Tighten to 
24-31 N-m (18-23 ft-Ibs). 


COOLING 
LINE 


к« 
бй 


7. 
y 
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12. Install crossmember and transmission retaining 
bolts. | 


13. Remove safety strap and universal high lift 
transmission jack. 


14. Rotate crankshaft using a 15/ 16-inch socket on 
front pulley bolt to gain access to converter 
studs. Install new stud nuts using a 9/ 16-inch 
socket. Tighten to 28-40 N-m (20-30 ft-Ibs). 


TIGHTEN NUTS 
TO 28-40 N:m 
(20-30 FT-LB) 

FLYWHEEL 


D9190-1A 


15. Install starter motor. Refer to Section 03-06A, 
Starter, Positive Engagement in the Light Truck 
Engine Manual (Volume B) for starter removal and 
installation procedures. 
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REMOVAL AND INSTALLATION (Continued) 


16. Install rear engine plate cover and lower dust E 
cover bolts using a 10 mm socket. Tighten to 
17-21 Nem (12-16 ft-Ibs). 


TIGHTEN BOLTS 
TO 17-21 Nem 
(12-16 FT-LB) 
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GUSSET RH 
7R314 


CROSSMEMBER 
5060 


GUSSET LH 
F 


F-150-350 (4x2) 


INSULATOR AND 
RETAINER-6D091 


CROSSMEMBER GUSSET LH 
5060 7F468 


SCREW AND 
WASHER 
390066 


NUT AND 
WASHER 


N621945 
82-109 N:m 
(60-80 FT-LB) 


LJ 


E-150 — E-350 


F-150 — F-350, BRONCO (4x4) 
AND F-SUPER DUTY 


GUSSET 
7R314 


BOLT 
N802114 


SUPPORT 
5060 


SUPPORT 
5060 

NUT 
N800937 


59-77 Nem 
(43-57 FT-LB) 


(43-57 FT-LB) 
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REMOVAL AND INSTALLATION (Continued) 


17. Install speedometer cable. Refer to Section 
13-02, Speedometer / Odometer, for cable 
removal and installation procedures. 


18. Completely seat solenoid body connector into 
solenoid valve body receptacle by pushing on the 
top of the connector. An audible click indicates full 
contact. 


SOLENOID 
BODY 
CONNECTOR 


D9195-1B 


19. Install solenoid body connector heat shield with 
off-set bending inward. Tighten to 8-12 N-m (6-9 
ft-Ibs). 


SOLENOID BODY 
CONNECTOR HEAT 
SHIELD 


TIGHTEN BOLTS 
TO 8-12 Nem 
(6-9 FT-LB) 


09196-1B 


20. On 4x4 models only, install new wire harness 
locators into crossmember. 


21. Install new wire harness locator into extension 
housing wire bracket. 


22. Оп 4x4 models only, install four-wheel drive 
switch connector. 
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23. On 4x4 models only, connect transfer case shift 
linkage. Refer to Section 07-ОЗЕ, Transfer 
Case—Borg-Warner 13-56 Manual Shift for 
procedure. 


. Install manual lever position sensor connector. An 
audible click indicates full connection. 


MANUAL 
LEVER 


POSITION 
SENSOR 
CONNECTOR 
EN 


MANUAL 
LEVER 
POSITION 
SENSOR 


D9160-1B 


. Install shift linkage. Refer to Section 07-05, Shift 
Control Linkage, for procedure. 


. On 4x4 models only, install shift rod to transfer 
case shift lever. Refer to Section 07-ОЗЕ, 
Transfer Case—Borg-Warner 13-56 Manual 
Shift, for procedure. 


. Install rear driveshaft. Refer to Section 05-01, 
Driveshaft, for removal procedure. 


. On 4x4 models only, install front driveshaft. Refer 
to Section 05-01, Driveshaft, for installation 
procedures. 


. Lower vehicle. 
. Connect negative battery cable. 


. Fill the transmission to the proper level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX part no. 
F4AZ-19582-B, Specification ESP-M2C 166-H or 
equivalent. 


IN VEHICLE SERVICE 


Extension Housing Gasket 
Removal 
Position vehicle on a hoist. 


Remove front (4x4 only) and rear driveshaft. 


Refer to Section 05-01, Driveshaft, for removal 
procedures. 


Remove transmission mounting pad nuts and 
bolts. Refer to the transmission removal 
procedures for crossmember illustrations. 
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IN VEHICLE SERVICE (Continued) 


4. On 4x4 models only, remove shift linkage from 
transfer case shift lever. Refer to the appropriate 
sections in Group O7 for transfer case shift 
linkage removal and installation procedures. 


5. On 4x4 models only, remove four-wheel drive 
switch connector from transfer case, use care 
not to overextend tabs. 


6. Prywire harness locators from extension housing 


wire bracket. 


7. On 4x4 models only, remove wire harness 
locators from LH side of crossmember. 


8. Remove speedometer cable. Refer to Section 
13-02, Speedometer / Odometer, for Cable 
Removal and Installation procedures. 


9. On 4x4 models only, remove transfer case vent 
hose from detent place. Refer to the appropriate 
transfer case section in Group O7 for vent hose 
location. 


10. On 4x4 models only, place Transmission Stand 
Fixture Rotunda Equipment Model No. 
O14-00 104 or equivalent on universal high lift 
transmission jack and position under transfer 
case. 


11. Remove nine extension housing bolts using a 
13mm box wrench. 


EXTENSION 
HOUSING 


12. Slide transfer case rear ward and downward to 
remove, and discard extension housing gasket 
from housing and transfer case mating surfaces. 


Installation 


1. Grease extension housing gasket and position on 
extension housing. 


NOTE: Make sure parking pawl spring is fully 
seated into the case prior to installing extension 
housing. 


EXTENSION 
HOUSING 
GASKET 


EXTENSION 
HOUSING 


D9209-1A 


2. Raise extension housing into position. 


3. Install nine extension housing bolts using a 13mm 
socket. Tighten to 27-39 N-m (20-29 ft-Ibs). 


EXTENSION 
HOUSING 


FS 
! S 
SS 4 
>» X 


TIGHTEN BOLTS 
TO 27-39 Nem 
(20-29 FT-L8) 


« 
D9210-1A 


4. On 4x4 models only, attach transfer case vent 
hose to detent plate. Refer to the appropriate 
section in Group 07 for vent hose location. 


5. On4x4 models only, install four-wheel drive 
connector. 


6. Install new wire harness locator into extension 
housing wire bracket. 


7. Install transmission mounting pad bolts and nuts 
and tighten to 8 1-108 N-m (60-80 ft-lbs) for all 
F-Series or 68-96 N-m (50-70 ft-lbs) for all 
E-Series. 


8. Remove universal high lift transmission jack. 


Install speedometer cable. Refer to Section 
13-02, Speedometer / Odometer, for Cable 
Removal and Installation procedures. 
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IN VEHICLE SERVICE (Continued) 


10. Install front (4x4 only) and rear driveshaft. Refer 
to Section 05-01, Driveshaft, for removal 
procedures. 


. Fill the transmission to the proper level with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX part no. 
E4AZ-19582-B, specification (ESP-M2C 166-H) 
or equivalent. 


Parking Mechanism 

Follow extension housing gasket replacement 
procedure for removal and installation of extension 
housing. 


Removal 


1. Remove two bolts using a 13mm socket from 
park rod guide plate. 


PARK ROD 
GUIDE PLATE 


D9212-1B 


Remove parking pawl return spring, pin and 
parking pawl from case. 


Remove the Torx® head bolt (40A bit) and 
parking pawl abutment. 


Transmission —E4OD Automatic 


PARKING 
PAWL 
PIN 


PARKING PAWL 
RETURN SPRING 


PARK PARKING 
ABUTMENT PAWL D9213-1B 
Installation 


1. Install parking pawl, pin and return spring. 


NOTE: Spring end rests on inside surface of 
case. 


2. Install parking pawl abutment with Torx® head 


bolt (40А bit). Tighten to 22-27 N-m (16-20 ft-lbs). 


PARKING 
PAWL 
PIN 
PARKING PAWL 
RETURN SPRING 


PARK PARKING 
ABUTMENT PAWL 


D9213-1B 


З. Using a 13mm socket, attach park rod guide 


plate with two bolts and washers. Tighten to 
22-27 N-m (16-20 ft-lbs). 
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IN VEHICLE SERVICE (Continued) 


NOTE: Ensure plate dimple is facing inward. 


PARK ROD 
GUIDE PLATE 


SOLENOID BODY 
CONNECTOR 


D9162-1A 


D9212-1B 
€ Check electrical connectors for terminal condition, 


corrosion and contamination. Repair or replace as 
required. 


Valve Body and Intermediate Band Servo 1. Remove pan bolts using a 10mm socket. 


Removal 
If solenoid valve body is going to be replaced: 


e Remove solenoid body connector heat shield, 
loosen both bolts using an 8mm socket. 


e Remove slotted heat shield. 
e Remove solenoid body connector by pushing on the 
center tab and pulling on the wire harness. 


CAUTION: Do not attempt to pry tab with pry bar 
or screwdriver. Remove the heat shield from the 
transmission before attempting to remove the 
connector. 


2. Place a fluid catch basin under transmission pan. 
Loosen front pan bolts using a 10mm socket. Pry 
rear of pan from case. 


3. Remove front pan bolts using a 10mm socket. 
Remove pan. 


4. Remove filter and seal assembly by carefully 
pulling and rotating the filter as necessary. If seal 
remains in bore, carefully remove using O-Ring 
Tool T7 1P-19703-C or equivalent. 
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IN VEHICLE SERVICE (Continued) 


NOTE: Discard filter and seal. 


Р 
== | 
ы | OIL 
< FILTER D9215-1A 


CAUTION: Use care not to scratch or damage 
aluminum pump bore. 


O-RING TOOL 


T71P-19703-C D9216-1A 


NOTE: If servicing only the solenoid body, refer to 
the following steps. 


Remove nine solenoid body bolts using a 30A 
Torx® bit and one nut using a 10mm socket. Push 
down on solenoid body receptacle to remove 
solenoid body. 


4 SOLENOID 
BODY 


D9219-1A 


After removal of the solenoid body assembly, use 
a sharp blade to cut the existing gasket using the 
other valve bodies as a cutting edge to follow. 


NOTE: Make sure to remove all gasket particles. 


With the old gasket material removed and the 
surface clean, apply the new ‘‘service only” 
gasket. Install the solenoid body assembly as 
outlined under Installation, step 12. 


SOLENOID BODY — SERVICE GASKET 
(7H038) 


08561-В 
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IN VEHICLE SERVICE (Continued) 


8. Remove 11 accumulator body bolts using an 
8mm socket and two nuts using a 10mm socket. 
Remove accumulator body. 


ACCUMULATOR 
BODY 


D9217-1A 


NOTE: If separator plate is to be left on the 
transmission, use one of the reinforcing plate 
bolts in the hole shown to prevent front of plate 
from sagging and displacing balls. 


INSTALL STIFFENER PLATE BOLT 
HERE TO SECURE PLATE AND MAINTAIN 
BALL LOCATION IF BODIES 
ARE REMOVED AND PLATE 
IS LEFT ON TRANSMISSION 


D8562-1A 


Remove 14 main control body bolts using an 8mm 
Socket and two nuts using a 10mm socket. 
Remove main control body. 


NOTE: Do not remove the two bolts as shown on 
illustration. 


MAIN CONTROL 
BODY 


DO NOT REMOVE 


D9218-2B 
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IN VEHICLE SERVICE (Continued) 


10. Remove nine solenoid body bolts using a 30A 
Torx® bit and one nut using a 10mm socket. Push 
down on solenoid body receptacle to remove 
solenoid body. 


$ SOLENOID 
BODY 


D9219-1A 


11. Remove solenoid screen by rotating and pulling 


Out. 
Q 
MEM 
о o * EID > 
NR | Ое 


SCREEN Q 07) KO 


‚ Be 
- 


+ D9220-1B 
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12. Remove three reinforcing plate bolts using an 
8mm socket. Remove plate. 


D9221-B 


13. Carefully lower separator plate and gasket so 
that check balls, EPC ball and spring are 
retained. 


SEPARATOR PLATES 
AND GASKETS 


=== Белі. 


. 07-01A-57 
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IN VEHICLE SERVICE (Continued) 


14. Remove servo snap ring and retaining plate, 
servo piston and rod assembly and servo spring. 


SERVO RI ES \ 
| Кы шш б £4 Spe 
се 20 == саў E 
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N ) RETAINER 


SNAP Q oi 
RING 
was. 
Ú 
D9223-1B 
Installation 
1. Install servo spring, servo piston and rod 
assembly. 


2. Install servo retaining plate and snap ring. 


SERVO 


pL 


A 
L, 


N PLATE 


D9223-18 
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3. Grease separator plate with petroleum jelly to 
hold new separator to control gasket. 


SEPARATOR TO 
CASE GASKET 


SEPARATOR 


PETROLEUM 
JELLY PLATE 


09224-1A 


4. Position new separator to case gasket on 
separator plate. 


5. Lubricate separator to case gasket with 
petroleum jelly as shown. 


EPC BALL 
(STEEL) | 


9 CHECK BALL LOCATIONS 
(RUBBER) 


D9225-B 


6. Grease valve body pockets with petroleum jelly 
as shown. Put nine check balls (nine rubber), EPC 
spring and greased EPC steel ball into position. 
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IN VEHICLE SERVICE (Continued) 


( Eam Y Ll: 


Q TL | mmm OF) 
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EPC BALL 
AND SPRING 
(STEEL) 


CHECKBALL 
LEGEND 


C] — RUBBER (9) 
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IN VEHICLE SERVICE (Continued) 


7 


D 


Install separator plate and gaskets. Install three 
reinforcing plate bolts using an 8mm socket. 
Tighten to 9- 11 N-m (80-100 in-Ibs). 


NOTE: Check location of check balls and EPC 
ball. 


TIGHTEN BOLTS TO 
9-11 N:m 
(80-100 IN-LB) 


D9227-B 


NOTE: If reinforcing plate bolt has been used to 
retain separator plate to case, do not reinstall in 
stiffener plate until step 10. 


NOTE: Stamped “ОР” on reinforcing plate must 
be visible. 


Install solenoid screen and lock in place by 
rotating. 


00 — ORI 


SOLENOID С КУ 
SCREEN оё 


TK 


“К 


D9220-1B 
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9. 


Install main control body over studs. Align manual 
valve with manual lever. 


ы 
У.И 
РА MANUAL 
t e| vawe 
ALIGN | 
N ae 
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10. Attach valve body with two nuts using a 10mm 


Socket and 14 bolts using an 8mm socket. 
Tighten to 9-11 N-m (80-100 in-Ib). 


TIGHTEN TO 
9-11 Nem 
(80-100 IN-LB) 


D9229-1A 


NOTE: If reinforcing plate bolt has been used to 
retain separator plate to case, reinstall after main 
body is attached. 
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IN VEHICLE SERVICE (Continued) 


11. Install accumulator body over studs and attach 
with two nuts using a 10mm socket and 11 bolts 
using an 8mm socket. Tighten to 9-11 N-m 
(80-100 in-Ib). 


ACCUMULATOR 
BODY 


TIGHTEN TO 
9-11 Nm 
(80-100 IN-LB) 


D9230-1A 


NOTE: If only the solenoid body assembly was 
serviced, install solenoid body with a ‘‘service 
only” gasket. 


12. Install solenoid body over stud and attach with 
nine Torx® bolts using a 30A bit and one nut using 
a 10mm socket. Tighten to 9- 11 N-m (80-100 
in-Ib). | 


NOTE: Prior to solenoid body assembly 
installation, coat the case connector bore with 
M1C172-A grease or equivalent. 


SOLENOID 
BODY 


9-11 Nem 
(80-100 IN-LB) 


D9231-1A 


13. Install a new filter and seal assembly by 
lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse filter or 
seal. 
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OIL 
FILTER D9215-1A 


ec 


14. Using grease to hold new pan gasket, position 
gasket onto pan. Check condition and placement 
of pan magnet. 


CD 


PAN MAGNET 
LOCATION 


PAN 
GASKET 
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15. Install pan bolts using a 10mm socket. Tighten to 
14-16 N-m (10-12 ft-Ib). 


[NS m OPER 
Ew Si ger «UP 


TIGHTEN BOLTS TO 
14-16 N:m 
(10-12 FT-LB) 
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IN VEHICLE SERVICE (Continued) 


16. Completely seat solenoid body connector into 
solenoid valve body receptacle by pushing on top 
of connector. Audible click indicates full 
connection. 


SOLENOID 
BODY 
CONNECTOR 


D9195-1B 


17. Install solenoid body connector heat shield with 
off-set bending inward. Tighten to 8-12 N-m (6-9 
ft-Ib). 


SOLENOID BODY 


CONNECTOR HEAT 
фм 
> 


TIGHTEN BOLTS 
TO 8-12 Nm 
(6-9 FT-LB) 
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18. Lower vehicle. 


19. Fill the transmission to the proper level with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or ООХ part no. 
E4AZ-19582-B, specification ESP-M2C 166-H or 
equivalent. 
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Manual Lever Seal 
Removal 


1. Remove manual lever position sensor connector 
by squeezing connector tabs and pulling on 
connector harness. 


MANUAL 
LEVER 
POSITION 
SENSOR 
CONNECTOR 


POSITION 
SENSOR 
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2. Check electrical connectors for terminal 
condition, corrosion and contamination. Repair or 
replace as required. 


3. Remove lever control rod from manual lever using 


a large screwdriver. 


D9157-1A 


4. Remove two manual lever position sensor bolts 
using an 8mm socket and sensor. 
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IN VEHICLE SERVICE (Continued) 


5. Place a fluid catch basin under transmission рап. CAUTION: Use care not to scratch or damage 
Remove pan bolts using a 10mm socket. aluminum pump bore. 


O-RING TOOL 
T71P-19703-C 


D9216-1A 


D8954-B TE 
9. Remove manual lever roll pin using Locknut Pin 


Remover T78P-3504-N or equivalent. 


6. Loosen front pan bolts using a 10mm socket. Pry 


rear of pan from case, and allow fluid to drain. | VA REMOVER 2 


7. Remove front pan bolts using a 10mm socket. MANUAL 
LEVER 
Remove pan. БОП EIN 


8. Remove filter and seal assembly by carefully 
pulling and rotating filter as necessary. If seal 
remains in bore, carefully remove using O-Ring 
Tool T7 1P-19703-C or equivalent. 


NOTE: Discard filter and seal assembly. 


D9234-1A 


D9215-1A 
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IN VEHICLE SERVICE (Continued) 


10. Remove inner detent lever nut using a 21mm box SHIFT LEVER 


Í Е Е s 
wrench while holding lever with crescent wrench. SEAL REPLACER SS 
g епо Т74Р-77498-А N 


2r NS | D9237-1A 
INNER DETENT 
LEVER 2. install manual lever, inner detent lever, park 
D9235-1B actuating rod assembly and nut using a 21mm 
box wrench. 


— 


NOTE: Inner detent lever must be seated on flats 
of shaft, and rod assembly must be through guide 
plate. Inner lever pin must be aligned with manual 
12. Remove manual lever. valve. 


11. Remove inner detent lever and park actuating rod 
assembly from manual lever. 


13. Remove manual lever seal using a large 
screwdriver, being careful not to score bore. 


ШШ j 


(i) oe 


<. 
"Os 


`~ 


MANUAL pe I 
LEVER “жас” 
SEAL к), ROD ( 
/ 
| 
N 
INNER 
z 2 DETENT 
PARK ACTUATING | (ЕУЕН 
ІММЕН ROD ASSEMBLY 
DETENT | 
LEVER D7876-1B 
D9236-1A 


Installation 3.  Tighten inner detent lever nut using a 21mm 
1 CI b thmi КОС СЕ crows foot while holding lever with crescent 
М 2 2. Sic Chit Lever Заоа Ег Sele wrench. Tighten to 41-54 N-m (30-40 ft-lb). 

T74P-77498-A or equivalent. 
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IN VEHICLE SERVICE (Continued) 


NOTE: Manual Valve Detent Spring must be on 
inner detent lever and inner detent lever pin must 
be aligned with manual valve. 


TIGHTEN NUT TO 
41-54 N:m 
(30-40 FT-LB) 


INNER DETENT 
LEVER NUT 
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4. Install manual lever roll pin. 


ROLL PIN ARN 
Vin 
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Install manual lever position sensor with two bolts 
and washers. Do not tighten bolts at this time. 
Align manual lever position sensor for NEUTRAL 
gear position using Gear Position Sensor Adjuster 
T89T-70010-J or equivalent. 


Using an 8mm socket, tighten bolts to 6-8 N-m 
(55-75 in-Ibs). 


©) 7 ; GEAR POSITION 
A SENSOR —,,MA 


ADJUSTER 
T89T-70010-J 


TIGHTEN BOLTS TO 
6-8 Nem 
(55-75 IN-LB) 


D9240-C 


Install manual lever position sensor connector. 
Audible click indicates full connection. 


Install shift linkage. For procedure, refer to Shift 
Control Linkage, Section 07-05. 


MANUAL 


D8563-1A 


07-01A-66 
IN VEHICLE SERVICE (Continued) 


9. Install a new filter and seal assembly by 
lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse old 
filter or seal. 


Av 


FILTER D9215-1A 


10. Using grease to hold new pan gasket, position 
gasket onto pan. Check condition and placement 
of pan magnet. 


PAN MAGNET 
LOCATION 


PAN 
GASKET 


D9232-1A 


11. Install pan and pan bolts using a 10mm socket. 
Tighten to 14-16 N-m (10-12 ft-lb). 


Transmission —E4OD Automatic 


NDS 


on ————(— A—  — ЛЫС с. ÁX uà 


PEN 
- 


TIGHTEN BOLTS TO 
14-16 N-m 
(10-12 FT-LB) 


12. Lower vehicle. 


13. Fill the transmission to the proper level with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX part no. 
F4AZ-19582-B, specification ESP-M2C 166-H or 
equivalent. 


DISASSEMBLY AND ASSEMBLY 


Refer to the transmission disassembled view at the 
beginning of this section. 


Disassembly 
1. Removeinput shaft from transmission. 


INPUT 
SHAFT 


LONG 
SPINED END 


D8953-1A 


2. Mounttransmission on Twin Post Engine Stand 
Rotunda 014-00 106 or equivalent. 


07-01A-66 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Thoroughly clean the solenoid body 
connector area to avoid contamination. 


LS 
"ау ИШЕ 


744 
A 
A 


P 


= 


AA 


ETT 
= 


= 


аа 
| 


PTT 


ROTUNDA TWIN POST 
ENGINE STAND 
014-00106 


3. Rotate transmission so that pan is facing up. 
Remove 20 pan attaching bolts (10mm socket). 
Remove the pan and gasket, discard gasket. 


D8954-B 


MÀ — 


4. Remove filter and seal assembly by carefully 
pulling and rotating filter as necessary. If seal 
remains in bore, carefully remove using O-Ring 
Tool T7 1P-19703-C or equivalent. 


NOTE: Discard filter and seal. 


CAUTION: Use care not to scratch or damage 
aluminum pump bore. 


FILTER 
AND SEAL 
ASSEMBLY 


D8955-1A 


5. Remove accumulator body, 11 bolts (8mm 
Socket) and two nuts (10mm socket). 


ACCUMULATOR 
BODY А 


by 
x 
° 


bee ас о 6 


SOLENOID 
BODY MAIN CONTROL 
BODY 
= 
EE. D8956-1A 


6. Remove main control body 14 bolts (8mm 
socket) two nuts (10mm socket). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Do not remove the two bolts as shown. 


DO NOT REMOVE 
THESE TWO BOLTS 


С 
ON 


(e 
` 


SOLENOID 


I 
M ER95,Ccon) F 
2 A = Н or «n 
Aa, " om: . . 


ki 


° ЧАРА) С | 
ar à 
= | | MAIN CONTROL 
e == Зей 
7 I < ў -FE D8957-1B 


7. Remove nine solenoid body bolts (30A Torx? bit) D6958-1A 


and one nut (10mm socket). | | 
8. Pushupon solenoid body connector while 


removing solenoid body. 


PUSH UP ON 
CONNECTOR 

WHILE LIFTING 
SOLENOID BODY 


07-01A-69 


DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove solenoid screen, by rotating and pulling 


SOLENOID \ 


out. 


D8960-1B 


10. Remove three reinforcing plate bolts (8mm 
socket), remove plate. 


NOTE: EPC ball is spring loaded under separator 
plate. 


EPC BALL 
(STEEL) 


PLATE 
D8961-B 


11. Remove separator piate, two gaskets, EPC ball 
and blowoff spring, discard gasket. 


Transmission—E40D Automatic 


07-01A-69 


SEPARATOR 
PLATE AND 
GASKETS 


EPC BALL 
AND BLOW OFF 
SPRING 


D8962-1A 


12. Remove one steel and nine rubber check balls 
from transmission, using a small screwdriver. 


CAUTION: Do not mar rubber check balls. 


N | 


4 


Me 
ЕРСВАШ =, 


AND SPRING === 
(STEEL) = 


L] — RUBBER (9) 


CHECKBALL LEGEND D9040-C 


07-01A-70 


DISASSEMBLY AND ASSEMBLY (Continued) 


13. Remove servo snap ring, retaining plate, piston - 
and rod assembly and servo spring. 


NOTE: Apply slight downward pressure to plate 
while removing snap ring. 


SNAP RING 


08964-1В 


N W. Se 
RETURN Wr 


+” 


Cas 
SERVO E > s 
PISTON < A o 
| NN y s 

RETAINING Xe NEN 92 

PLATE N РХ 

SERVO NN | «Е; 
SNAP RING > ; 


14. Remove three feec bolts (13mm socket). Discard 
feed bolts. 
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07-ОЛА-70 


— a 


N> 


D8966-1B 


15. Rotate transmission so that bell housing is facing 
up. Remove nine pump bolts, ( 10mm socket). 
Discard pump bolt washers. 


NINE FRONT 
PUMP BOLTS 


INSTALL PUMP PULLER 
ADAPTER IN THESE 
BOLT HOLES 


D8967-1A 


07-ОЛА-71 
DISASSEMBLY AND ASSEMBLY (Continued) 


16. Use two threaded holes in pump and install Pump 
Puller Adapter Т89Т-70010-А or equivalent. 
Install Slide Hammer T59L- 100-В or equivalent 
into adapter and remove pump. 


IMPACT SLIDE HAMMERS 
T59L-100-B 


PUMP PULLER 
ADAPTORS 
T89T-70010-A D8968-1A 


17. Remove pump gasket and No. 70014 thrust 
washer. Discard gasket. 


THRUST WASHER 


GASKET 


D8969-1A 


Transmission —E4OD Automatic 


07-01A-71 


18. Lift out the coast clutch assembly. 


COAST 
CLUTCH 


D8970-1A 


19. Remove needle bearing assembly 7E486 
between front pump and sun gear. 


NEEDLE BEARING 
THRUST WASHER 


D8971-1A 


07-01A-72 
DISASSEMBLY AND ASSEMBLY (Continued) 


20. Remove large snap ring using large screwdriver. 


D8972-1A 


21. Remove overdrive pressure plate and clutch pack 
and tag for re-assembly. 


OVERDRIVE 
PRESSURE PLATE 
AND CLUTCH PACK 


D8973-1A 


Transmission—E40D Automatic 


07-01A-72 


22. Remove overdrive ring gear and center shaft 
assembly and needle bearing assembly 7G178. 


OVERDRIVE RING 
GEAR AND 
CENTER SHAFT 
ASSEMBLY 


NEEDLE BEARING 
ASSEMBLY-7G178 


OVERDRIVE RING 
EAR AND 


CENTER SHAFT ASSEMBLY 


D8974-1A 


07-01A-73 


DISASSEMBLY AND ASSEMBLY (Continued) 


23. Install Clutch Spring Compressor T89T-700 10-F 


or equivalent into the case. Tighten center bolt to 
7 N-m (65 in-Ibs). 


TIGHTEN 
CENTER 
BOLT TO 

7 Nm 
(65 IN-LB) 


CLUTCH SPRING 
FIXTURE 
T89T-70010-C 


CLUTCH SPRING 
COMPRESSOR BAR 
T88C-77000-AH-2 


CLUTCH SPRING 
COMPRESSOR PLATE 
T89T-70010-F 


TOOL ASSEMBLY 
VIEW A 


D8975-1A 


24. Remove large snap ring with large screwdriver. 
Loosen spring compressor center bolt and 
remove compressor tool. 


CLUTCH SPRING 
COMPRESSOR 

BAR 
T88C-77000-AH-2 


D8976-1A 


Transmission —E4OD Automatic 


25. Remove intermediate / overdrive cylinder 
assembly. 


INTERMEDIATE 
OVERDRIVE 
CYLINDER ASSEMBLY 


D8977-1A 


26. Remove intermediate return spring. 


INTERMEDIATE 
RETURN SPRING 


D8978-1A 


07-01A-73 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. Remove center support. 


PRESSURE 
PLATE 


INTERMEDIATE КЕМЕ 
CLUTCH PACK 

CENTER D8981-1A 

SUPPORT 

D8979-1A | | 
ЗО. Remove intermediate band. 
28. Remove thrust washer No. 71.326. INTERMEDIATE 
| BAND 


THRUST WASHER 
7L326 


D8982-1A 


D8980-1A . 
31. Remove direct clutch forward clutch and shell 


using Clutch Remover /Installer T89T-70010-E or 
29. Remove intermediate pressure plate and clutch equivalent. 
plates. Tag clutch plates for re-assembly. 


07-01A-75 Transmission —E4OD Automatic 07-01A-75 


DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Hooks on crossbar must be rotated into 
notches on input shell. Refer to illustration. 


THRUST 
SHER 
REVERSE УНЕ 
PLANET 
ASSEMBLY 


CLUTCH REMOVER/INSTALLER 


T89T-70010-E D8983-1A 


32. Using large screwdriver, remove reverse snap 
ring. 


. 94. Using Snap Ring Pliers, remove the output shaft 
snap ring. Discard snap ring. 


D8984-1A 
D8986-1A 


33. Remove reverse planet assembly and two thrust 
washers No. 7D423. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


35. Remove ring gear and hub assembly, and needle 
bearing assembly No. 7Е4 13. 


NEEDLE BEARING 
ASSEMBLY 


D8989-1A 


38. Remove reverse pressure plate and clutch pack. 


V 
RING AND HUB Y V - 
ASSEMBLY Tag for re-assembly. 
08987-1А REVERSE PRESSURE 
PLATE AND 


CLUTCH PACK 


36. Remove reverse hub and one-way clutch 
assembly. 


REVERSE HUB AND 
LOW/REVERSE 
ONE WAY CLUTCH 
ASSEMBLY 


D8990-1A 


39. Rotate transmission so that pan surface is facing 
up. 
40. Remove nine extension housing bolts (13mm 


socket). Remove wiring bracket, extension 
08988-1А housing and gasket, (discard gasket). 


37. Using a large screwcriver remove reverse clutch 
snap ring. 


NINE 
EXTENSION HOUSING 
BOLTS 


D8991-1A 


07-01A-77 


DISASSEMBLY AND ASSEMBLY (Continued) 


41. Remove output shaft, park gear and thrust 
washer No. 7B368. 


D8992-1A 


42. Remove five bolts (11mm socket) from the 
low /reverse one-way clutch inner race. 


` — 


w 


LOW/REVERSE 
ONE WAY CLUTCH 
INNER RACE BOLTS 


D8993-1A 


43. Remove reverse clutch return spring assembly 
and inner race. 


LOW/REVERSE 
REVERSE CLUTCH NER edd zx 
RETURN SPRING 
ASSEMBLY 


D8994-1B 


Transmission —E4OD Automatic 


CAUTION: Reinstall reverse clutch pressure 
plate and snap ring to restrain the reverse 
clutch piston during removal. 


REVERSE 
PRESSURE 


уа AN 
= 


Bon 


A 


A 


RING D8995-1A 


44. Blow air into reverse clutch feed port using 
compressed air. This will blow out the reverse 
clutch piston against the pressure plate. 


REVERSE 
CLUTCH 
FEED 


D8996-1A 


45. Remove snap ring, reverse clutch pressure plate 
and piston from case. 


46. Rotate transmission so that pan surface is facing 
down. 


07-01A-77 


07-01A-78 


DISASSEMBLY AND ASSEMBLY (Continued) 


47. Remove park paw! return spring, ріп and parking 


pawl from case. 


PARKING PARKING 
PAWL PAWL 
jen PIN SPRING 


D8997-18 


48. Remove two bolts (13 mm socket) from parking 
rod guide plate. 


PARKING ROD 
GUIDE PLATE 
BOLTS 


D8998-1A 


Transmission —E4OD Automatic 


49. Remove the Torx® head bolt (40A bit) and 
parking pawl abutment. 


PARKING PAWL 
ABUTMENT 08999-1А 


50. Using side cutters ог Locknut Pin Remover 
T78P-3504-N or equivalent remove manual lever 
roll-pin from the case. 


MANUAL 
LEVER... 
ROLL PIN Wr 


< 


\ 
© 


D9000-1A 


07-01A-78 
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DISASSEMBLY AND ASSEMBLY (Continued) 


52. Remove inner detent lever and parking pawl 


LOCKNUT 
PIN REMOVER d actuating rod assembly from manual lever. 
ТЕЗЕ Soon ў, MANUAL 

LEVER PARKING PAWL 

ROLL PIN ACTUATING ROD INNER 


ASSEMBLY DETENT 
LEV 


INNER 
DETENT 
LEVER NUT 


Less 


D9234-1A 
51. Remove inner detent lever nut (21mm box 53. Remove two bolts (8mm socket) and manual 
wrench), while holding lever with crescent lever position sensor. Remove manual lever. 
wrench. 
MANUAL 
LEVER 


SENSOR 
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DISASSEMBLY AND ASSEMBLY (Continued) 


54. Remove bolt. Remove manual valve detent 
spring. 


OIL FILLER 
STUB TUBE 


MANUAL D9006-B 
VALVE 
DETENT 
SPRING 
Assembly 
р9005-1В 1. Soak all friction clutch plates in clean Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX, 
55. Remove manual lever seal using Seal Remover E4AZ-19582-B (ESP-M2C 166-H) or equivalent 
T74P-77248-A and Slide Hammer Т5ОТ-100-А or for 15 minutes. 
equivalents. | 


2. Lightly lubricate all O-ring seals before installing | 
using Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid, XT-2-QDX or DDX, 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 


3. Lightly grease ail thrust washers, to hold in place 
during assembly. 


4. Mount transmission in Twin Post Engine Stand 
Rotunda 014-00 106 or equivalent. 


HAMMER REMOVER 
T50T-100A T74P-77248-A 


D9028-1A 


56. if required, remove stub tube, using channel lock 
pliers. 


ROTUNDA TWIN POST 
ENGINE STAND 
014-00106 


07-01A-81 


DISASSEMBLY AND ASSEMBLY (Continued) 


5. Rotate transmission so that bell housing is facing 
up. 


6. Install inner and outer seals on the reverse clutch 
piston. 


7. Install reverse clutch piston using Clutch Spring 
Compressor T65L-77515-A or equivalent. 
Remove tool after installing piston. 


Front View 


COMPRESSOR REVERSE 
T6SL-77515-A CLUTCH PISTON 
09007-1А 


Rear View 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A D9008-1A 


Transmission —E4OD Automatic 


8. Install reverse piston return spring assembly and 
one-way clutch inner race. 


LOW/REVERSE 
REVERSE CLUTCH MEER. es SOS 
RETURN SPRING 
ASSEMBLY 
о 
Ро des 
n \ 
ee 251 (P= 
A ENGA 2 


ON 


2 


) 
s: 
= 


4 


ey 


D8994-1B 


9. Attach to case with five bolts (11mm socket) and 
tighten to 25-33 N-m (18-25 ft-lb). 


FIVE LOW/REVERSE 
ONE-WAY CLUTCH 
INNER RACE BOLTS 


D9009-1A 


10. Install a (six or five plate depending on 
transmission model) reverse clutch pack starting 
with an external spline plate. Alternate external 
spline plates with internal spline plates. Install 
reverse clutch pressure plate and snap ring. 


07-01A-81 


07-01A-82 
DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: No stack-up clearance measurement 
required. 


REVERSE PRESSURE 
PLATE AND 
CLUTCH PACK 


D8990-1A 


11. Rotate transmission to horizontal position. 


12. Grease steel side of the thrust washer No. 7B368 
and place on rear of case so that bronze side is 
facing outward. 


THRUST WASHER 
B368 


D9010-1À 


Transmission —E4OD Automatic 


13. Install snap ring onto output shaft. Slide park gear 
onto shaft with thrust surface opposite snap ring. 
Install output shaft. 


WARNING: DO NOT OVEREXTEND SNAP 
RING WHEN INSTALLING. ENSURE SNAP 
RING IS SECURELY SEATED IN GROOVE. 


D9011-1A 


14. Install reverse hub and low / reverse one way 
clutch. 


REVERSE HUB AND 
LOW/REVERSE 
ONE WAY CLUTCH 
ASSEMBLY 


D8988-1A 


07-01A-82 


07-01A-83 
DISASSEMBLY AND ASSEMBLY (Continued) 


15. Install output shaft hub and reverse ring gear, 
placing needle bearing assembly No. 7E413 on 
rear surface of hub. Hold bearing in place with 
grease. 


NEEDLE BEARING 
ASSEMBLY 


RING AND HUB Ñ Ñ 


ASSEMBLY 


D8987-1A 


16. Install new snap ring onto output shaft. 


WARNING: DO NOT OVEREXTEND SNAP 
RING WHEN INSTALLING. ENSURE SNAP 
RING IS SECURELY SEATED IN GROOVE. 


D8986-1A 


17. Install reverse planet assembly into hub with 
thrust washer No. 7D423. 


Transmission —E4OD Automatic 


07-01A-83 


THRUST 
ASHER 
REVERSE Meer 
PLANET 
ASSEMBLY 


D8985-C 


18. Install snap ring. 


19. Rotate transmission so that bell housing is facing 
up. 


20. Attach Clutch Remover /Installer T89T-700 10-E 
or equivalent, onto input shell and lower entire 
assembly (Intermediate Brake Drum Assembly, 
Forward Clutch Assembly and Input Shell 
Assembly) into case. 


NOTE: It may be necessary to rotate output shaft 
to seat reverse sun gear. 


07-01A-84 Transmission —E4OD Automatic 07-01A-84 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove service tool. NOTE: Apply slight downward pressure to plate 
while installing snap ring. 


CLUTCH REMOVER/ 
INSTALLER 
T89T-70010-E 


^ 


N 


INTERMEDIATE =a | 
| ШІ 
BRAKE DRUM AUNT] LÀ 
ASSEMBLY | 
FORWARD CLUTCH К 
ASSEMBLY AND INPUT = 


SHELL ASSEMBLY тті, 


RETURN 
SPRING 


ND 


w man ^ 
SERVO , 
PISTON > X о 
RETAINING GAL WY 
` 
PLATE N (INS 
SERVO NS 6 
SNAP RING Э 
08965-1А 


21. Install intermediate band so that one ear is resting 
on the reaction pin. 


INTERMEDIATE 
BAND 


54 SNAP RING 
REACTION 0 
РІМ 


09013-1А 


22. Install servo snap ring, retaining plate, piston and D8964-1B 
rod assembly and servo spring. 


07-01A-85 


Transmission —E4OD Automatic 


07-01A-85 


DISASSEMBLY AND ASSEMBLY (Continued) 


23. Install intermediate pressure plate. Install clutch 
pack starting with internal spline plate. Install 


apply plate. 


PRESSURE 
PLATE 


PLATE 


INTERMEDIATE 
CLUTCH PACK 


DEPTH GAUGE FIXTURE 


HOLE FOR 
DEPTH MICROMETER 


SIDE VIEW 


D8981-1A 


24. Determine end play with following procedure: 


The transmission rear end play check 
determines: 


The amount of space existing between the thrust 
washer surfaces of the center support and the 
intermediate brake drum. (2.06-.8 1mm) 
(.081-.032 inch) 


Step I 

Use Depth Micrometer D80P-420 1-A or equivalent to 
access the area between the thrust surfaces of the 
support and the intermediate brake drum. Remove the 
cast iron seals from the center support to allow easy 
insertion into the intermediate brake drum. 


THRUST 
WASHER 
SURFACE 


OVERDRIVE 
CENTER SUPPORT 


TOP VIEW 09263-2А 


07-01A-86 


DISASSEMBLY AND ASSEMBLY (Continued) 


Step Il 


Place Depth Micrometer D8OP-420 1-A or equivalent 
over drilled hole in center support fixture. Extend 
micrometer probe until it is flush with thrust washer 
surface. Record micrometer reading. This is 
Reading А. 


CENTER 


SUPPORT DEPTH 


MICROMETER 
D80P-4201-A 


DEPTH MICROMETER 


THRUST PROBE FLUSH WITH 
WASHER THRUST WASHER SURFACE 
SURFACE 


D9264-1A 


Step Ill | 


Install center support into intermediate brake drum and 
gently '*wiggle'' input shaft to allow center support 
fixture to slide into intermediate brake drum using its 
own weight. Ensure it is fully seated in transmission 
case. 


DEPTH 
GAUGE 
FIXTURE 


D9265-1A 


Step IV 


Place depth micrometer over drilled hole in center 
support. 


Transmission —E4OD Automatic 


07-01A-86 
INPUT 
SHAFT 
MICROMETER 
D80P-4201-A 
D9266-1A 


Step V 


Continue extending micrometer probe until it contacts 
thrust washer surface of intermediate brake drum. 
This is Reading B. 


CENTER 
SUPPORT DEPTH 
MICROMETER 
ОВОР-4201-А 


THRUST 
WASHER | 
SURFACE di 
q Я READING B 
y 


g 


DIMENSION A DEPTH MICROMETER 
THRUST Í PROBE CONTACTING 
WASHER Қ THRUST WASHER SURFACE 
SURFACE |) 

INTERMEDIATE Ë | 

BRAKE DRUM N 

BUSHING 
D9267-1A 
Step VI 


Subtract Reading A from Reading B. The difference 
between these readings is Dimension A. This is the 
space between thrust surfaces. 


Subtract thrust washer thickness from Dimension A to 
determine final end play. Specification is 2.06-.81mm 
(.081-.032 inch) 


If final dimension is outside specified limits, this 
indicates improper assembly, missing parts or parts 
out of specification. This requires rebuilding the unit. 


07-01A-87 
DISASSEMBLY AND ASSEMBLY (Continued) 


Step VII 

Remove center support from intermediate brake drum. 
Position washer 7L326 on rear of center support using 
grease. 


INTERMEDIATE INPUT 
BRAKE DRUM | 


09268-1А 


THRUST 
WASHER CENTER 
7L326 SUPPORT 


D9014-1A 


25. Install center support, align with holes in feed 
port. Install the two feed bolts. Do not tighten at 
this time. 


Transmission —E4OD Automatic 


FEED À < 
HOLES Y чау у 
= T EU) В 
yw qe SU 


о 
New LU — саа, ——s 


CENTER 


о > 


D9015-1A 


26. Installintermediate clutch return spring with 
dished surface inward. 


NOTE: Locate one spring leg pointing to the top 
of the transmission as illustrated. 


NOTE: Intermediate clutch return spring locator 
legs must be properly located inside of center 
support circular cast rib. 


INTERMEDIATE 
CLUTCH RETURN SPRING TOP OF 
SPRING LEG BELL HOUSING 


D9016-1A 


27. Install intermediate / overdrive cylinder assembly 
into case. 


NOTE: Align cylinder assembly threaded feed 
hole with hole in case. 


07-01A-87 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Do not cock cylinder when 


installing. 
INTERMEDIATE/ FEED 
OVERDRIVE HOLE 

ASSEMBLY 


CLUTCH SPRING 
FIXTURE 
T89T-70010-C 


CLUTCH SPRING 
COMPRESSOR BAR 


28. Install 7B421 snap ring (2mm) over intermediate | | T88C-77000-AH-2 
clutch cylinder assembly so that ring opening is at 
bottom of case for proper oil drainback. Place 
Clutch Spring Compressor Plate T89T-70010-F 
and Intermediate Clutch Spring Fixture 
189Т-70010-С or equivalents onto intermediate 


clutch cylinder assembly. CLUTCH SPRING 
COMPRESSOR PLATE 
T89T-70010-F TOOL ASSEMBLY 
БӨТЕН CLUTCH SPRING = 
SPRING c om FIXTURE D8975-1A 
COMPRESSOR / €» T89T-70010-C 


PLATE d 
T89T-70010-F 30. Remove Clutch Spring Tool Assembly. Tighten 
three feed bolts (13mm socket) into 
intermediate / overdrive cylinder assembly and 
center support. 


CAUTION: Tighten the front feed bolt to 8-14 
М-т (6-10 ft-Ibs). Tighten both rear feed 
bolts to 11-16 N-m (8-12 ft-Ibs). 


“° 
A 
N 7, 
SN 
TIGHTEN BOTH REAR 
FEED BOLTS TO 


S 
с бйреуй 11-16 Nem 
SNAP RING Ca (8-12 FT-LB) | 


2mm (0.080 INCH) 
D9018-1B 


29. Tighten center bolt to 7 N-m (65 in-Ib). Seat snap 
ring into case ring groove. Install intermediate 
clutch cylinder feed bolt. (Do not tighten at this 
time). 

NOTE: No stack up clearance measurement 
required. 


TIGHTEN FRONT 
FEED BOLT TO 


8-14 Nem 
(6-10 FT-LB) 
D9020-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


31. Using grease, place needle bearing assembly No. Specification: 
70178 on rear face of center shaft. Install center 1.20 - 0.55mm (0.047 - 0.022 inch) 
shaft, overdrive ring gear, overdrive planetary 
gearset and coast clutch cylinder as an 


assembly. Selective Snap Rings 


1.55 - 1.45mm (0.06 1 - 0.057 inch) 
2.05 - 1.95mm (0.081 - 0.077 inch) 
2.60 - 2.50mm (0. 102 - 0.098 inch) 
3.10 - 3.00mm (0.122 - 0.118 inch) 
3.60 - 3.50mm (0.142 - 0.138 inch) 


SELECTIVE 
SNAP RING 


NEEDLE BEARING CENTER SHAFT, 
M 


ASSEMBLY RING GEAR, 
76178 OVERDRIVE GEARSET 
ANO COAST CLUTCH 
CYLINDER ASSEMBLY | pocoq.1A 


32. Install overdrive clutch pack starting with steel 
plate. Install pressure plate with dot facing 
outward and toward the top of the transmission. 
Install trial selective snap ring with opening at 
bottom of case. 


BOTTOM 
OF CASE 


есімен іш 
B 
E 


iw: 


OVERDRIVE 
CLUTCH PACK 
SELECTIVE 
PRESSURE SNAP RING 
PLATE 
D9022-1A 
33. Check stack-up clearance using a feeler gauge. if D9024-1A 


not within specification, install correct selective 


snap ring and recheck. 
p ring чч 35. Screw Pump Puller Adapters T89T-700 10-A or 


equivalent into pump threaded holes. Screw on 
Impact Slide Hammers T59L-100-B or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


36. Install thrust washer No. 70014 and needle 
bearing assembly 7E486 onto pump. Use grease 
to hold in place. 


NEEDLE 
BEARING 


A 
TEFLON E ДЫ 


RING/SEALS 


PUMP PULLER 
ADAPTORS 
T89T-70010-A 


IMPACT SLIDE 
HAMMER 
T59L-100-B 


37. Install input shaft (long splined end first) and 
Alignment Pin T89T-700 10-B or equivalent into 
the case as shown. install the pump into the case. 
Orient the filter inlet tube bore towards the valve 
body mounting surfaces. 


IMPACT 
SLIDE HAMMER 
T59L-100-B 


PUMP PULLER 


ALIGNING PIN ADAPTERS 
Т89Т-70010-В T89T-70010-A D9026-1A 


38. Remove old rubber coated washers from the nine 
pump to case bolts. Install new pump bolt 
washers. Remove Aligning Pin T89T-700 10-B. 
Install pump using nine bolts ( 10mm socket). 
Tighten to 24-31 N-m (18-23 ft-lb). 


NOTE: Draw pump into case evenly to avoid seal 
damage. 


CAUTION: Remove input shaft. 


TIGHTEN BOLTS 
TO 24-31 Nem 
(18-23 FT-LB) 


NINE 
PUMP BOLTS 
AND WASHERS 


09027-18 


39. Install manual lever seal using Shift Lever Seal 


Replacer T74P-77498-A or equivalent. 


SHIFT LEVER 
SEAL REPLACER 
T74P-77498-A 


D9029-1A 


07-01A-90 
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DISASSEMBLY AND ASSEMBLY (Continued) 


40. Install manual lever detent spring bolt (8mm 
socket). Tighten to 9- 11 N-m (80-100 in-Ib). 


MANUAL 
LEVER 
DETENT 
SPRING 


41. Install manual lever, inner lever, park actuating 
rod assembly and nut (2 1mm box wrench). 


INNER 
DETENT 
LEVER 


D7876-1B 


42. Tighten manual lever nut (13/ 16 crows foot) to 
41-54 М-т (30-40 ft-lbs). 


Transmission —E4OD Automatic 


07-01A-91 


TIGHTEN TO 
41-54 N:m 
(30-40 FT-LB) 


a d . 
uei Se YA. ару ; 
"E Ln m 
жетел `. 
а 22У < 
ч х8 О, .” 
Nc. 
д>”, s 
š р 4 
° = 


й 
f? D9031-1A 


NOTE: Manual valve detent spring must be on 
inner detent lever. 


43. Install manual lever roll pin so that pin is just below 
case surface. | 


MANUAL LEVER 
ROLL PIN 


44. Install parking pawl, pin and parking рам! return 
spring on rear face. 


07-01A-92 


DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Parking pawl return spring end rests on 
inside surface of case. 


PARKING 
PAWL PIN 


PARKING SPRING END 
PAWL RESTS ON INSIDE 
SURFACE OF CASE 


D9033-18 


45. Install parking pawl abutment with Torx® head 
bolt (4OA bit) and tighten to 22-27 М.т (16-20 ft. 
Ibs). 


| TIGHTEN TORX® 
PARKING PAWL a ae 
ABUTMENT -27 Мт 
PLATE (15-20 FT-LB) 


D9034-C 


Transmission —E4OD Automatic 


46. Attach parking rod guide plate with two bolts 
(13mm socket) and washers. Tighten to 22-27 
N-m (16-20 ft-Ibs.). 


NOTE: Ensure plate dimple is facing inward and 
parking rod is in guide plate slot. 


TIGHTEN BOLTS 


TO 20-27 М-т 
(16-20 FT-LB) 
PARKING ROD 


47. Install manual lever position sensor with two bolts 
(8mm socket) and washers. Do not tighten bolts 
at this time. Align manual lever position sensor for 
neutral gear position using Manual Lever Position 
Sensor Adjuster T89T-700 10-J or equivalent. 


g. MANUAL LEVER POSITION 
SENSOR ADJUSTER 


- -J 
T89T-70010 D9036-1B 


07-01A-92 
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DISASSEMBLY AND ASSEMBLY (Continued) 


WIRING: 
BRACKET 


48. Tighten bolts (8mm socket) and washer to 6-8 
N-m (55-75 in-Ib.). 


TIGHTEN BOLTS 


TO 6-8 N-m 
(55-75 IN-LB) 
Rae OS 
19 22 . - 
vy, КУЮ 
BOD AOS 
^ W 
< NS TIGHTEN BOLTS 
| S TO 27-39 N-m 
(20-29 FT-LB) D9039-1A 
MANUAL 
OSITION R that f is faci 
Р 51. Rotate transmission so that pan surface is facing 
ы m up. Install one steel and nine rubber check balls, 
EPC blow-off spring and ball into case pockets. 
49. Place gasket on extension housing. NOTE: Refer to illustration. 
EXTENSION. 


HOUSING 


АШ! | 
GASKET N | | | 
( 


50. Install extension housing and wiring bracket оп 
rear of case using nine bolts (13mm socket). 
Tighten bolts to 27-39 N-m (20-29 ft-lb). | 


NOTE: The two bottom bolts are longer оп 4х4 
vehicles. 


o = 

= ] 
d 
8 

EPC BALL ZEN 

AND SERING s E mom c; БЕЙ 


(теє — Wü = 

oDe 
\ 

L] — RUBBER (9) 


CHECKBALL LEGEND D9040-C 


1 ШШЩ 
o 
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DISASSEMBLY AND ASSEMBLY (Continued) 


52. Install case-to-separator plate gasket. 54. Attach reinforcing plate with three bolts (8mm 
socket) with stamped “ир” facing up. Tighten to 
2 s— s CASE TO 9-11 N-m (80-100 in-Ib). 
ML. PLATE ^ ЗД ОЁ NOTE: Check placement of EPC blow-off ball. 
ej( SS Sy [el casket BALL 
8228 s 


BOLTS 
TIGHTEN TO 
44% 9-11 Nm 
NS» IN (80-100 IN-LBJ. 
< à REINFORCING 
PLATE 


SEPARATOR 
TO CONTROL 
GASKET 


AM EPC BLOW-OFF 
BALL 


РАХ 
7А / D9042-1A 


07-01A-95 
DISASSEMBLY AND ASSEMBLY (Continued) 


56. Install solenoid screen into separator plate. Turn 
and lock solenoid screen. 


SOLENOID 
SCREEN N 
NV 


8 
9° °° 6 5 А үз 
° © NO" 
\ ө \ 


D8960-1B 


57. Install accumulator body over studs and attach 
with two nuts (10mm socket) and 11 bolts (amm 
socket). Tighten to 9-11 N-m (80-100 in-Ib). 


ACCUMULATOR 
BODY 


SOLENOID 
SCREEN 


D9045-1A 
ACCUMULATOR 
TIGHTEN BOLTS AND BODY 
NUTS TO | 
9-11 Nem 
(80-100 IN-LB) 


D9046-1A 


Transmission —E4OD Automatic 


58. Lower main control body over studs. Align manual 
valve with manual lever. 


NOTE: Detent spring must be on detent lever. 


MAIN 
CONTROL 
BODY 


` 
\ 


NEN Š 
ON 
rf ае, 


CHECK PLACEMENT ОҒ 
INNER DETENT LEVER 
WITH MANUAL VALVE D9047-1A 


59. Attach valve body with two nuts (10mm socket) 
and 14 bolts (8mm socket). Tighten to 9-11 N-m 
(80-100 in-Ib). 


TIGHTEN BOLTS AND MAIN 
NUTS TO CONTROL 
9-11 Nem BODY 
(80-100 IN-LB) 


60. Install solenoid body over stud and attach with 
nine Torx® bolts (3OA bit) and one nut (10mm 
socket). Tighten to 9-11 N-m (80-100 in-Ib). 


07-01A-95 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Prior to installing solenoid body assembly, 
coat the case connector bore with grease or 
equivalent. 


FILTER 
AND SEAL 
ASSEMBLY 


SOLENOID D8955-1A 


Z ongles - Wig BODY 
NS, 5 Bry 
Í Ol ) / 62. Place pan magnet on dimple in bottom of pan. 
Install new pan gasket. Use grease to hold in 
place. 
D9049-1A 
PAN e c—6—e6 
MAGNET {{] 
TIGHTEN TORX® BOLTS ° 
AND NUT TO SOLENOID Z= = 
9-11 Nem GASKET 
(80-100 IN-LB) 


RI 
\% 
NE 


<< 


c 


9 A 
5 


D9050-1A 


61. Install a new filter and seal assembly by 
lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse old 
filter or seal. 


07-01A-97 
DISASSEMBLY AND ASSEMBLY (Continued) 


63. Attach pan with bolts (10mm socket). Tighten 
bolts to 14-16 N-m (10-12 ft-Ib). 


TIGHTEN BOLTS 
TO 14-16 N-m 
(10 -12 FT-LB) 


D9052-1A 


64. If necessary, install stub tube using Stub Tube 
Installer T89T-700 10-G or equivalent. 


Use stripe on side of tube for alignment. The 


stripe should be farthest outboard when installed. 


^N | / f RÀ OIL FILLER TUBE 
` INSTALLER 


T89T-70010-G 


D9053-1A 


Transmission —E4OD Automatic 


65. Reinstall input shaft, long splined end first. 


INPUT 
SHAFT 


LONG 
SPINED END 
D8953-1A 
Solenoid Body 
SHIFT SOLENOID SHIFT SOLENOID 2 
1 (SS1) (SS2) EPC SOLENOID 


TOT SENSOR 
LOCATION 


CONVERTER CLUTCH 

CONTROL SOLENOID 
(CCC) COAST CLUTCH 
SOLENOID (CCS) 


D5992-1A 


07-01A-97 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Main Control Valve Bodies and Accumulator Valve 
Body 


07-01A-99 Transmission —E4OD Automatic 


DISASSEMBLY AND ASSEMBLY (Continued) 


Legend — Main Control Valve Bodies and 
Accumulator Valve Body 


THE | 
ты ош enn ee = CURES 
DUC ENEMIES SN = 1. жаманына 
QC > S ине Co NT 
rr 
ta ТИ ана к RABANUS 
48. Direct Clutch Accumulator Regulator Valve 
= 
“Fete 
|[.Sping — |] 7 | 51. Direct Clutch Accumulator Plunger ` 
52 Оли Spin 
5 те Sy 
ЖГ 
a 


21. Retainer 
22. 4-3-2 Manual Timing Plunger 
24, бір 
25. Coast Clutch Shift Valve 
26. Spring 
27. Retainer 
28. Solenoid Regulator Valve 
30. Retainer 
31. Separator Plate 
32. Lower Control Body 
33. Engagement Control Valve 


7G312 


7F187 


70414 


40) 
79 

ы 

= 
«a 


36. 1-2 Manual Transition Valve 


56. Intermediate Clutch Accumulator Regulator Valve 
57. Spring 

58. Hetainer 

59. Intermediate Clutch Accumulator Plunger 

60. Outer Spring 

61. Inner Spring 


63. Clip 

64. Line Pressure Modulator Valve 

65. Outer Spring 

66. Spring and Retainer Assembly 

67. Line Pressure Modulator Plunger Valve 
68. Line Pressure Modulator Sleeve 

69. Clip 

70. Check Ball 

71. Clip 


Part Number 
7K721 
7F194 
73393 
7G321 
7G310 


Š 


7G322 
70394 
70395 
7F187 
7E335 
7G321 
7G310 
G 

7G322 
7G394 
7G395 
7F187 
7E335 
7G321 
7G310 
7G409 
7G322 
7G394 
7G395 
7F187 
7E335 
7G408 
7G314 
7H149 
7G415 
7G407 
7E335 
7E195 
7G007 


ч 


CD9274-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Subassemblies — Pump 


` ^ 2 
1% 


Ar 
У-у: 
94 


<» 


09277-28 
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DISASSEMBLY AND ASSEMBLY (Continued) 


| Description | | Part Number 
1. Pump Body 


N805260 


7D003 

7D002 30. Outer Gerotor Gear 

SONG CE 

70307 (.057-.062 inch diameter orifice) 

LX — 
70018 
ЕСЕ ee S 


CD9278-2B 


Pump Disassembly 


1. Remove two Teflon? coast clutch seals from 
stator support. Remove converter clutch seal 
from front of stator support. Remove pump outer 
diameter square cut seal. 


Remove gerotor gearset from pump body. 


OUTER GEROTOR 
~ GEAR 


Obtain a banding tool prior to removing pump 
body bolts. This tool is needed to align the pump 
with the control body assembly during 
re-assembly. 


Remove eleven bolts and separate pump control 
body from pump body. 


For steps 4 through 6 refer to pump control body 
assembly illustration. 


Apply pressure to main regulator booster sleeve 
and remove internal snap ring. Remove main 
regulator valve train. 


Remove converter regulator valve assembly by 
applying pressure to end plug and removing 
retainer clip with small screwdriver or tweezers. 
Clean all pump parts in solvent and dry with 
compressed air. 


Remove converter clutch shift valve assembly by 
applying pressure to end plug and removing 
retainer clip with small screwdriver or tweezers. Inspect pump gears, faces, gear teeth, pump 
housing and mating surfaces for damage or 
scoring. Replace entire pump if any part is 


damaged or worn. 


NOTE: DO NOT remove any of the cup plugs 
unless they are damaged or leaking. 


NOTE: DO NOT remove stator support from 
control body as this may distort the surface of the 
control body. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Inspect converter hub bushing. Replace if scored 
or excessively worn. install as shown. Stake 
bushing at notches. 


IMPACT SLIDE HAMMER 
L-100-B 


SEAL REMOVER 
TOOL-1175-AC 


PUMP 
CONVERTER HUB 
BUSHING - NOTE 
ORIENTATION 
09286-18 D9056-1A 


12. Inspect stator input shaft bushings. If bushings 
CONVERTER are worn or scored, replace complete control 
HUB BUSHING body assembly. 


FRONT INPUT SHAFT CONTROL 
BUSHING — NOTE ORIENTATION BODY 
OF LUBE GROOVE Q 
Ж у AN 


| 
B vase E 


D9283-1A 


11. Inspect converter hub seal. If damaged, remove 7 
with Impact Slide Hammer Tool No. T59L-100-B SUPPORT 593 
and Seal Remover TOOL — 1 175-AC. Install new D9285-1B 
seal with Seal Installer Tool no. T63L-77837-A. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


SHAFT BUSHING 


STATOR 


ік 


О 


fl <e” OA 
[ REAR INPUT 
Je | 


D9284-1B 


13. Inspect all valve and plug bores for scoring, or 
damage. Check all passages for obstructions. 
Inspect mating surfaces for burrs and scoring. If 
necessary, use crocus cloth to polish 
components. Use caution to avoid rounding sharp 
edges of valves and plugs. 


14. Inspect all springs for distortion. Check all valves 
and plugs that when dry they fall freely from their 
bores. 


Assembly 


1. Install main regulator valve assembly as shown in 
control body assembly drawing. Apply pressure 
to main regulator booster sleeve and install 
internal snap ring. Ensure snap ring is properly 
seated. 


2. Install converter shift valve assembly as shown in 
pump exploded view. 


3. Install converter regulator valve assembly as 
shown in the pump exploded view. 


4. Lightly coat the gerotor gears with transmission 
fluid and install in pump housing. The dot on the 
inner gerotor gear must face the control body 
assembly. 


ЖЖ E 
— Же D9282-1A — 


Inspect mating surfaces of pump body and 
control body to be sure they are clean and free of 
nicks and burrs. Lower the control body and 
stator assembly onto the pump body, aligning the 
28mm round hole in the control body with the 
28mm hole in the pump body. 


Loosely install eleven M8x50 bolts into pump 
body. Install banding tool по D89L-7 7000-A or 
equivalent with clamp by filter inlet. Align outer 
bolt holes and tighten banding tool. (This aligns 
input shaft bushings to the converter hub 
bushings.) 


Tighten bolts to 24-31 N-m (18-23 ft. lbs.) and 
remove banding tool. Ensure the outer edges of 
the control body and the pump body are 
completely aligned. 


e = 
ORIFIC 


CUP PLUG Ў 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install converter clutch lock-up Teflon? seal on 
| the nose of the stator support. 


CONVERTER LOCK-UP 


BANDING TOOL 
D89L-77000-A 


Жы 
a ze 
ww 


CONTROL 
BODY 


D9288-1B 


9. Install coast clutch Teflon? seals as shown. 
Install converter lock up seal on front of stator 
support in same manner. 


f Mu COAST CLUTCH ZZ O 
f TEFLON SEALS ONA 
7G402 " « 


REAR ІМРОТ 
SHAFT pag be 


\ 
STATOR 


SUPPORT | 


О 


D9284-1B 


RIGHT WRONG 
D9289-1A 


10. Install pump outer diameter seal. Be sure groove 
is clean and free of burrs. Lubricate outer 
diameter seal with transmission fluid before 
installing pump into transmission case. 


PUMP SEAL 
REPLACER 
T63L-77837-A 


PUMP 


SEAL GROOVE 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Coast Clutch Cylinder Assembly 


PLATES - COAST 
EXTERNAL SPLINE E 
7B442-CA 


RETAINING 
RING 


OUTER 7N519-BA 
SEAL N804949-S 

COAST CLUTCH 7A548-EA 
CYLINDER 
7G387-CB 


“ы 


/ : a. H 
; I ` | CS fs - 
= SELECTIVE 
A ) NS RETAINING RING 
= S + N804951-S 


N804950-S 
PLATES COAST N804952-S 


INTERNAL SPLINE 
RETURN SPRING 7B164.C 


PISTON 78070-EA A PLATE 
7G419-BA COAST 
PRESSURE 
7B437-CA 
7A548-JA 


D9257-2B 


Disassembly І Hemove sun gear assembly from coast clutch 
1. Complete assembly shown. cylinder. 


COAST CLUTCH CYLINDER ASSEMBLY 


D9058-1B 


07-01A-106 


DISASSEMBLY AND ASSEMBLY (Continued) 


3. 


4. 


5. 


Remove snap ring and discard. 


SELECTIVE 
SNAP RING 


D9059-1A 


Remove pressure and clutch plates from cylinder. 


Tag for re-assembly. 


PRESSURE 
PLATE 


D9060-1A 


Using Clutch Spring Compressor T65L-77515-A 
or equivalent remove return spring retaining ring. 
Remove compressor tool. 


Transmission —E4OD Automatic 


CLUTCH 
SPRING 
COMPRESSOR 
T65L-72515-A 


e 


arm TTE |у 


09061-1А 


6. Remove piston return spring. 


PISTON 
RETURN 
SPRING 


D9062-1A 


07-01A-106 


07-01A-107 Transmission —E4OD Automatic 07-01A-107 
DIIS wg о >= уо сл о ъс Tc лл ‚Єч MEUM 
DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove piston apply plate. 10. Remove inner seal from cylinder. 


PISTON 


«ШЕ ——P a, 


| en 


“ge " 
uM 


ІШІ 


_ 


Г » 
I ооо ГА 


“SL 


D9066-1A 


8. Remove piston from cylinder. 
Assembly 


NOTE: Soak all friction plates in clean Motorcraft 
MERCON® Multi-Purpose Automatic Transmission 
Fluid, XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H) or equivalent for 15 minutes. 


Lightly lube all O-ring seals before installing using 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H) or equivalent. 


1. Install inner seal so that lip is facing toward 
bottom (down) into cylinder. 


PISTON 


2» 7 А. ikea 


D9064-1A 


9. Remove outer seal from piston. 


PISTON 
SEAL 


D9065-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install outer seal so that lip is facing toward 5. 


Install piston return spring. 
bottom (down) onto piston. 


PISTON 
RETURN 
SPRING 


-А-А-А-Э-А_ АТАСА 
«ТШШ 


—— -- 


АШТА 


\ | 


PISTON 
SEAL 


D9065-1A 


З. Install piston into cylinder. 
D9062-1A 


6. Using Clutch Spring Compressor T65L-77515-A 
or equivalent, install snap ring. 


| CLUTCH 
\ SPRING 
\ | COMPRESSOR 
2 \ T65L-77515-A 
PISTON e 


4. 


ESA 
ТІП. im 


D9061-1A 


7. Install clutch pack plates, alternately starting with 
steel plate. 


NOTE: Soak the clutch plates in clean Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX, 
Е4А2-19582-В (ESP-M2C 166-H) or equivalent, 
for 15 minutes. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install pressure plate. 


FEELER 


PRESSURE 
PLATE 


D9067-1A 


10. Install overdrive sun gear assembly with short 
D9060-1A end of gear down into coast clutch cylinder. 


9. Install selective snap ring and check stack-up 
using feeler gauge. If not within specification, 
install correct selective snap ring and recheck. 


Specification: 


1.14 - 0.62mm (0.045 - 0.025 inch) < GEAR 
: .62mm (0. E inc XD ASSEMBLY 


КМ 
Selective Snap Rings 


1.45 - 1.35mm (0.057 - 0.053 inch) 
1.85 - 1.75mm (0.072 - 0.068 inch) 
2.25 -2.15mm (0.088 - 0.084 inch) 


D9058-1B 
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07-01A-110 
DISASSEMBLY AND ASSEMBLY (Continued) 


Overdrive Ring Gear And Center Shaft 
Assembly 


O.D. PLANET ASSEMBLY 
7E031 RETAINING RING 
ONE WAY EAD E (SHAFT TO RING GEAR) 
CLUTCH i 7653 
Reece THRUST WASHERS-7A242 
RETAINING RING 2 PLANET SHAFTS-7A238 
(OWC TO RACE) NEEDLE BEARINGS-7D037 
N806284 RETAINING PIN-380225-S 
R ВАСЕ ANO BEARING 


ASSEMBLY-7E486 
RETAINING 


RING 
(OUTER RACE TO 
RING GEAR) 
377155-S 


NEEDLE 
BEARING 
ASSEMBLY 


70178 
СЕМТЕН 
SHAFT 
NEEDLE 76382 
BEARING 
THRUST ASSEMBLY 
WASHER 7G128 
7G400 


OIL GROOVES 
AROUND INSIDE 
DIAMETER 


D9258-2B 


Disassembly 


2. Remove small (inner) snap ring and one-way 
1. Removeinner race. | 


clutch assembly. 


ONE-WAY 
CLUTCH 
ASSEMBLY 


ill 


BEN UI 


= 
RING GEAR 
AND CENTER 
SHAFT ASSEMBLY 


07-ОЛА-111 
DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove large snap ring. 


S N = 
32) NEN 


ік 9 MR 
d ТТ i 


4. Remove outer race from ring gear. 


7 


RING 
GROOVE 
A OUTER 


ý RACE 


y 


09071-18 


5. Remove thrust washer Мо. 7G400 from front of 
overdrive planet assembly. 


Transmission —E4OD Automatic 


THRUST 
WASHER 


Жс 
NS 


D9072-1A 


6. Remove overdrive planet assembly from ring 
gear assembly. 


OVERDRIVE 
PLANET 
ASSEMBLY 


RIT 
чир. 


ша / 
) KM, ) 
Ч N * 7 


09073-18 


7. Remove needle bearing assembly No. 76 128 
from rear face of overdrive planet assembly, 
using screwdriver. 


NEEDLE 
BEARING 
ASSEMBLY 
7G128 


CVERDRIVE 
PLANET 


ASSEMBLY 
D9074-1B 


8. Removecenter shaft to ring gear snap ring. 


07-01A-111 


07-01A-112 Transmission —E4OD Automatic = 07-01A-112 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove center shaft from ring gear. 


RETAINING 
RING 
7G375 


D9075-1B 


Assembly 
1. Install center shaft into overdrive ring gear. 


2. Install center shaft to ring gear with retaining ring. 


RETAINING 


D9075-1B 


3. Install needle bearing assembly No. 7G 128 on 
rear face of overdrive planet assembly. 


NEEDLE 
BEARING 
ASSEMBLY 


OVERDRIVE 
PLANET 
ASSEMBLY 


D9076-1B 


Install overdrive planet assembly into center shaft 
and ring gear assembly. 


OVERDRIVE 
PLANET 
ASSEMBLY 


D9073-1B 


Install thrust washer No. 7G400 on front of 


Carrier. 
ç ШЕШІШІ)) % 


% 


09072-1А 


07-01A-113 Transmission —E4OD Automatic 07-01A-113 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Install outer race assembly into ring gear with NERA DES. 
snap ring groove facing up. Attach to ring gear ASSEMBLY 


; : THIN THICK END 
with snap ring. END CAP WITH 
CAP OIL GROOVES 
RING 
= GROOVE 
( 2 OUTER 
RACE 
- 


LIP ON 


—— 


ЁШ j MP 


8. Install one-way clutch assembly. Date code on 
outside of thick end cap must be visible. Secure in 
place with snap ring. 


ASSEMBLY 


SNAP 
Ë RING 
D9069-1A 
9. Installinner race. 
NOTE: Inner race must rotate counterclockwise. 
D9070-1A 


NOTE: EA4OD overdrive one way clutch end caps 
must be installed as shown to achieve durability. 
The end cap with the scallops on the inner 
diameter must be toward the front of the 

. transmission for proper lubrication. 


7. Place top (thick) end cap onto one-way clutch. 
Place thin end cap onto bottom one-way clutch. 


SE 
EA 


SHAFT ASSEMBLY 


07-01A-114 Transmission —E4O0D Automatic 07-01A-114 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Intermediate / Overdrive Cylinder Assembly 


INNER (NTERMEDIATE/OVERDRIVE !NTERMEDIATE/OVERDRIVE 


m 22 RETAINING CYLINDER CYLINDER 
OVERDRIVE TC 78421 76385 
PISTON INTERMEDIATE) 
OVERDRIVE SEAL (OD) | 
RETURN 7A548 
SPRING 
PLATES — EXTERNAL 78070-СА 
SPLINE (OD) 
RETURN SPRING 
78442 RETAINING RING | 
PLATES — INTERNAL N804948-S 
SPLINE (OD) / М 
7В164 | 
PRESSURE 
PLATE (OD) | 
7B066 SN | 
N 
4 CENTER 
SUPPORT 
ASSEMBLY 
- S 
INTERMEDIATE / 
RETAINING PISTON 
RING (OD) 7EQO5_- “ 
15321 INTERMEDIATE 
PRESSURE 
INTERMEDIATE PLATE 
(| АРРГҮ РГАТЕ | 78437 
THRUST 7B066-CA INTERMEDIATE PLATES — 
WASHER EXTERNAL SPLINE 
71326 78442 
- DIRECT CLUTCH done BECP! 
CAST IRON INTERMEDIATE PLATES — 
SEAL (2 PCS.) INTERNAL SPLINE 
INTERMEDIATE 7D429-A 7F219 
RETURN SPRING (2 OR З REQ'D) 
INNER IESIRE CENTER SUPPORT РС 
SEAL — OUTER SEAL - BOLT - HYDRAULIC 805311 9093 
INTERMEDIATE RS CYLINDER (1 PC.) 
7E225 N805310 09259-28 


CLUTCH SPRING INTERMEDIATE/ 
COMPRESSOR PLATE OVERDRIVE CYLINDER 


T89T-70010-F ASSEMBLY 


Disassembly 


1. Using Clutch Spring Compressor Plate 
T89T-70010-F, Clutch Spring Compressor Bar 
T88C-7 7000-AH2 and Intermediate Clutch Spring 
Fixture T89T-700 10-C or equivalent, compress 
the overdrive return spring. 


CLUTCH SPRING 
FIXTURE CLUTCH SPRING 
T89T-70010-C COMPRESSOR BAR 
T88C-77000-AH-2 


07-01A-115 Transmission —E4OD Automatic 07-01A-115 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove snap ring. | 6. Remove outer and inner seals, using O-ring Tool 
T7 1P-19703-C or equivalent. 


O-RING TOOL 
T71P-19703-C 


D9079-1A 
3. Remove compressor tool assembly. 
4. Removereturn spring. 7. Remove intermediate piston. 
RETURN 
SPRING 


D9080-1A panes IA 


5 Remove overdrive piston. 8. Remove intermediate / overdrive inner seal from 
P cylinder bore, using O-Ring Tool T7 1P-19703-C 
or equivalent. 


INTERMEDIATE/ 
OVERDRIVE 
CYLINDER BORE 


OVERDRIVE 
PISTON 


D9081-1A INNER O-RING TOOL 
SEAL T71P-19703-C 
D9084-1A 


07-01A-116 Transmission —E4OD Automatic 07-01A-116 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove outer seal from intermediate piston. INTERMEDIATE/ 
OVERDRIVE 
CYLINDER BORE 


INTERMEDIATE 
PISTON 


INNER O-RING TOOL 
OUTER O-RING TOO dd ша 
-RIN L 
SEAL T71P-19703-C RIA 


D9085-1A 3. Install intermediate piston. 


Assembly 
1. Install outer seal onto intermediate piston with lip 


seal facing down towards cylinder. INTERMEDIATE 


INTERMEDIATE 
PISTON 


09083-1А 
OUTER O-RING TOOL 4. Install overdrive outer and inner seals with lip seal 
SEAL Т71Р-19703-С facing down towards cylinder. 
SUR O-RING TOOL 


INNER T71P-19703-C 


2. Install intermediate / overdrive inner seal into 
cylinder bore with lip seal facing down towards 
cylinder. 


D9082-1A 


07-01A-117 Transmission —E4OD Automatic 07-01A-117 
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DISASSEMBLY AND ASSEMBLY (Continued) 


š А CLUTCH SPRING INTERMEDIATE/ 
5. Install overdrive piston. COMPRESSOR PLATE OVERDRIVE CYLINDER 
T89T-70010-F ASSEMBLY 


OVERDRIVE 
PISTON 


CLUTCH SPRING 
FIXTURE CLUTCH SPRING 
T89T-70010-C COMPRESSOR BAR 
T88C-77000-AH-2 
D9078-1A 
D9081-1A 
8. Install snap ring. Make sure snap ring is fully 
6. Install return spring. seated in groove. 
NOTE: Spring fingers facing up. 

RETURN 
SPRING 


D9079-1A 


D9080-1A 
9. Remove tool assembly. 


7. Using Clutch Spring Compressor Plate 
T89T-70010-F Clutch Spring Compressor Bar 
Т88С-77000-АН2 and Intermediate Clutch Spring 
Fixture T89T-70010-C or equivalents, compress 
return spring. 


07-01A-118 Transmission —E4OD Automatic 07-01A-118 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Center Support 
Disassembly 
1. Remove two cast iron outer seal rings. 


THRUST WASHER 
7D090 


CENTER 
SUPPORT 


CAST IRON 


FORWARD HUB 
AND RING GEAR 


D9087-1A 
2. Remove snap ring using screwdriver. - 


FORWARD HUB 
. AND RING GEAR 


O-RING TOOL 
T71P-19703-C 


Assembly 
1. Install two cast iron seal rings. 


CENTER 
SUPPORT 


CAST IRON 


D9088-1A 
3. Remove forward hub from ring gear. 


FORWARD 
HUB 


O-RING TOOL 
T71P-19703-C 


qu 
% 


Forward Hub and Ring Gear 
Disassembly 


1. Remove plastic thrust washer No. 7DO90 from 
front face of hub. 


07-01A-119 Transmission —E4OD Automatic 07-01A-119 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FORWARD HUB 
Assembly AND RING GEAR 


1. Install forward hub into gear. 


FORWARD 
HUB 


D9088-1A 


3. Install plastic thrust washer No. 7DO90 on the 
hub, using grease. 


THRUST WASHER 
7D090 


2. Install snap ring. 


FORWARD HUB 
AND RING GEAR 
D9087-1A 


07-01A-120 Transmission —E4OD Automatic 07-01A-120 
DISASSEMBLY AND ASSEMBLY (Continued) 
Intermediate Brake Drum 
RETURN RETAI THRUST WASHER 
PISTON SPRING RING (SMALL DIAMETER) 
ASSEMBLY 7G298 N804817-S 70428 
SEAL - OUTER’ 7А262 
7А548-ҒА PISTON-7A258 
CHECK BALL-375393-S7/32 
SEAL - INNER BALL RETAINER-7E220 
7A548-GA 
INTERMEDIATE BRAKE 
DRUM ASSEMBLY 
7D044 
THRUST WASHER 
(LARGE DIAMETER) 
22 
A 
ONE WAY CLUTCH J 
OUTER RACE 
7G380 
RETAINING 
RING 
ONE WAY 377126-S 
CLUTCH ASSEMBLY PLATE — DIRECT 377437-S 
7F271 PRESSURE 377127-S 
vc PLATES — DIRECT seer S 
PLATES — DIRECT ESTE 
INTERNAL SPLINED (OR REGUD) | 
78164 D9260-2B 
(3 OR 4 REQ'D) 


Disassembly 2. Remove one-way clutch assembly and 
1. Remove outer race. cap. 


ONE-WAY 
OUTER RACE CLUTCH 


top end 


07-01A-121 Transmission —E4OD Automatic 07-01A-121 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove bottom end cap. 


09093-1А 7. Remove pressure plate and clutch pack. Tag for 


re-assembly. 


4. Remove large thrust washer No. 7G401 from 
rear face of cylinder. 


PRESSURE 
PLATE 


CLUTCH 
PACK 
D9094-B D9097-1B 
8. Install Clutch Spring Compressor Tool 
5. Remove small thrust washer No. 7D428 from T65L-77515-A or equivalent and remove return 
front face of cylinder. spring snap ring. 


CLUTCH SPRING 


COMPRESSOR TOOL Р, 
T65L-77515-A 4 


Ú 
NY < 
221%)?! SNAP 

Cy » RING 
THRUST 
WASHER 
70428 

D9095-B 
D9098-1A 


6. Remove snap ring using screwdriver. 


07-01A-122 Transmission —E4OD Automatic 07-01A-122 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove return spring assembly. Assembly 
1. WInstallinner seal into cylinder with seal groove 
facing down. 


INNER 
SEAL 


<-- 


exis 


% ы» 


CK 
CE 


— 


RETURN 
SPRING 
ASSEMBLY 


D9099-1A 


10. Remove piston from intermediate brake drum. 


D9103-1A 


2. Install outer seal into intermediate brake drum 
with seal groove facing down. 


те SEAL 


D9100-1A 


11. Remove inner and outer seals from drum using 


O-Ring Tool T7 1P-19703-C or equivalent. | ыды 
O-RING TOOL OUTER 3. Inspect piston check ball for freedom of 
T71P-19703-C SEAL movement. Clean with solvent if necessary. 


D9101-1A 


07-01A-123 


DISASSEMBLY AND ASSEMBLY (Continued) 


4. Install piston into drum. 


D9100-1A 


5. Install return spring assembly. 


RETURN 
SPRING 
ASSEMBLY 


D9099-1A 


6. Install return spring assembly. Using Clutch 
Spring Compressor Tool T65L-77515-A or 
equivalent. Install snap ring. Ensure protrusions 
on spring retainer are properly engaged with lugs 
on clutch piston. 


CLUTCH SPRING 


COMPRESSOR TOOL S 
T65L-77515-A 4 


09098-1А 


Transmission —E4OD Automatic 


7. Install four plate clutch pack, starting with steel 
plate. Install pressure plate. 


NOTE: Soak the clutch plates with clean 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent 
for fifteen minutes. 


PRESSURE 
PLATE 


D9097-1B 


8. Install selective snap ring. Check stack-up using 
feeler gauge. If not within specification, install 
correct snap ring and recheck. 


Specification: 
1.52 - 1.15mm (0.060 - 0.045 inch) - 4 plate 
1.15 -.76mm (0.045-0.030 inch) - 3 plate 


Selective Snap Rings 

1.65 - 1.75mm (0.065 - 0.069 inch) 
1.88 - 1.98mm (0.074 - 0.078 inch) 
2.10 - 2.20mm (0.083 - 0.087 inch) 


FEELER 
GAUGE 


D9104-1A 


07-01A-123 


07-01A-124 Transmission—E40D Automatic 07-01A-124 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Install small thrust washer No. 70428 on face of END 
cylinder. CAP 


THRUST 
WASHER 


70428 D9093-1A 
D9095-B | 
12. Install outer race and one-way clutch assembly 
onto inner race so that the race turns 
10. Install large thrust washer No. 7G401 on face of counterclockwise. 
cylinder. 
БОТЕН ЕМО Е ONE-WAY CLUTCH 
THRUST CAP ASSEMBLY 
WASHER 


7G401 


| | INTERMEDIATE 
11. Install intermediate one-way clutch end cap, BRAKE DRUM 
one-way clutch assembly, bottom end cap into 


outer race. D9281-1A 
NOTE: Lip is up on one-way clutch. 


07-01A-125 Transmission—E40D Automatic 07-01A-125 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Forward Clutch Assembly 
Disassembly 


PLATES — FORWARD ngTAINING RING 


RETAINING RING EE ааа 386841-S 
(РОВ КОЗУ ашыш CUSHION (3 OR 4 DEPENDING Arg: 
SPRING ON MODEL) 377437-S 

7E457 < 377444-S 


OUTER SEAL 
7A548 


FORWARD CLUTCH INNER 
CYLINDER SEAL 
ASSEMBLY 7E244 
7D424 


TEFLON 
SEAL RINGS 
7F078 
(2 REQ'D) 
FORWARD 
REAR PRESSURE PRESSURE PLATE 
PLATE-7B066 78066 
PISTON 
PISTON RETURN 
ASSEMBLY SPRING PLATES — FORWARD 
7A262 7B070 INTERNAL SPLINE 
NEEDLE PISTON-7A258 7E311 
BEARING BALL-375393-S (3 OR 4 DEPENDING 
ASSEMBLY RETAINER-7E220 ON MODEL) ВРЕРЕРЕ 
7Е374 
1. Remove needle bearing assembly from inner face 2. Remove needle bearing assembly No. 7F 374. 
of cylinder. 


NEEDLE BEARING 
ASSEMBLY 


2... 
e DEMON) 


NEEDLE 
BEARING 
ASSEMBLY 
7F078 


FORWARD 
F CLUTCH 

Аи CYLINDER 
CYLINDER 


09105-1А D9275-1A 


07-01A-126 Transmission—E40D Automatic 07-01A-126 
i ee 


DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove both Teflon® seal/rings from grooves REAR PRESSURE 
using O-Ring Tool T7 1P-19703-C or equivalent. -ini PLATE 
O-RING TOOL 
Т71Р-19703-С 


4 ` 

7 À 
LN y | % ` 
М ^ ° /, 


TEFLON 
SEAL RINGS 


CLUTCH _FRONT / 
PACK CUSHION PRESSURE 
SPRING PLATE D9108-1A 


7. Remove return spring snap ring. 


D9106-1A 
4. Remove snapring. 
SNAP 
RING 
8. 
peto E 


5. Remove rear pressure plate. 


Remove three or four plate clutch pack, 
(depending on model), cushion spring and front 
pressure plate. Tag for re-assembly. 


ч 


7/7» 


77 


% 


PISTON 


STEEL 
RING 


D9110-1A 


07-01A-127 


DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove steel ring from piston groove. 


= 


| 
\ 


V 


PISTON RING 
eno D9111-1A 


10. Remove piston from cylinder using an air nozzle. 


APPLY AIR HERE 
TO REMOVE PISTON 


: Q = 


D9112-1A 


11. Remove outer seal from piston. 


PISTON 


D9113-1A 


12. Remove inner seal from the cylinder. 


Transmission —E4OD Automatic 


O-RING 
INNER TOOL-T71P-19703-C 
SEAL 
у < ` 
( Д 
CYLINDER 
D9114-1A 


Assembly 
1. Install inner seal in cylinder. 


CYLINDER 


D9115-1A 
2. Install outer seal on piston. 
OUTER 
SEAL 
| 
ш 
(| 
Lu 
PISTON 
D9113-1A 


3. Inspect piston check ball for freedom of 


movement. Clean with solvent if necessary. 


07-01A-127 


07-01A-128 


DISASSEMBLY AND ASSEMBLY (Continued) 


4. Install piston into cylinder using Lip Seal Protector 
Т771-77548-А or equivalent. 


LIP SEAL 
PROTECTOR 
T77L-77548-A 


CYLINDER 


D9116-1A 


5. Install steel ring into groove on piston. 


: STEEL 
PISTON RING 
GROOVE 


D9111-1A 


6. Install return spring with the return spring fingers 
against the piston / steel ring. 


RETURN 
SPRING 


deo 


D9110-1A 


7. Install snap ring. 


Transmission —E4OD Automatic 


8. Install front pressure plate. 
9. Install cushion spring. 


10. Install three steel plates and three friction plates, 
or four steel plates and four friction plates 
(depending on model). Alternate steel and friction 
starting with a steel plate. 

NOTE: Soak the clutch plates with clean 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent 
for fifteen minutes. 


11. Install rear pressure plate. 


REAR PRESSURE 
PLATE 


- ‚_ 


CLUTCH "FRONT 
PACK CUSHION PRESSURE 
SPRING PLATE D9108-1A 


12. Install selective snap ring. 


13. Check stack-up clearance, using feeler gauge. If 
not within specification install correct snap ring 
and recheck. 


Stack Up Clearance Specification: 
1.40 - 0.76mm (0.055 - 0.030 inch) 


Selective Snap Ring Thickness: 
1.42 - 1.52mm (0.056 - 0.060 inch) 


07-01A-128 


07-01A-129 
DISASSEMBLY AND ASSEMBLY (Continued) 


1.88 - 1.98mm (0.074 - 0.078 inch) 
2.34 - 2.44mm (0.092 - 0.096 inch) 
2.79 - 2.90mm (0.110 - 0.114 inch) 
3.25 - 3.35mm (0. 128 - 0.132 inch) 


FEELER 
GAUGE 


D7877-1A 


14. Install Teflon? seal rings in grooves, making sure 
the scarf cuts are properly oriented. 


O-RING TOOL 
T71P-19703-C 


N 


TEFLON 
SEAL RINGS 


D9106-1A 


15. Install needle bearing assembly no. 7F374 over 
Teflon? seal snout. 


Transmission —E4OD Automatic 


07-01A-129 


NEEDLE BEARING 


FORWARD 
CLUTCH 
CYLINDER 


D9275-1A 


16. Install needle bearing assembly on inner face of 


cylinder, with notched inner race facing outward. 


NEEDLE 
BEARING 
ASSEMBLY 
7F078 


FORWARD 
CLUTCH 
CYLINDER 


D9105-1A 


Forward Planet Assembly 
Disassembly 


NOTE: Three or four planet assemblies may exist 
depending on transmission model. 


07-01A-130 Transmission —E4OD Automatic 07-01A-130 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. Remove needle bearing assembly No. 7Е078 Assembly 


from carrier. 1. Placethrust washer No. 7D423 on front side of 
planet assembly, using grease to hold in place. 


NOTE: Thrust washer tabs go into carrier. 


FORWARD 
PLANET ASSEMBLY 


NEEDLE BEARING 
ASSEMBLY 


7F078 D9117-18 


D9118-1A 


2. Remove thrust washer No. 7D423 from front side 
of planet assembly. 2. Install needle bearing assembly on inner face of 
planet assembly. 


NOTE: Install notched inner race facing outward. 


FORWARD 
PLANET ASSEMBLY 


D9118-1A 


NEEDLE BEARING 
ASSEMBLY 
7F078 


D9117-18 


07-01A-131 


DISASSEMBLY AND ASSEMBLY (Continued) 


Input Shell 
Disassembly 


1. Remove snapring from reverse sun gear using 
snap ring pliers. 


— 
INPUT SUN 
SHELL GEAR 
ASSEMBLY D9119-1B 


2. Remove thrust washer No. 7D066 from input 


shell. 
— 
THRUST `= : 
WASHER —T4 
7066 /— ; 


< 


D9120-1A 


3. Remove reverse sun gear from input shell. 


Transmission —E4OD Automatic 


07-01A-131 


REVERSE 


D9121-1A 


Assembly 


1. Install reverse sun gear into input shell so that 
lube hole in sun gear is between stand-off pads on 
shell. 


REVERSE 
SUN GEAR 


D9121-1A 


2. Install input shell thrust washer No. 70066 onto 
reverse sun gear. 


THRUST 
WASHER 
70066 


&` — 
inm 


D9120-1A 


07-01A-132 Transmission —E4OD Automatic 07-01A-132 
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DISASSEMBLY AND ASSEMBLY (Continued) 


З. Install snap ring onto reverse sun gear using snap 2. Remove front thrust washer No. 7D423. 
ring pliers. 
SNAP THRUST 
WASHER 
7D423 


Z S 
j 


Un Z | 


^W 


REVERSE 

PLANET 

INPUT SUN ASSEMBLY 

SHELL GEAR D9123-1B 


ASSEMBLY D9119-1B 


Assembly 


1. Install front thrust washer No. 70423. Hold in 
place using grease. 
Reverse Planet Assembly 


Disassembly 


NOTE: Three or four planet assemblies may exist 
depending on transmission model. 


1. Remove rear thrust washer No. 7D423. 


THRUST 
WASHER 
7D423 


THRUST WASHER 
D 


REVERSE 
PLANET 
ASSEMBLY 


D9123-1B 


REVERSE 
PLANET 
ASSEMBLY bsb 


07-01A-133 


Transmission —E4OD Automatic 
DISASSEMBLY AND ASSEMBLY (Continued) 
2. 


Install rear thrust washer No. 7D423. Hold in 
place using grease. 


THRUST WASHER 
7D423 


07-01A-133 


REVERSE 
PLANET 


ASSEMBLY 
Reverse One-Way Clutch 


RETAINING PISTON 
RING RETURN 
377132-5 NEEDLE 
REVERSE 
RING GEAR 
7A153 


SPRING 
BEARING 


INNER 
7F153 SEAL 
ASSEMBLY 7D404 

7E413 


PISTON 
70402 


- 


a Tes ea 
L] 

. 
` 


RETAINING RING 


(FOR OUTPUT SHAFT) 
387031-S (1-1/2) 


anu) ` 

BOLTS (5) 

ONE-WAY 

OUTER CLUTCH TO CASE 
REVERSE HUB ONE-WAY SEAL 7D167 
OUTPUT SHAFT ASSEMBLY CLUTCH INNER 7D403 
HUB-7D164 D9AP-7E193-AA-(4x2) ACE 
D9TP-7E193-AA-(Ax4) 7D171 


D9262-2B 


D9122-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


SNAP 
1. Remove reverse hub and needle bearing RING 
assembly No. 7E413 from reverse one-way | 
THRUST 
clutch hub. WASHER 
7E194 
REVERSE HUB | ONE-WAY 
CLUTCH | 
| = ROLLER 
СШ 
ы i : аш 
W. i5. 
NEEDLE \ | es si" i m d 
BEARING | 
ASSEMBLY 


A 
7E413 hers 
- REVERSE 
CLUTCH 
HUB 


D9126-1A 


е == 


LOW/REVERSE ONE-WAY Assembly 


ЕТЕНЕ 1. Install one-way clutch rollers and brass thrust 
washer No. 7E 194. 


D9124-1A 


2. Remove snap ring from reverse one-way clutch pd 
hub. 


THRUST 
WASHER 
7E194 
ONE-WAY 
CLUTCH 
ROLLER 


— dal 
т 


2. Install snap ring onto one-way clutch hub. 


— 


ZU L 
(сы L^ 


. REVERSE 
CLUTCH 
HUB 


D9126-1A 


D9125-1A 


3. Remove brass thrust washer and rollers from 
reverse clutch hub. 


REVERSE 
CLUTCH 


| 12241] "T П IT Loy 


D9125-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Install needle bearing assembly No. 7E413 with Assembly 
smooth race surface facing up. 1. Install inner piston seal. 


NOTE: Lightly grease thrust washer. 


Reverse Clutch Piston 
Disassembly 
1. Remove outer piston seal. 


REVERSE INNER 


CLUTCH SEAL 
PISTON 


D9128-1A 


2. Install outer piston seal. 
REVERSE 
CLUTCH 


ISTON 
ixi OUTER 


SEAL 
D9127-1A 


2. Remove inner piston seal. 


REVERSE 
CLUTCH 
PISTON 


D9127-1A 


CLUTCH 
PISTON 
D9128-1A 
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| 07-01A-136 
DISASSEMBLY AND ASSEMBLY (Continued) | 


Extension Housing 


Disassembly 
1. 


THRUST 
Using Extension Housing Seal Remover 


7D428 
T74P-77248-A and Slide Hammer Т50Т-100-А or 
equivalents, remove seal. 


”4 
S. INTERMEDIATE 
Ç BRAKE DRUM 
VEN. 
C LU 
- XS ZA -» ) 09134-1А 
7 IE 9 m 
2. Install forward clutch onto intermediate brake 
EXTENSION drum. 
HOUSING | 
SEAL REMOVER > 
T74P-77248-A K) 
( / 
FORWARD 
SLIDE CLUTCH 
HAMMER 
T50T-100-A 
D9129-1A 
Assembly 


1: 


Install extension housing seal, using Extension 


Housing Seal Replacer T61L-7657-B or 
equivalent. 


INTERMEDIATE 
BRAKE DRUM 


D9135-1A 


FORWARD 
CLUTCH 


D 
EXTENSION 
HOUSING SEAL 


REPLACER 
T61L-7657-B 


D9130-1A 


ASSEMBLY OF SUBASSEMBLIES 


INTERMEDIATE = = Т 
BRAKE DRUM 


Assembly 


D9136-1A 
3. Install needle bearing assembly 7Ғ078 onto 
: 2. 2 i ш intermediate brake drum and forward clutch 
| assembly. 
NOTE: Lightly grease thrust washer. 


07-01A-137 
ASSEMBLY OF SUBASSEMBLIES (Continued) 


NOTE: Lightly grease needle bearing assembly. 
Notched inner race facing outward (up). 


NEEDLE 
BEARING 
ASSEMBLY 


INTERMEDIATE 
BRAKE DRUM/ 
FORWARD CLUTCH 
ASSEMBLIES 


D9137-1A 


4. Grease plastic thrust washer No. 70090 and 
place onto forward clutch hub. Place forward 
clutch hub assembly into intermediate brake drum 
and forward clutch assemblies. 


FORWARD 


INTERMEDIATE 
BRAKE DRUM/ 
FORWARD 
CLUTCH 
ASSEMBLIES 


D9138-1B 
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07-01A-137 


INTERMEDIATE 
BRAKE DRUM 
AND FORWARD 
CLUTCH ASSEMBLIES 
D9139-1A 


5. Grease thrust washer No. 7D423 and place onto 
forward planet assembly. Place planet assembly 
into clutch assembly. 


FORWARD 
PLANET 
ASSEMBLY 


THRUST WASHER 
7042 


салатты 


HO 


D9140-1B 
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ASSEMBLY OF SUBASSEMBLIES (Continued) 


INTERMEDIATE BRAKE DRUM, 
FORWARD CLUTCH 
ASSEMBLY AND FORWARD 
‘PLANET ASSEMBLY 


D9141-1B D9143-1A 


6. Install needle bearing assembly No. 7F078 into 8. Install input shell onto assembly. 
forward planet assembly. 
NOTE: Lightly grease needle bearing to hold in DIRECT, FORWARD CLUTCH AND INPUT SHELL ASSEMBLY 


place. Notched inner race surface should face up. 


D9144-1A 


9. Install needle bearing assembly No. 7F374 into 
front end of forward clutch assembly. 


09142-1А 


7.  Aligninput shell notches with intermediate brake NEEDLE BEARING 
drum. 


FORWARD 
CLUTCH 
CYLINDER 


D9275-1A 
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ASSEMBLY OF SUBASSEMBLIES (Continued) 


10. Install Intermediate Brake Drum, Forward Clutch 
and Input Shell Remover / Installer T89T-700 10-Е 
or equivalent and proceed with transmission 
assembly. 


CLUTCH 
REMOVER/ 
INSTALLER 
T89T-70010-E 


INSTALL TOOL HOOK 
INTO INPUT SHELL 


NOTCH D9145-1A 


CLEANING AND INSPECTION 


Transmission 


Clean all parts with suitable solvent and use 
moisture-free air to dry off all parts and clean out fluid 
passages. 


The composition clutch plates, bands and 
synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent solution. 
To clean these parts, wipe them off with a lint-free 
cloth. New clutch plates or bands should be soaked in 
the specified transmission fluid for 15 minutes before 
being assembled. 


Valve Bodies 


1. Clean all parts, except non-metallic check balls, 
thoroughly in clean solvent, and blow dry with 
moisture-free compressed air. 


Inspect all valve and plunger bores for scores. 
Check all fluid passages for obstructions. Inspect 
all mating surfaces for burrs and scores. If 
necessary, use crocus cloth to polish valves 
and plungers. Avoid rounding the sharp 
edges of the valves and plungers with the 
crocus cloth. 


Inspect all springs for distortion. Check all valves 
and plungers for free movement in their 
respective bores. Valves and plungers, when dry, 
must fall from their own weight in their respective 
bores. 


Roll the manual valve on a flat surface to check 
for bent condition. 


Forward, Direct, Intermediate, Overdrive, 
Coast and Reverse Clutches 


1. Inspect the clutch cylinder thrust surfaces, piston 
bore, and clutch plate serrations for scores or 
burrs. Minor scores or burrs may be removed 
with crocus cloth. Replace the clutch cylinder if it 
is badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. Inspect the check balls for freedom of 
movement and proper seating. 


Check the clutch release spring for distortion and 
cracks. Replace the spring (including wave 
spring) if it is distorted or cracked. 


Inspect the composition clutch plates, steel 
clutch plates, and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored or burred. 


Check the clutch plates for flatness and fit on the 
clutch hub serrations. Discard any plate that 
does not slide freely on the serrations or that is 
not flat. 


Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. 


Output Shaft 


1. Inspect the output shaft bearing surfaces for 
scores. If excessive clearance or scores are 
found, replace shaft and inspect components. 


Check the splines on the output shaft for wear, 
replace the shaft if the splines are excessively 
worn. Inspect all the bushings. 


One-Way Clutches 


1. Inspect the outer and inner races for scores or 
damaged surface areas where the rollers or 
sprags contact the races. 


Inspect the rollers, sprags and springs for 
excessive wear or damage. 


Inspect the spring and cage for bent or damaged 
spring retainers. 


Case 


Inspect the case for cracks and stripped threads. 
Inspect the gasket surfaces and mating surfaces for 
burrs. Check the vent for obstructions, and check ail 
fluid passages for obstructions and leakage. 


Inspect the case bushing for scores. Check all parking 
linkage parts for wear or damage. 
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07-01A-140 


CLEANING AND INSPECTION (Continued) 


If the transmission case thread is damaged, service 
kits (helicoil) may be purchased from local jobbers. To 
service a damaged thread, the following procedures 
should be carefully followed. 


1. Drill out the damaged threads, using the same 
drill size as the thread OD. For example, use a 
6mm drill for a M6x1 thread. 


2. Select the proper special tap and tap the drilled 
hole. The tap is marked for the size of the thread 
being serviced. Thus, the special tap marked 
M6x 1 will not cut the same thread as a standard 
MOx 1 tap. It does cut a thread large enough to 
accommodate the insert, and after the insert is 
installed the original thread size (M6x 1) is 
restored. 


3. Place the insert on the tool and adjust the sleeve 
to the length of the insert being used. Press the 
insert against the face of the tapped hole. Turn 
the tool clockwise and wind the insert into the 
hole until the insert is one-half turn below the face. 


4. Working through the insert, bend the insert tang 
straight up and down until it breaks off at the 
notch. 


5. Improperly installec inserts can be removed with 
extractor tool. Place the extractor tool in the 
insert so that the blade rests against the top coil 
one-quarter to one-half turn away from the end of 
the coil. Tap the too! sharply with a hammer so 
that the blade cuts into the insert. Exert 
downward pressure on the tool and turn it 

counterclockwise until the insert is removed. 


Planet Assembiies 


Individual parts of the pianet assemblies are not 

serviceable. 

1. The pins and shafts in the planet assemblies 
should be checked for loose fit and / or complete 
disengagement. Use a new planet assembly if 
either condition exists. 


inspect the pinion gears for damaged or 
excessively worn teeth. 


Check for free rotation of the pinion gears. 


Thrust Bearings 


Wash the thrust bearings thoroughly in cleaning 
solvent. Blow the bearings dry with compressed air. 


Make certain the bearings are clean and then lubricate 
with transmission fluid. Replace any bearings and 
races which show signs of pitting or roughness. 


Transmission —E4OD Automatic 


Converter and Oil Cooler 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, or 
band material may have been carried into the - 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
MUST be removed from the system before the 
transmission is put back into service. 


Whenever a transmission has been disassembled 
to replace worn or damaged parts or because the 
valve body sticks from foreign material, the 
converter and oil cooler MUST be cleaned by 
using a mechanically agitated cleaner, such as 
Rotunda Torque Converter and Oil Cooler Cleaner 
model 014-00028 or equivalent. 


Flush the converter of the remaining solvent using this 
procedure. 
Thoroughly drain remaining solvent through the 
drain plug. 


Add 1.9L (2.0 U.S. quarts) of clean transmission 
fluid to the converter. Agitate by hand. 


Thoroughly drain solution through the drain 
plug. 


Transmission Fluid Drain and Refill 


Normal maintenance and lubrication requirements do 
not necessitate periodic automatic transmission fluid 


changes. If a major service, such as a clutch, band, 
bearing, etc., is required in the transmission, it will 
have to be removed for service. At this time the 
converter transmission cooler and cooler lines 
must be thoroughly flushed to remove any dirt. 


When used under continuous or severe conditions, the 
transmission and torque converter should be drained 
and refilled with fluid as specified. 


CAUTION: Use of a fluid other than specified 
could result in transmission malfunction and/or 
failure. 


Refer to Vehicle Certification Label affixed to LH front 
door lock face panel or door pillar for transmission 
code. 


When filling a dry transmission and converter, refer to 
Specifications for capacity. Check the fluid level. 


Procedures for partial drain and refill, due to in-vehicle 
service operation, are as follows: 


1. Raise vehicle on a hoist or jackstands. Refer to 
the Pre-Delivery manual, Section 50-04. 
Place a drain pan under transmission. 


Loosen oil pan attaching bolts and drain fluid from 
transmission. | 


When fluid has drained to level of pan flange, 
remove rest of pan bolts working from the RH 
side and allow it to drop and drain slowly. 
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CLEANING AND INSPECTION (Continued) 


When all fluid has drained from transmission, . Fill transmission to proper level with Motorcraft 
remove and thoroughly clean the pan. Discard MERCON® Multi-Purpose Automatic 
gasket. Transmission Fluid, XT-2-QDX or DDX part no. 


E4AZ-19582-B, specification ESP-M2C 166-H or 
Place a new gasket on pan, and install pan on equivalent. 


transmission. 


Lower vehicle. 


Oil Cooler Tube Leakage Using the old tube as a guide, bend the new tube as 
required. Add the necessary fittings, and install the 
tube. 


After the fittings have been tightened, add fluid as 
necessary and check for fluid leaks. 


When fluid leakage is found at the oil cooler, the cooler 
must be replaced. Refer to Section 03-03. 


When one or more of the fluid cooler steel tubes must 
be replaced, each replacement tube must be 
fabricated from the same size steel tubing as the 
original line. 


SPECIFICATIONS 


Installation of Transmission 


22-27 


27-39 
27-39 
27-39 
24 


22-27 


-27 
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SPECIFICATIONS (Continued) 


Installation of Cooling Lines 


F-SERIES, ECONOLINE AND BRONCO 
ахау Cooler Fluid Une Nat 
nw [| Ww ] "m [| * | t" [ * - 
шз | sa | i [ъз | m | m — 


F-SUPER DUTY MOTORHOME STRIPPED CHASSIS — 3/8 INCH O.D. TUBE 


Radiator Fluid Line Nuts Transmission Fiuld Line Nuts 
| ç 162. | z% | — — $1622 — | Žž z%  — — 


Fluid Capacity 


Motorcraft Mercon® Multi-Purpose Automatic Transmission Fluid 
XT-2-QDX or ООХ Ford Part No. E4AZ-19582-B Ford Specification 


ESP-M2C166-H or equivalent 


“Approximate capacity includes cooler and lines. Fluid level indicator 
should be used to determine actual fluid requirement and fluid 
specifications. Check level at operating temperature. DO NOT 
OVERFILL. An additional .3 quart (.3 liter) is required if vehicle has an 
auxiliary cooler. 

NOTE: The F-Super Duty Motorhome stripped chassis uses 

an additional 1.0 quart (0.9 liter) of fluid for the 


auxiliary cooler. CD9247-C 
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SPECIAL SERVICE TOOLS 


Tool Number Description Tool Number Description 
T50T-100-A Impact Slide Hammer (use w/T89T-70010-A) T80L-7902-A nd Play Checking Tool 
T59L-100-B Impact Slide Hammer (use w/D89T-70100-A) T81P-7902-C orque Converter Handles 


| 
Төле” [Rte — — [enam [ommo —_ — 
[TENA — [Rue — f eorom | Pump Puler aros 

Dial Indicator wih Bracket 
[тыртэй-АВ__[ Shit Linkage Grommet RemoverRenacer — — | TESLTISISA 
Extension Housing Busting Replace 


T77L-7697-D Extension Housing Busing Remover T89T-70100-A E4OD Test Harness 
D89L-77000-A Banding Tool D89T-70010-A Manual Lever Position Sensor Tester 
T57L-77820-A | Pressure бие рр 


CD6494-2B 


ROTUNDA EQUIPMENT T 


Descriptor 
02100051 
Tarsmision Stand Fire 

Rotunda Twin Post Engins Stand кы ————— 


| CD6495-2A 
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E-150—E-350 F-150—F-350 (4x2) (4x4) and Series 
Vehicles with C-6 Automatic Transmission 
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DESCRIPTION 


— B nu — TZ ar 


C6 Transmission 


The C6 transmission is a three speed unit capable of 
providing automatic upshifts and downshifts through 
the three forward gear ratios. The transmission is also 
capable of providing manua: selection of first and 
second gears. 


The converter housing and the fixed splines which 
engage the splined outside diameter of the 
low-reverse clutch steel plates are both cast integrally 
into the case. 


Only one (intermediate) band is used in the C6 
transmission. This along with the forward clutch is 
used to obtain intermediate gear. 
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DESCRIPTION (Continued) 


C6 Automatic Transmission — Sectional 


FORWARD CLUTCH НОВ GOVERNOR SPLINE EXTENSION 


AND RING GEAR DISTRIBUTOR SLEEVE SEAL HOUSING 
CONVERTER INPUT 


1 LOW REVERSE OIL COLLECTOR SEAL 
SHAFT PRONT RUME INTERMEDIATE CLUTCH BODY 
BAND SEUERSE GOVERNOR/ 5 


RING GEAR D5 === б 


MIFA d 


= 
Z OUTPUT 
N SHAFT 


EXTENSION 
HOUSING 


9 


% 


SPEEDOMETER 
DRIVE GEAR 


REVERSE PI ANET 
CARRIER 


PARKING PAWI ACTUATING ROD 


FORWARO 
PLANETARY 
CARRIER 


INPUT 


FORWARD CLUTCH 
SHAFT 


DOWNSIIIET LEVER 
CONVERTER 
ONE-WAY š 
CLUTCH MANUAL LEVER 


| IMPELIFR REVERSE HIGH CLUTCH 
TURBINE 


STATOR CONTROL VALVE BODY 04718-28 


The identification tag is attached to the intermediate 

servo lower front cover bolt. The first line on the tag 

shows the transmission model prefix and suffix. A =, 

number appearing after the suffix indicates that the р PJD-BA 

internal parts in the transmission have been changed 

after initial production start-up. For example, a 

PGD-BN model transmission that has been changed EATP-FB 

internally would read PGD-BN 1. Both transmissions 

are basically the same, but some service parts in the 

PGN-BN transmission are slightly different than the 

PGD-BN!1 transmission. Therefore, it is important 

that the codes on the transmission identification TAG LOCATED UNDER LOWER FRONT 
tag be checked when ordering parts or making INTERMEDIATE: SERVO COVER BOLT 
inquiries about the transmission. 


FORWARD DIRECT INTERMEDIATE ab жуы 
LUTCH SERVO 
CLUTCH C ps 
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PRESSURE 
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DIAGNOSIS AND TESTING 


Refer to Section 07-ООА, Transmission, 


Automatic—General Service. 


ADJUSTMENTS 


The only adjustments on the transmission are the 
intermediate band and the NEUTRAL START switch. 


To prevent damage to the transmission and to assure 
proper band adjustment, it is essential that the tools 
and procedures described here are used whenever 
the band is adjusted. 


Intermediate Band Adjustment 
1. Raisethe vehicle on a hoist or jack stands. 


2. Clean allthe dirt from the band adjusting screw. 
Remove and discard locknut. 


3. Installa new locknut and tighten the adjusting 
screw to 14 N-m (10 ft-lbs) torque. 


4. Backoffthe adjusting screw exactly 1-1/2 


turns. 
5. Hold the adjusting screw from turning and tighten 
the new locknut to 48-6 1 N-m (35-40 ft-Ibs). 
6. Lowerthe vehicle. 
ADJUSTING 
| SCREW 


SOCKET 
T71P-77370-C, OR -D 


TORQUE WRENCH 
HANDLE-T71P-77370-H 


Align Neutral Start Switch 
1. Apply the parking brake. 


2. With the manual linkage properly adjusted, loosen 


the two switch attaching bolts. 
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07-01B-4 


Place the transmission manual lever in NEUTRAL. 
Rotate the switch and insert the gauge pin (No. 
43 drill shank end) into the gauge pin hole of the 
switch. The gauge pin has to be inserted a full 
12.30mm (0.48 inch) into the three holes of the 
Switch. 


| 
Tighten the two neutral start switch attaching | 
bolts to 6.2-8.5 N.m (55-75 in-Ibs). Remove the | 
gauge pin from the switch. 
| 


Check the operation of the switch. The back up 
lamps should operate only with the transmission 
selector lever in REVERSE. The vehicle should 
start only with the transmission selector lever in 
PARK and NEUTRAL. 


NEUTRAL 
— START SWITCH 
bm 


w 
AC SN 


С ALA 


RETAINING 
BOLTS 

12.30mm 

(31/64 INCH) - 

“2” 


THREE HOLES 
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REMOVAL AND INSTALLATION 


Transmission F-150—F-350 (4x2) (4x4) and 
Bronco 


Removal 


1. 


Drive the vehicle on a hoist, but do not raise at 
this time. Disconnect the battery negative cable. 
Disconnect neutral switch wire at the plug 
connector. 


Raise the vehicle on a hoist or stands. 


Place the drain pan under the transmission fluid 
pan. Starting at the rear of the pan and working 
toward the front, loosen the attaching bolts and 
allow the fluid to drain. Finally remove all of the 
pan attaching bolts except two at the front, to 
allow the fluid to further drain. With fluid drained, 
install two bolts on the rear side of the pan to 
temporarily hold it in place. 


Remove the converter drain plug access cover 
from the lower end of the converter housing. 


Remove the converter-to-flywheel attaching nuts. 
Place a wrench on the crankshaft pulley 
attaching bolt to turn the converter to gain access 
to the bump switch. 
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REMOVAL AND INSTALLATION (Continued) 


6. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


With the wrench on tne crankshaft pulley 
attaching boit, turn the converter to gain access 
to the converter drain plug. Place a drain pan 
under the converter to catch the fluid and remove 
the plug. After the fluid has been drained, 
re-install the plug. 


On (4x2) applications disconnect the driveshaft 
from the rear axle and slide shaft rearward from 
the transmission. Install a seal installation tool in 
the extension housing to prevent fluid leakage. 


Disconnect the speedometer cable from the 
extension housing. 


Disconnect the downshift and manual linkage 
rods or cable controis from the levers at the 
transmission. 


Disconnect the oil cooler lines from the 
transmission. 


Remove the vacuum nose from the vacuum 
diaphragm unit. Remove the vacuum line from the 
retaining clip. 


Disconnect the cable from the terminal on the 
starter motor. Remove the three attaching bolts 
and remove the starter motor. 


On F-150—F-350 (4x4) and Bronco vehicles, 
remove the transfer case. Refer to Section 
07-03D, Transfer Case— Borg Warner 13-56 
Electronic Shift; Section 07-ОЗЕ, Transfer 
Case—Borg Warner 13-56 Manual Shift; or 
Section 07-03F, Transfer Case— Borg Warner 
13-45. 


Remove the two engine rear support and insulator 
assembly-to-attaching bolts. 


Remove the two engine rear support and insulator 
assembly-to-extension housing attaching bolts. 


Remove the six bolts securing the No. 2 
crossmember to the frame side rails. 


Raise the transmission with Rotunda 
Transmission Jack 0 14-00 106 or equivalent апа 
remove the crossmember. 


Secure the transmission to the jack with the 
safety chain. 


Remove the converter housing-to-engine 
attaching bolts. 


Move the transmission away from the engine. 
Lower the jack and remove the converter and 
transmission assembly from under the vehicle. 


Installation 


1. 


Tighten the converter drain plug to 11-37 Nem 
(18-28 ft-lbs). 


Position the converter on the transmission making 
sure the converter drive flats are fully engaged in 
the pump gear. 


With the converter prooerly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with the chain. 
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10. 


11. 
12. 


13. 


14. 
15. 


16. 


17. 


18. 


19. 


20. 


21. 


Rotate the converter until the studs and drain plug 
are in alignment with their holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. The 
converter must rest squarely against the 
flywheel. This indicates that the converter 
pilot is not binding in the engine crankshaft. 
Do not allow converter drive flats to 
disengage from pump gear. 


Install and tighten the converter housing-to-engine 
attaching bolts to 55-67 N-m (40-50 ft-lbs) on 
gasoline engines and 67-87 N-m (50-65 ft-Ibs) on 
diesel engines. 


Remove the transmission jack safety chain from 
around the transmission. 


Position the No. 2 crossmember to the frame side 
rails. Install and tighten the attaching bolts to 
specifications as listed at the end of this section. 


Install transfer case on F-150—F-250 (4x4) and 
Bronco. Refer to Section 07-03D, Transfer 
Case— Borg Warner 13-56 Electronic Shift; 
Section O7-O3E, Transfer Case— Borg Warner 
13-56 Manual Shift; or Section 07-ОЗҒ, Transfer 
Case— Borg Warner 13-45. 


Position the engine rear support and insulator 
assembly above the crossmember. Install the 
rear support and insulator assembly-to-extension 
housing mounting bolts and tighten the bolts to 
specifications as listed at the end of this section. 


Lower the transmission and remove the jack. 


Secure the engine rear support and insulator 
assembly to the crossmember with the attaching 
bolts and tighten them to specifications as listed 
at the end of this section. 


Connect the vacuum line to the vacuum 
diaphragm making sure that the line is in the 
retaining clip. 


Connect the oil cooler lines to the transmission. 


Connect the downshift and manual linkage rods or 
cable controls to their respective levers on the 
transmission. Refer to Section 07-05, Shift 
Control Linkage, Removal and Installation. 


Connect the speedometer cable to the extension 
housing. 


Secure the starter motor in place with the 
attaching bolts. Connect the cable to the terminal 
on the starter. 


Install a new O-ring on the lower end of the 
transmission filler tube and insert the tube in the 
case. 


Secure the converter-to-flywheel attaching nuts 
and tighten them to 28-40 N-m (20-30 ft-Ibs). 


Install the converter housing access cover and 
secure it with the attaching bolts. 


Connect the driveshaft. 
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REMOVAL AND INSTALLATION (Continued) 


22. Fill the transmission to the proper level with the 24. Connect neutral switch wire to plug connector. 
specified fluid. 


23. Adjust the shift linkage as required. Refer to 
Section 07-05, Shift Control Linkage. 


25. Connect the battery negative cable. 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation F-150 —F-350 (4x2) 
(4x4) 


GUSSET(RH) 
7R314 


CROSSMEMBER 
060 GUSSET 
(LH 


FRONT OF VEHICLE 


F-150/F250 (4X4), BRONCO 


GUSSET (RH) 
7R314 


CROSSMEMBER 
5060 F-350 4X4 Н.О. 


BOLT 
802114 


.— 


< )— "9. е 


l J iF 
SEs 
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GUSSET (RH) 
7R314 


CROSSMEMBER 
0 d 


E A = 


NUT 
800937 


GUSSET (LH) 
74F68 VIEW Y 
INSULATOR GUSSET (RH) 
ATTACHING | 7R314 


CROSSMEMBER 
(60-80 FT-LB) 5060 
(2 REQ'D) 


DAMPER 
4A263 


e— _ NUT 
96-128 N-m 


(70-94 FT-LB) 


F-150-F-250-F-350 (4X2) 


INSULATOR INSTALLATION 


CROSSMEMBER 
5060 


2 NUT 


800937 
NUT 58-77 N-m 
FOLLOW HOLE PATTERN A 800937 > | &@—  — (43-57 FT-LB) 
FOR C-6 TRANSMISSION 58-77 Nm TYPICAL INSTALLATION 
VIEW Y (43-57 FT-LB) ENS 
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REMOVAL AND INSTALLATION (Continued) 


Transmission —E-150—E-350 
Removal 


1: 
2. 


3. 


10. 


11. 
12. 
13. 


14. 


15. 


16. 


17. 


18. 


Disconnect the battery negative cable. 


Working from inside the vehicle, remove the 
engine compartment cover. 


Disconnect the neutral start switch wires at the 
plug connector. 


If the vehicle is equipped with a V-8 engine, 
remove the flex hose from the air cleaner heat 
tube. 


Remove the bolt securing the filler tube to the 
engine. 


Raise the vehicle on a hoist. 


Place the drain pan under the transmission fluid 
pan. Starting at the rear of the pan and working 
toward the front, loosen the attaching bolts and 
allow the fluid to drain. Finally remove all of the 
pan attaching bolts except two at the front, to 
allow the fluid to further drain. With fluid drained, 
install two bolts on the rear side of the pan to 
temporarily hold it in place. 


Remove the converter drain plug access cover 
from the lower end of the converter housing. 


Remove the converter-to-flywheel attaching nuts. 
Place a wrench on the crankshaft pulley 
attaching bolt to turn the converter to gain access 
to the nuts. 


With the wrench on the crankshaft pulley 
attaching bolt, turn the converter to gain access 
to the converter drain plug. Place a drain pan 
under the converter to catch the fluid. Then, 
remove the plug. With fluid drained, re-install the 
plug. 


Disconnect the driveshaft. 
Remove fluid filler tube. 


Disconnect the starter cable at the starter. 
Remove the starter-to-converter housing 
attaching bolts and remove the starter. 


Position an appropriate engine support bar to the 
frame and engine oil pan flanges. 


Disconnect the cooler lines from the transmission. 
Disconnect the vacuum line from the vacuum 
diaphragm unit. Remove the vacuum line from the 
retaining clip at the transmission. 


Hemove the speedometer driven gear from the 
extension housing. 


Disconnect the manual and downshift linkage 
rods or cable controls from the transmission 
control levers. 


Position Rotunda Transmission Jack 0 14-00106 
or equivalent to support the transmission. install 
the safety chain to hold the transmission. 


бакет жек 
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19. 


20. 


21. 
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Remove the nuts securing the rear support and 
insulator assembly to the crossmember. Remove 
the six bolts retaining the crossmember to the 
side rails and remove the two support gussets. 
Raise the transmission with the jack and remove 
the crossmember. 


Remove the converter housing-to-engine 
attaching bolts. Lower the jack and remove the 
converter and transmission assembly from under 
the vehicle. 


Remove the converter and mount the 
transmission in a holding fixture. 


instailation 


1. 


2. 


10. 


11. 


Tighten the converter drain plug to specification 
as listed at the end of this section. 


Position the converter on the transmission making 
sure the converter drive flats are fully engaged in 
the pump gear. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with the safety chain. 


Rotate the converter until the studs and drain plug 
are in alignment with their holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. 


The converter must rest squarely against the 
flywheel. This indicates that the converter 
pilot is not binding in the engine crankshaft. 
Do not allow converter drive flats to 
disengage from pump gear. 


Install the converter housing-to-engine attaching 
bolts. Tighten the bolts to 55-67 N-m (40-50 
ft-lbs) on gasoline engines and 67-87 N-m (50-65 
ft-lbs) on diesel engines. Install the 
converter-to-flywheel attaching nuts. Tighten the 
nuts to 28-40 N-m (20-30 ft-Ibs). 


install the crossmember. Install the rear support 
and insulator assembly-to-crossmember 
attaching bolts and nuts. Tighten the bolts to 
specifications as listed at the end of this section. 


Remove the safety chain and remove the jack 
from under the vehicle. Remove the engine 
support bar. 


Install a new O-ring on the lower end of the 
transmission filler tube and insert the tube and 
dipstick in the case. 


Connect the vacuum line to the vacuum 
diaphragm making sure the line is secured in the 
retaining clip. 


Connect the cooler lines to the transmission. 


. Install the speedometer driven gear into the 
extension housing. Tighten the attaching bolt to 
specifications as listed at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


13. Connect the transmission linkage rods to the 
transmission control levers. When making 
transmission control attachments new retaining 
ring and grommet should always be used (see 
Removal and Installation in Section 07-05, Shift 
Control Linkage). Note precautions necessary to 
prevent grommet damage. Attach the shift rod to 
the steering column shift lever (refer to Section 
07-05, Shift Control Linkage). Align the flats of 
the adjusting stud with the flats of the rod siot and 
insert the stud through the rod. Assemble the 
adjusting stud nut and washer to a loose fit. 
Perform a linkage adjustment as outlined in 
Section 07-05, Shift Control Linkage. 


14. Install the converter housing access cover and 
tighten the attaching bolts to 17-21 N-m (12-16 
ft-lbs). 


15. Position the starter into the converter housing and 
install the attaching bolts. Tighten the bolts to 
55-67 N-m (40-50 ft-lbs) on gasoline engines and 
67-87 N-m (50-65 ft-lbs) on diesel engines. Install 
the starter cabie. 


Crossmember instailation —E-150 —E-350 


COLOR CODE 
SURFACE 
TO REAR 


SHOWING INSTALLATION OF REAR ENGINE 
MOUNT WITH C6 AUTOMATIC TRANSMISSION 


Control Valve Body 
Removal 
1. Raise the vehicle on a hoist or jack stands. 


CROSSMEMBER 
6025 


Transmission — C6 Automatic 


19. 


20. 


21. 


22. 
23. 


У 
` 


NUT AND WASHER 
45350 


(50 70 FT LB) 


2. 


. Install the driveshaft. 
. Lower the vehicle. 
. On V-8 engines, install the flex hose to the air 


cleaner heat tube. Install the bolt that retains the 
filler tube to the cylinder block. 


Connect the neutral start switch wires at the plug 
connector. 


Fill the transmission to the proper level with the 
specified fluid. 


Raise the vehicle and check for transmission fluid 
leakage. Make sure the transmission fluid pan is 
securely attached. Lower the vehicle and adjust 
the downshift and manual linkage. Refer to 
Section 07-05, Shift Control Linkage. | 


Connect the battery negative cable. 
Install the engine compartment cover. 


INSULATOR ANO 
RETAINER 
6D091 
BOLT ANO WASHER 
88824 
68-94 М.т 
(50-70 FT-LB) 


h 


— dax. 
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de 
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Place a drain pan under the transmission and 
loosen the bolts holding the transmission pan to 
drain the fluid from the transmission. 
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REMOVAL AND INSTALLATION (Continued) 


Remove the transmission pan attaching bolts 
from both sides and the rear to allow the fluid to 
drain further. Finally, remove the remainder of the 
attaching bolts. Remove the pan and gasket. 
Remove and discard the nylon shipping plug from 
the pan. This plug is used to retain transmission 
fluid within the transmission during shipment and 
should be discarded when the oil pan is removed. 


Remove the valve body attaching bolts and 
remove the valve body from the case. 


Installation 


1. 


Position the valve body to the case making sure 
that the selector and downshift levers are 
engaged. Install and tighten the attaching bolts to 
11-14 N-m (95-125 in.-Ibs). 


Clean the transmission pan and gasket surfaces 
thoroughly. 


Using a new pan gasket, install attaching bolts 
securing the pan to the transmission case. 
Tighten the attaching bolts to 10.5- 17 N-m (8-12 
ft-lbs). 


Lower the vehicle and fill the transmission to the 
correct level with the specified fluid. 


FLUID 


PARKING SEEN 


INTERMEDIATE 
SERVO LEVER 


Intermediate Servo 
Removal 


1. 
2. 


Raise the vehicle on a hoist or stands. 


Remove the bolts that secure the engine rear 
support to the transmission extension rear 


support and insulator assembly to the 
crossmember. Refer to the illustration that 
accompanies the transmission removal and 
installation procedure for the vehicle being 
serviced. 


Transmission — C6 Automatic 


8. 


9. 
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Remove the two crossmember-to-frame 
attaching bolts, and the bolts attaching the 
gussets to the crossmember if so equipped. 


Using Rotunda Transmission Jack O 14-00106 or 
equivalent, raise the transmission high enough to 
remove the weight from the crossmember and 
remove the crossmember. 


Disconnect the muffler inlet pipe from the exhaust 
manifolds and allow the pipe to hang. 


Place a drain pan under the servo. Remove the 
bolts that attach the servo cover to the 
transmission case. 


Remove the cover, piston, spring and gasket from 
the case, screwing the band adjusting screw 
inward as the piston is removed. This places 
enough tension on the band to keep the struts 
properly engaged in the band end notches while 
the piston is removed. 


Apply air pressure to the port in the servo cover 
to remove the piston and rod. 


Replace the complete piston and rod assembly if 
the piston or piston sealing lips are damaged. 


10. Remove the seal from the cover. 


Installation 


Dip the new seal in transmission fluid. 
Install a new seal on the cover. 


Coat new gasket with petroleum jelly, and 
position on the servo cover. 


Dip the piston in transmission fluid and install it in 
the cover. 


Position the servo spring on the piston rod. 


Insert the servo piston and cover in the case and 
secure the cover to the case with the attaching 
bolts, taking care to back off the band adjusting 
screw as the cover bolts are tightened 19-27 N-m 
(14-20 ft-lbs). Make sure that the service 
identification tag is in place. 


Connect the muffler inlet pipe to the exhaust 
manifolds. 


Raise the transmission high enough to install the 
crossmember. Secure the crossmember to the 
rear support with the attaching bolts. Lower the 
transmission as required to install the 
crossmember to frame and gussets attaching 
bolts. Tighten the attaching bolts to specifications 
as listed at the end of this section. 


Remove the jack from the transmission. Adjust 
the band as detailed in the Adjustment portion of 
this section. 


07-01B-11 


REMOVAL AND INSTALLATION (Continued) 


10. Lower the vehicle and repienish the fluid as 
required. Refer to Section 07-00A, Transmission, 
Automatic—Generai Service. 


TRANSMISSION 
CASE 


GASKET 
7D026 


SPRING 
7D028 


PISTON 
7E221 


SEAL 7D024 


Extension Housing Bushing and Rear Seal 
E-150 — E-350, F-150-—F-350 (4x2) 


Removal 
1. Raise the vehicle and disconnect the driveshaft at 
the transmission. 


2. When only the rear seal needs replacing, 
carefully remove it with a tapered chisel or the 
Tools, T5OT- 100-A and TOOL-1175-AC. When 
removing the bushing, use Tool T77L-7697-D or 
equivalent after removing the rear seal. Use the 
bushing remover carefully so that the spline 
seal is not damaged. 


SEAL REMOVER 
TOOL-1175-AC 


IMPACT SLIDE 
HAMMER-T50T-100-A 


D6466-7A 


EXTENSION HOUSING 
BUSHING REMOVER 
T77L-7697-D 


BUSHING 
D6467-1A 
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Installation 


1. Wheninstalling a new bushing use the special 
Tool T77L-7697-C. 


EXTENSION HOUSING 
BUSHING REPLACER 
T77L-7697-C 


BUSHING 
D6468-1A 


Before installing a new seal, inspect the sealing 
surface of the universal joint yoke for scores. If 
scores are found, replace the yoke. 


Inspect the counterbore of the housing for burrs. 
Remove burrs with crocus cloth. 


Install the seal into the housing with Tool 
T61L-7657-B or equivalent. The seal should be 
firmly seated in the bore. Coat the inside diameter 
of the end of the seal with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or an 
equivalent lubricant. 


Coat the front universal joint spline with Long-Life 
Lubricant C1AZ-19590-BA (ESA-M 1C75-B) or an 
equivalent lubricant and install the driveshaft. 


EXTENSION HOUSING 
SEAL REPLACER 
T61L-7657-B 


Extension Housing | 
Removal 
1. Raise the vehicle on a hoist or stands. 


2. Disconnect the driveshaft from the rear axle 
flange and remove it from the transmission. On 
4x4 vehicles, remove the transfer case. Refer to 
Section 07-030, Transfer Case— Borg Warner 
13-56 Electronic Shift; Section 07-ОЗЕ, Transfer 
Case—Borg Warner 13-56 Manual Shift; or 
Section 07-ОЗҒ, Transfer Case—Borg Warner 
13-45. 


Disconnect the speedometer cable from the 
extension housing. 


Remove the engine rear support and insulator 
assembly-to-extension housing attaching bolts. 
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REMOVAL AND INSTALLATION (Continued) 


5. Place Rotunda Transmission Jack 014-00 106 or 
equivalent under the transmission and raise it just 
enough to remove the weight from the engine rear 
support. 


6. Remove the bolts that secure the engine rear 
support to the crossmember and remove the 
support. 


7. Place a drain pan under the rear of the 
transmission case. 


8. Lowerthe transmission and remove the 
extension housing attaching bolts. Slide the 
extension housing off the output shaft and allow 
the fluid to drain. 


Installation 


1. Clean the mounting surface on the transmission 
case and on the extension housing. Position a 
new gasket on the transmission case. 


2. Hold the extension housing in place and secure it 
with the attaching bolts. Tighten bolts to 34-47 
N-m (25-35 ft-Ibs). 


3. Raise the transmission high enough to position 
the engine rear support on the crossmember. 


4. Secure the support to the crossmember with the 
attaching bolts and nuts. Tighten the bolts to 
specification as listed at the end of this section. 


5. Lower the transmission and remove the jack. 
Install the engine rear support-to-extension 
housing attaching bolts. Tighten bolts to 
specification as listed at the end of this section. 
On 4x4 vehicles, install the transfer case. Refer 
to Section 07-03D, Transfer Case—Borg Warner 
13-56 Electronic Shift; Section 07-03E, Transfer 
Case— Borg Warner 13-56 Manual Shift; or 
Section 07-03F, Transfer Case—Borg Warner 
13-45. 


6. Secure the speedometer cable to the extension 
housing with the attaching bolt. 


7. Install the driveshaft and lower the vehicle to the 
floor. 


8. Fill the transmission to the correct level with the 
specified fluid. 


Governor 
Removal 


Remove the extension housing as outlined in this 
section. 


Remove the four governor body-to-oil-collector 
attaching bolts. 


Remove the governor from the collector body 
flange. 


Refer to the Disassembly and Assembly section 
of this section for Governor repair operations. 
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Installation 

1. Secure the governor to the oil collector flange 
with the attaching bolts. Tighten the bolts to 
10.5-13.5 N-m (90-120 in.-Ibs). 


2. Re-install the extension housing as outlined in this 
section. 


OIL 


COLLECTOR > 
54 
GOVERNOR 
OUTPUT 
SHAFT 


DISASSEMBLY AND ASSEMBLY 


Transmission 


Before removing any of the subassemblies, thoroughly 
clean the outside of the transmission to prevent dirt 
from entering the mechanical parts. 


During the repair of the subassemblies, certain 
general instructions which apply to all units of the 
transmission must be followed. Following these 
instructions will avoid unnecessary repetition. 


. Handle all transmission parts carefully to avoid nicking 


or burring the bearing or mating surfaces. Lubricate all 
internal parts of the transmission with clean automatic 
transmission fluid before assembly. 


Do not use any other lubricants except on gaskets and 


thrust washers. These may be coated with petroleum 
jelly to facilitate assembly. Always use new gaskets 
and seals when assembling a transmission. Refer to 
Section 07-ООА, Transmission, Automatic—General 
Service for Cleaning and Inspection Procedures. 


Tighten all bolts and screws to the recommended 
torque as outlined in specifications at end of this 
section. 


Disassembly 


1. Remove the converter, and mount the 
transmission in holding fixture Rotunda Model 
014-00 106 or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: if equipped, remove and discard the nylon 
shipping plug from the pan. This plug is used to 
retain transmission fluid within the transmission 
during shipping. It should be discarded when the 
oil pan is removed. 


D6471-1A 


2. Remove the 17 fluid pan attaching bolts. Remove 
the pan and gasket. 


3. Remove the eight valve body attaching bolts. Lift 
the valve body from the transmission case. 


FLUID 


PARKING SCREEN 


INTERMEDIATE 
SERVO LEVER 


D9291-A 


4. Attach a dial indicator TOOL-420 1-C or 
equivalent to the front pump. Install Extension 
Housing Seai Replacer T61L-7657-B in the 
extension housing to center the output shaft. 


5. Pry the gear train to the rear of the case and at 
the same time, press the input shaft inward until it 
bottoms. Set the dial indicator to read zero. 


Transmission — C6 Automatic 


TOOL-4201-C 
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Pry the gear train forward, and note the amount 
of gear train end play on the dial indicator. Record 
the end play to facilitate assembling the 
transmission. Remove the dial indicator from the 
pump and the tool from the extension housing. 


INDICATOR 


D6472-1A 


Remove the vacuum diaphragm, valve rod and 
the throttle valve from the bore in the rear of the 
case. Slip the input shaft out of the front pump. 


Remove the front pump attaching bolts. Pry the 
gear train forward to remove the pump. 


9. 


Loosen the band adjustment screw and remove 
the two struts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Rotate the band 90 degrees counterclockwise to 14. Remove the large snap ring that secures the 
align the ends with the slot in the case. Slide the reverse planet carrier in the low-reverse clutch 
band off the reverse-high clutch drum. | hub. Lift the thrust washers and planet carrier 

i í from the drum. 


15. Remove the snap ring, that secures the reverse 
ring gear and hub on the output shaft. Slide the 
ring gear and hub off the shaft. Remove the thrust 
washer. 


LOW-REVERSE 
CLUTCH erts / / А 4 


06474-1А 


11. Remove the forward part of the gear train as ап 


assembly. 
SNAP RING OUTPUT SNAP 
PLIERS SHAFT RING 
OUTPUT | 07151-1А 
REVERSE-HIGH SHAFT 
CLUTCH DRUM € 


16. Rotate the low-reverse clutch hub in a clockwise 
direction and at the same time, withdraw it from 
the case. 


17. Remove the reverse clutch snap ring from the 
case, then remove the clutch discs, plates and 
pressure plate from the case. 


18. Remove the extension housing attaching bolts 
from the case. Remove the extension housing and 
gasket. 


19. Slide the output shaft (with governor and oil 
collector) assembly from the transmission case. 


20. Remove the distributor sleeve attaching bolts and 
remove the sleeve, parking pawl gear and the 
thrust washer. 


If the thrust washer is staked in place, use a 
sharp chisel and cut off the metal from behind the 
thrust washer. Be sure to clean the rear of the 


D6475-1A case with air pressure or a suitable solvent to 
remove any metal particles. 
12. Remove the bolts that attach the servo cover to 21. Remove the one-way clutch inner race attaching 
the transmission case. bolts from the rear of the case. Remove the inner 


race and reverse clutch spring retainer assembly 
from inside of the case. 


13. Remove the cover, piston, spring and gasket from 
the case. 
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Transmission — Сб Automatic 07-01B-15 
DISASSEMBLY AND ASSEMBLY (Continued) 
22. Remove the low-reverse clutch piston from the CUPPED 
case using TOOL-7000-DE or equivalent. PLUG 


AIR NOZZLE 
TOOL-7000-DE LOW-REVERSE 
CLUTCH 
APPLY 
PASSAGE 
— 
c | К 


UN. 


e 72). 5 RNY SC 
NES БА “ S ш š 


D7153-1A 


= d . OS 
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Assembly 
1. Place the transmission case in a holding fixture. 


2. Tapthelow-reverse piston into place in the case 
With a clean rubber hammer. 


З. Install thelow-reverse clutch spring retainer 
assembly and retainer assembly in the clutch 
piston. 


4. Hold the one-way clutch inner race in position and 
install the attaching bolts. Tighten bolts to 25-33 
N-m (18-25 ft-lbs). 


5. Place the transmission case on the bench with 
the front end facing downward. 


6. Position the parking gear thrust washer and the 
gear on the case. Do not re-stake the thrust 
washer. 


THRUST 
WASHER 


PARKING 
GEAR 
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7. Position the collector and tubes in place on the 


rear of the case. Install the attaching bolts and 
tighten to 17-21 N-m (12-16 ft-Ibs). 


8. Install the output shaft and governor as an 


assembly. 


9. Place a new gasket on the rear of the 


transmission case. Position the extension housing 
on the case and install the attaching bolts. 
Tighten the attaching bolts to 34-47 N-m (25-35 
ft-Ibs). 


10. Place the transmission case in the holding fixture. 


11. Coat new gasket with petroleum jelly and position 
on the servo cover. 


12. Position the servo spring on the piston rod. 


13. Insert the servo piston rod in the case. Install the 
servo cover with the attaching bolts, making sure 
that the identification tag is in place. Tighten the 
attaching bolts to 19-27 N-m (14-20 ft-Ibs). 


14. Align the low-reverse clutch hub and one-way 
Clutch with the inner race at the rear of the case. 
Rotate the low-reverse clutch hub clockwise 
while applying pressure to seat it on the inner 
race. 


15. Install the low-reverse clutch plates, starting with 
the wave plate next to the piston and following 
with steel and friction plates alternately. Retain 
them with petroleum jelly. If new composition 
plates are being used, soak them in clean 
transmission fluid, Motorcraft MERCON° 
Multi-Purpose Automatic Transmission Fluid 
XT-2-QDX or DDX E4AZ-19582-B 
(ESP-M2C 166-H), or equivalent for fifteen 
minutes before installation. Install the pressure 
plate and the snap ring. Test the operation of the 
low-reverse clutch by applying air pressure at the 
clutch pressure apply hole in the case. 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


Install the reverse planet ring gear thrust washer 
and the ring gear and hub assembly. Insert the 
snap ring in the groove on the output shaft. 


Assemble the front and rear thrust washers onto 
the reverse planet assembly; retain with 
petroleum jelly. insert the assembly into the ring 
gear and install the snap ring. 


Set the reverse-high clutch assembly on the 
bench, with the front end facing down. Install the 
thrust washer on the rear end of the reverse-high 
clutch assembly. Retain the thrust washer with 
petroleum jelly and insert the splined end of 
forward clutch into the open end of the 
reverse-high clutch with splines engaging the 
direct clutch friction plates. 


Install the thrust washers and retain them with 
petroleum jelly, on the front end of the forward 
planet ring gear and hub. Insert the ring gear into 
the forward clutch. 


install the thrust washer on the front end of the 
forward planet assembly. Retain the washer with 
petroleum jelly and insert the assembly into the 
ring gear. Install the input shell and sun gear 
assembly. 


instail the reverse-high clutch assembly, forward 
clutch assembly, forward planet assembly and 
drive input shell, and sun gear as an assembly into 
the transmission case. 


Insert the intermediate band into the case around 
the reverse-high clutch drum. Install the struts and 
tighten the band adjusting screw sufficiently to 
retain the band. 


Place a selective thickness bronze thrust washer 
on the rear shoulder of the stator support and 
retain it with petroleum jelly. If the end play was 
not within specification when checked prior to 
disassembly, replace the washer with one of 
proper thickness. Refer to specifications at the 
end of this section for selective thrust washer 
thicknesses. 


Using two 5/ 16-inch bolts three inches long, 
make two alignment studs. Cut the heads from 
the bolts and grind a taper on the cut end. 
Temporarily install the two studs opposite each 
other in the mounting holes of the case. Slide a 
new gasket onto the studs. Position pump on 
case, being careful not to damage the large seal 
on the outside diameter of the pump housing, 
(removing the aligning studs). 


install six of the seven mounting bolts and tighten 
to 22-40 N-m (16-30 ft-lbs). 


Adjust the intermediate band as detailed under 
Adjustments and install the input shaft with the 
long splined end inserted into the forward clutch 
assembly. 


Install Tool 420 1-C or equivalent at the seventh 
pump mounting bolt and check the transmission 
end play as in steps 4, 5 and 6 of Disassembly. 
(See specifications at the end of this section.) 
Hemove the tool. 
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Install the seventh pump mounting bolt and tighten 
to 22-40 N-m (16-30 ft-Ibs). 


DIAL 
INDICATOR 


TOOL-4201-C 
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26. Install the main control valve body on the case, 


making sure that the levers engage the valves 
properly and tighten the attaching bolts to 11-14 
N-m (95-125 in.-Ibs). Install the primary throttle 
valve, rod, and the vacuum diaphragm in the 
case. Tighten the diaphragm attaching bolt to 
17-21 N-m (12-16 ft-lbs). 


. Install a new pan gasket and the pan. Tighten the 
bolts to 10.5-17 N-m (8-12 ft-Ibs). 


. Install the converter assembly. 


. Install the transmission in the vehicle as detailed 
under Removal and Installation in this section. 


Control Valve Body 
Disassembly 


The valve body-to-screen gasket should not be 
cleaned in a degreaser solvent or any type of 
detergent solution when disassembling the main 
control. To clean the gasket, wipe it off with a lint-free 
cloth. 


1. 


Remove the nine screws that attach the screen to 
the lower valve body and remove screen and 
gasket. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


OIL SCREEN 10-24 X 5/8 INCH LOWER VALVE BODY 
LOWER VALVE BODY 


10-24 X 7/8 INCH 


10-24 X 5/16 INCH 


10-24 X 7/8 INCH 


X 1024 x 10-24 X 7/8 INCH 


LOWER VALVE BODY 
10-24 X 1-5/8 INCH UPPER VALVE BODY 


OIL SCREEN TO LOWER VALVE UPPER TO LOWER VALVE BODY AND LOWER VALVE BODY TO UPPER 
BODY ATTACHING SCREWS HOLD DOWN PLATE ATTACHING VALVE BODY ATTACHING SCREWS 


SCREWS C6764-2A 
2. Remove the five upper-to-lower valve body and | 3. Separate the bodies and remove the separator 
hold-down plate attaching screws. Remove the plate and gasket. Be careful not to lose the 
seven attaching screws from the underside of the check valves and springs. Remove and clean 
lower valve body. the separator plate screen if necessary. 
GASKET лн ОРРЕВ 
PLATE 
DNE 7D100 ОДЕ VALVE 


SCREEN BODY 


7A098 


GASKET 
7Е062 


05041 -2А 


Cover the downshift valve bore with a finger, then 
working from the underside of the body remove 
the downshift valve retainer. Remove the spring 


Remove the manua: valve retaining pin from the 
upper valve body. 


Slide the manual va:ve out of the valve body. and downshift valve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. 


Apply hand pressure on the pressure boost valve 
sleeve end and remove the sleeve retaining clip 
from the under side of the body. Slowly release 
hand pressure and remove the sleeve and the 
pressure boost valve. Remove the two springs, 
the spring and the main regulator valve from the 
bore. 


Apply pressure on the throttle boost valve 
retaining plate and remove the two attaching 
screws. Slowly release the pressure and remove 
plate, throttle pressure boost valve and spring, 
and the manual low 2-1 scheduling valve and 
spring from the body. 


Apply pressure on the remaining valve retaining 
plate and remove the eight attaching screws. 


Hold the valve body so that the plate is facing 
upward. Slowly release the pressure and remove 
the plate. 
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11. 


12. 


13. 
14. 


15. 


16. 


17. 
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Remove the spring and the intermediate servo 
modulator valve from the valve body. 


Remove the intermediate servo accumulator 
valve and springs. 


Remove the 2-3 back-out valve and spring. 


Remove the 2-3 shift valve, spring and the throttle 
modulator valve and spring. 


Remove the 1-2 shift valve, DR-2 shift valve and 
the spring from the valve body. 


Remove the line pressure coasting regulator 
valve, from the body. 


Remove the cutback control valve to complete 
the disassembly of the control valve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Upper Valve Body 
SMALL INTER. SERVO 
ACCUM. SPRING 
2-3 SHIFT SPRING быыс e 
- MODULATING 
7А320 VALVE SPRING LARGE INTER. SERVO 
7.3L DIESEL ENGINE 7A286 ACCUM. SPRING 
ONLY 7D371 
2-3 SHIFT VALVE. | 2-3 BACKOUT INTERMEDIATE SERVO 
VALVE ACCUM. VALVE 
SHIFT VALVE 7D370 

PLATE 
70058 


INTER. SERVO MOD. THROTTLE 
VALVE SPRING PRESSURE 
7D434 BOOST SPRING 


7A331 
INTER. SERVO MOD. 
VALVE-7D436 THROTTLE 


PRESSURE 
2-1 SCHEDULING BOOST VALVE 


1-2 SHIFT VALVE 


7A334 DR-2 SHIFT VALVE VALVE SPRING 7A327 
7D368 7E061 THROTTLE 
КҮТСЕ 2-1 SCHEDULING ВОО5Т 
1-2 ( 2 VALVE-7E060 PLATE 
SPRING-7A288 —— Z Ner «83 70094 
i D Ф a 


2 
4 2 жа ; 
pr 1 З СА T 
7E104 2 CAE Ж < N RETAINER 
CK = ACA N99» 70227 
CUTBACK CONTROL АСО ASE | DOWNSHIFT VALVE 
| Се a Ond a Ж 
THROTTLE NZ 
MODULATOR 
VALVE-7D057 (> eS DOWNEHIFI MANUAL VALVE 
b | VALVE 7340 
xn $ | N 78424 
2-3 BACKOUT VALVE у, 
SPRING-7D230 ^| 4? АМБ нін VALVE 
UPPER VALVE Д на PIN 


BODY-7A092 | a 
CONVERTER PRESSURE 9 ü QA THROTTLE PRESSURE 


THROTTLE PRESSURE 


RELIEF SPRING RELIEF BALL RELIEF SPRING 


e к 
CONVERTER PRESSURE | 7? 
RELIEF VALVE —— SB Ф SPRING SEAT 
7E217 (2 7E337 
2-3 SHIFT VALVE REVERSE CLUTCH 
CHECK BALL 
CHECK BALL 352078 
353708 
PRESSURE REGULATOR 
SPRING-7A270 
INTERMEDIATE 
MAIN SPRING 
REGULATOR 7D367 
VALVE 
7C388 
BOOSTER 
VALVE BOOSTER VALVE 
7D003 SLEEVE-7D002 


RETAINER 
7E335 D3136-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


we 


Assembiy 


i. Place the downshift valve and spring in the valve 
| ооду. Compress the spring and install the retainer 
| from the underside of the body. 


2. Place the valve body on a clean surface with the 
passage side facing up. Place the converter relief 
valve spring in its bore. Coat the converter 
pressure relief valve with petroleum jelly and 
place it on top of the spring. Place the 2-3 shift 
valve check ball in its cavity. Place the throttle 
pressure relief valve spring in its bore. Coat the 
throttle pressure relief valve check ball with 
petroleum jelly and place it on top of the spring. 
Place the reverse clutch check ball in its cavity. 


CONVERTER THROTTLE PRESSURE 
PRESSURE RELIEF BALL 1/4 INCH 
RELIEF DIA. AND SPRING 
VALVE DOWNSHAFT DOWNSHIFT 
PRESSURE VALVE-7B424 VALVE 
BOOST AND SPRING RETAINER 
VALVE 7A289 


SLEEVE 


CONVERTER 


PRESSURE ` REVERSE 


CLUTCH 
CHECK BALL 


2-3 SHIFT NEW 
CHECK VALVE CASTING 


D7154-3A 


3. install the separator screen in the separator plate 
| if it was previously removed. Be sure the screen 
| tabs are flush with the separator plate 
surface. Carefully position the separator plate 

| anc new gasket on the lower valve body. Place 

! the two hold-down plates on the separator plate 
апо install the attaching screws finger tight. 


' 4. Place the lower body and plate assembly on the 
| upper valve body апа install the attaching screws 
| finger tight. 


5. install the oil screen screws loosely, without the 
screen, to properly align the upper and lower 
valve bodies, gasket and separator plate. 


6. Tighten the two bolts that are covered oy the 
screen to 5.0-6.2 Nem (44-55 in.-Ibs). 


. Carefully place the valve retaining plate on the 


. Place the throttle pressure boost valve and spring 


. Place the spring seat on the stem of the main 


. Place the manual valve in the valve body and 


Remove the oil screen attaching screws and 
place the gasket and oil screen in position on the 
lower valve body. Re-install the screen attaching 
SCrews. 


Tighten all the valve body and screen attaching 
screws to 5.0-6.2 N-m (44-55 in.-Ibs). 


Place the cutback control valve and the line 
pressure coasting regulator valve in the valve 
body. 


Place the one spring, DR-2 shift valve and the 1-2 
shift valve in the body. 


. Place the throttle modulator valve and spring and 


the 2-3 shift valve (and spring on 7.3L Diesel) in 
the valve body. 


. Place the spring and the 2-3 backout valve in the 


valve body. 


. Place the two springs and the intermediate servo 


accumulator valve in the valve body. 


. Place the intermediate servo modulator valve and 


spring in the body. 


— am i 


body and secure it with the eight attaching 
screws. Tighten the two hex washer head screws 
to 2.5-5.0 N-m (20-45 in-Ibs). Tighten the 
remaining six screws to 2.5-4.5 N-m (20-40 
in-Ibs). 


in the valve body. Place the manual low 2-1 
scheduling valve and spring in the valve body and 
install the retaining plate. Tighten the attaching 
screws to 2.5-5.0 N-m (20-45 in.-Ibs). 


regulator valve so that the retainer flange is next 
to the valve shoulder. Place the main regulator 
valve, spring seat, two springs, pressure boost 
valve and sleeve in the bore. Apply hand pressure 
on the end of the pressure boost valve sleeve and 
install the spring clip retainer in the groove on the 
under side of the body so that the clip is inserted 
into the end groove in the sleeve. Be sure that the 
pressure boost valve sleeve is free in its bore. 
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install the retaining pin in the body. 


— IT 


Intermediate Servo 
Disassembly 


1. 


N 


Ж | 


| 
\ 
| 
Apply air pressure to the port in the servo cover | 
to remove the piston and rod. 


Replace the complete piston and rod assembly if 
the piston or piston sealing lips are unserviceable 
or damaged. 


Remove the seal and gasket from the cover. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 
Dip the new seals in transmission fluid. 


Install new seal and gasket on the cover. 


Dip the piston in transmission fluid, Motorcraft 
MERCONe?e Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H), or equivalent 
and install it in the cover. 


Governor 

Disassembly 

1. Remove the governor body attaching bolts and 
remove the governor. 


2. Remove and discard the snap ring that secures 
the governor oil collector body on the output shaft 
and slide the governor off the front of the shaft. 


3. Remove the seal rings from the oil collector body. 


Output Shaft 


SEAL RING 
SNAP RING 70011 GOVERNOR 


387035-S5 COLLECTOR 
> BODY-7D220 


Downshift and Manual Linkage 
Disassembly 


1. Remove the nut and iockwasher that secures the 
outer downshift lever to the transmission and 
remove the lever. 


2. Slide the inner downshift lever assembly out from 
the inside of the case. Remove the seal from the 
recess in the manual lever shaft. 
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TRANSMISSION 


GASKET 
70026 


SPRING 
70028 


PISTON 
7E221 SEAL 7D024 
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Assembly 


1. Carefully install new seal rings on the oil collector 
body. 


2. Working from the front end of the output shaft, 
slide the governor oil collector body into place on 
the shaft. Install a new snap ring to secure it. 
Make sure that the snap ring is seated in the 
groove. 


3. Position the governor assembly on the oil 
collector body and secure with the attaching 
screws. Tighten screws to 10.5-13.5 N-m 
(90-120 in.-Ibs). 


OUTPUT GOVERNOR 
SHAFT ASSEMBLY 
7060 7С063 


07155-2А 


OUTER DOWNSHIFT LEVER 


OUTER MANUAL LEVER 
ANO SHAFT 


PARKING PAWL 
ACTUATING ROD 


DETENT SPRING 
ATTACHING 
SCREW 


DETENT SPRING 


INNER DOWNSHIFT LEVER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. 


4. 


SN а 
A ! 


Remove the two bolts retaining the neutral start 
switch, and remove the switch. 


Remove the C-ring securing the parking paw! 
actuating rod to the manual lever. Remove the rod 
from the case. 


Remove the nut securing the inner manual lever to 
the shaft. Remove the inner lever from the shaft. 
Slide the outer lever and shaft from the case. 


Remove the seal from the case with Tools 
T59L-100-B, Slide Hammer апа 7581-10 1-В, 
Puller Attachment, or equivalents. 


— AN NEUTRAL 
GAUGE PIN — START SWITCH 
(NO. 43 DRILL) | O~ 
E — ЗЭ 


2-5 
SN 


ZI 


OUTER 
DOWNSHIFT 
LEVER RETAINING А> ха, GAUGE 
BOLTS š 
12.30mm 
(31/64 INCH) 
THREE HOLES D4823-18 
Assembly 


1. 


Dip the new seal in transmission fluid Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H), or equivalent 
and install it in the case using TOOL-77288 or 
equivalent. 


Slide the outer manual lever and shaft in the 
transmission case. 


Position the inner lever on the shaft, making sure 
the leaf spring roller is positioned in the inner 
manual lever detent. Install the attaching nut. 
Tighten the nut to 41-54 N-m (30-40 ft-Ibs). Install 
the parking pawl actuating rod and secure it to 
the inner manual lever with a C-ring. 
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Slide the neutral-start switch on the outer lever 
shaft and install the bolts in the case. 


With the transmission manual lever in neutral, 
rotate the switch and install the gauge pin (No. 43 
drill) into the gauge pin hole aligning all three 
Mes Tighten the bolts to 6.5-8.0 N-m (55-75 
in-Ibs). 


Install a new downshift lever seal in the recess of 
the outer lever shaft. Slide the downshift lever 
and shaft into position. 


Place the outer downshift lever on the shaft and 
secure it with a lockwasher and nut. Tighten nut 
to 17-21 N-m (12-16 ft-lbs). 


SHIFT LEVER SEAL 
REPLACER 
TOOL-77288 


D7156-18 


Parking Pawl Linkage 
Disassembly 


Remove the bolts securing the parking pawl guide 
plate to the case. Remove the plate. 


Remove the spring, parking pawl and shaft from 
the case. 


Working from the pan mounting surface, drill a 
1/8 inch diameter hole through the center of the 
cupped plug. Pull the plug from the case with a 
wire hook. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4.  Unhook the end of the spring from the park plate 
slot to relieve the tension. 


GUIDE SPRING CUPPED 
PLATE PLUG 
— ШІ» Cf 
{ 
СКС > N 4 


THRUST > 

WASHER да ‘oi | IK 
PARKING | 

GEAR 


PARK PLATE 
PARKING PAWL 


SHAFT SPRING 
D7157-1A 


5. Thread a 1/4-20 inch or 8-32 x 1-1/4 inch screw 
into the park plate shaft. Pull the shaft from the 
case with the screw. Remove the spring and park 
plate. 


1/4 - 20 x 1-1/4 INCH BOLT 
ë -1/4 INCH BOLT 
OR #8 - 32 x 1-1/4 INCH BO | ZA 


ШИП 


PARK PLATE PARK 


PLATE 
SHAFT D1629-1D 
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Assembly 


1. Position the spring and park plate in the case and 
install the shaft. Place the end of the spring into 
the slot of the park plate. 


Install a new cupped plug to retain the shaft. 


Install the parking pawl shaft in the case. Slip the 
parking pawl and spring into place on the shaft. 


Position the guide plate on the case, making sure 
that the actuating rod is seated in the slot of the 
plate. Secure the plate with two bolts and 

o uem Tighten bolts to 17-21 N-m (12-16 
ft-lbs). 


Servo Apply Lever 
Disassembly 


1. Working from inside of the transmission case, 
carefully drive on the servo apply lever shaft to 
remove the cup plug. The shaft can be withdrawn 
from the case by hand. 


Assembly 
1. Hold the servo apply lever in position and install 


the new shaft. 


2. Using the fabricated tool, drive the cup plug into 
position in the case. Be sure the plug is flush with 
the shoulder of the counterbore. The cup plug 
may be coated with Threadlock and Sealer, 
EOAZ-19554-AA (ESE-M4G204-A) or 
equivalent, before installation. 


SERVO APPLY LEVER 
INSTALL CUP PLUG FLUSH WITH 
SHOULDER OF COUNTERBORE 


12.7 mm 


(^ INCH DIA.) | 
13/32" DIA. | 


10.32mm INSTALLING TOOL MAKE FROM 
(12/52 INCH) 12.7mm (% INCH) DIA. DRILL ROD 01783-1С 


fO ААА А tas r AAA A 


101.6mm-152.4mm (4-6 INCHES) 


Front Pump 


The front seal can be replaced after the pump has 
been installed on the transmission using T5OT- 100-A 


and TOOL-1175-AC or equivalent for removal, and 
1871-77837-АН or equivalent for installation. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Removing Front Pump Seal 


SEAL REMOVER 
TOOL-1175-AC 


IMPACT SLIDE 
HAMMER TOOL 
T50T-100-A 


D7158-1A 


FRONT PUMP 5 
СЕДІ REPLACER / 
1871-77837-АН 07159-18 


Disassembly 


1. Remove the two seal rings and the selective 
thrust washer. 


2. Remove the large square-cut seal from the 
outside diameter of the pump housing. 


3. Remove the five bolts that secure the stator 
support to the pump housing. Lift the support 
from the housing. 


4. Remove the drive and the driven gear from the 
housing. 
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5. If the pump housing bushing is worn or damaged, 


replace it using the handle and Tool 
T66L-7003-C2 or equivalent. 


Place the new bushing in position, making sure 
the half moon slot in the bushing is on top and in 
line with the oil lube hole near the seal bore. Press 
the bushing in 1.52-2.03mm (0.060-0.080 inch) 
below the front face of the bushing bore. Use Tool 
T66L-7003-C2 or equivalent and handle to seat 
the bushing properly. After assembly, the half 
moon slot must be in past the lube hole to provide 
proper lubrication. 


FRONT PUMP 
BUSHING REPLACER 
T66L-7003-C2 


D7161-1A 


Assembly 


1. Install the drive and driven gears in the pump 
housing. Each gear has either an 
identification mark or chamfered teeth on 
one face. The identification mark or the 
chamfered surface on each gear must be 
installed toward the front of the pump 
housing. 


2. Position the stator support in the pump housing 
and install the five attaching bolts. Tighten bolts 
to 17-21 N-m (12-16 ft-Ibs). 


3. Carefully install two new seal rings on the stator 
support. Make sure that the ends of the rings are 
engaged to lock them in place. Install a new 
square-cut seal on the outside diameter of the 
pump housing. 


4. Install the selective thrust washer. Make sure 
that the correct thickness selective washer 
is being used to obtain the specified end 
play. Refer to Specifications at end of this 
section. 


5. Place the pump on the converter, making sure 
that the drive gear engages the converter hub. 
Rotate the pump to make sure that the gears 
rotate freely. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Front Pump 


FRONT PUMP 
SEAL-7A248 


Q 


SEAL RING 
70441 PUMP 
HOUSING 


Reverse-High Clutch 
Disassembly 


1. Separate the drive train as shown in the "Drive 
Train Disassembled’’ illustration. Remove the 
pressure plate snap ring. 


Transmission— C6 Automatic 


GASKET 
7A136 


2. 
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PUMP ASSEMBLY 
7A103 


SELECTIVE THRUST 
WASHER-70014 


70429 
D7160-2A 


SNAP RING 


Remove the pressure plate and the drive and 


driven (internal and external spline) clutch plates. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Reverse-High Clutch 


OUTER SEAL 
A54 


PISTON-7A262 


REVERSE-HIGH INNER SEAL 
CLUTCH DRUM 7С099 
70044 


Install Clutch Spring Compressor, Тоо! 
T65L-77515-A on the reverse-high clutch drum. 
Make sure that the legs clear the snap ring 
enough to remove it. Remove the snap ring and 
remove the tool. 


Remove the spring retainer and the piston return 
springs. 


CLUTCH 
PISTON 


RETURN 
SPRING 


SPRING 
RETAINER 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


REVERSE HIGH 
CLUTCH DRUM 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 
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SPRING RETAINER 
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SELECTIVE 
SNAP RING 


EXTERNAL SPLINE 
PLATE-7B442 


SNAP RING 
377136-S 


INTERNAL SPLINE 


PLATE-7B164 
PRESSURE PLATE 


7B066 


5. Apply air pressure to the piston apply hole in the 
clutch hub using TOOL-7000-DE or equivalent 
and remove the piston. 


AIR NOZZLE 
ASSEMBLY 
TOOL-7000-DE 


D7164-1A 


6. Remove the piston outer seal from the piston and 
the inner seal from the clutch drum. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the front and rear bushings from the 
clutch drum if they are worn or damaged. To 
remove the front bushing, use a cape chisel and 
cut along the bushing seam until the chisel breaks 
through the bushing wall. Pry the loose ends of 
the bushing up with an awl and remove the 
bushing. To remove the rear bushing, use Tool 
T69L-7D044-B or equivalent, and press the 
bushing from the drum. 


| " CLUTCH HOUSING 
BUSHING TOOL 
PRESS | T69L-7D044-B 


REMOVAL INSTALLATION 
! 07165-18 


Assembly 


1. If the clutch drum bushings were removed, 
position the drum in a press and press new 
bushings into the drum with the Tool 
T69L-7D044-B or equivalent. 


PRESS 


CLUTCH HOUSING 
BUSHING TOOL 
T69L-7D044-B 


07166-1В 


Transmission — C6 Automatic 


2. Dip the new seals in transmission fluid and install 
one on the drum and one on the piston. 


сз 


Install the piston in the clutch drum. 
4. Position the piston return springs in the piston 
Sockets. Place the spring retainer on the springs. 


Reverse-High Clutch Piston Return Spring 
Locations 


SPRINGS MUST BE INSTALLED 
IN POCKETS MARKED X ONLY 


10 SPRING DESIGN D2354-1C 


5. Install Clutch Spring Compressor, Tool 


T65L-77515-A and compress the springs. Make 
certain that the spring retainer is centered while 
compressing the springs. Install the snap ring. 
Before releasing the pressure on the tool, 
make certain that the snap ring is positioned 
inside of the four snap ring guides on the 
spring retainer. 


6. Clutch plate usage varies with each model, refer 
to the specifications at end of this section for the 
number of plates required. Dip the clutch plates in 
Clean transmission fluid. Install the clutch plates 
alternately starting with a steel drive (internal) 
plate. When new composition clutch plates are 
used, soak the plates in automatic transmission 
fluid, Motorcraft MERCON? Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent, 
for 15 minutes before they are assembled. 


7. After all clutch plates have been installed, 
position the pressure plate in the clutch drum. 
Install the pressure plate (selective) snap ring. 


8. With a feeler gauge, check the clearance 
between the pressure plate and snap ring. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


The pressure plate should be held downward as 
the clearance is checked. The clearance should 
be 0.558-0.9 14mm (0.022-0.036 inch). If the 
clearance is not within specifications, selective 
thickness snap rings are available in the following 
thicknesses: 1.42-1.52mm (0.056-0.060 inch), 
1.65-1.7 5mm (0.065-0.069 inch), 1.87-1.98mm 
(0.074-0.078 inch), 2.10-2.20mm (0.083-0.087 
inch), 2.33-2.43mm (0.092-0.096 inch), 
2.79-2.89mm (0. 110-0. 114 inch) and 
3.25-3.35mm (0. 128-0. 132 inch). Install the 
correct size snap ring and re-check the 
clearance. 


Forward Clutch 
Disassembly 
1. Remove the clutch pressure plate snap ring. 


Forward Clutch 


FORWARD CLUTCH DISC SPRING 


CYLINDER-7A360 7B070 


SNAP RING 
377127-S 


D7167-1A 


SNAP RING 


D7168-1A 


Remove the rear pressure plate, the drive and 
driven plates, wave plate, and the forward 
pressure plate from the clutch hub. 


Rect dnd Bi INTERNAL 
PRESSURE REAR PRESSURE 
PLATE-7B066 PLATES PLATE-7B066 


7B164 


EXTERNAL SELECTIVE 


WAVE PLATES-7B442 SNAP RING 
PLATE D7169-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove the snap ring that secures the disc 
spring in the clutch cylinder. Remove the disc 
spring and steel ring using Tool T65L-77515-A. 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


D7170-1A 


4. Apply air pressure to the clutch cylinder using 
TOOL-7000-DE or equivalent to remove the 
piston. 
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07-01B-29 
AIR NOZZLE Ww 
== d 
TOOL-7000-DE ЖҰ 
D6458-1A 
5. Remove the seal from the piston and the seal 
from the clutch hub. 
Assembly 
1. Dip two new seals in transmission fluid, 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 
Install the smaller seal on the clutch hub and the 
lip seal on the clutch piston. 
2. Install the clutch piston and lip seal with Lip Seal 


Protector, T77L-77548-A. 


LIP SEAL 
PROTECTOR 
T77L-77548-A 


07171-1А 


07-01B-30 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Drive Train Disassembled — Typical 


12. NUMBER 3 THRUST WASHER 
NEEDLE BEARING 


13. NUMBER 4 THRUST WASHER 
14. FORWARD PLANET RING AND 


1. FRONT PUMP SEAL RING-7D441 
2. FRONT PUMP-7A103 
3. GASKET-7A136 


Ж ie es WASHER ата ызаны 
SELECTIVE) 15. NUMBER 5 THRUST WASHER 
6. STRUT INTERMEDIATE BRAKE 16. FORWARD PLANET ASSEMBLY 

BAND-7D029 7A298 . 


17.INPUT SHELL-7D064 AND SUN 
GEAR ASSEMBLY-7D063 


18. NUMBER 6 THRUST WASHER 
8. STRUT INTERMEDIATE BRAKE 
BAND ANCHOR-7D430 NEEDLE BEARING 
9. REVERSE-HIGH CLUTCH ASSEMBLY 19: SNAP RING 
10. NUMBER 2 THRUST WASHER 20. NUMBER 7 THRUST WASHER 


10A. FORWARD CLUTCH SEAL RINGS 21. REVERSE PLANET ASSEMBLY 
11. FORWARD CLUTCH ASSEMBLY 


7. INTERMEDIATE BRAKE BAND 
ASSEMBLY-7D029 


14 17 


13 


12 


(RD 


32.LOW-REVERSE PISTON-7D402 
23.REVERSE RING GEAR AND НОВ 33.INNER SEAL 


22.NUMBER 8 THRUST WASHER 


RETAINING RING 


24.REVERSE RING GEAR-7A153 
AND HUB-7D164 


25.NUMBER 9 THRUST WASHER 


26.LOW-REVERSE CLUTCH HUB 
7B067 


27.ONE-WAY CLUTCH-7A089 


28.ONE-WAY CLUTCH INNER RACE 39:5МАР RING 
7D171 40. GOVERNOR СОШЕСТОВ-70220 


29.SNAP RING 41. GOVERNOR-7C063 
30.LOW-REVERSE CLUTCH PLATES 42. OUTPUT SHAFT-7060 


31. LOW-REVERSE PISTON RETURN 
SPRING AND RETAINER-7D406 


34.OUTER SEAL 

35. CASE-7005 

36. NUMBER 10 THRUST WASHER 
37.PARKING GEAR-7A223 


38. GOVERNOR DISTRIBUTOR 
SLEEVE-7C232 


D3138-2C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Position the installation tool into the forward 5. Install the forward pressure plate with the flat 
clutch cylinder, so that the bore of the tool is side up and the beveled side downward. Dip the 
aligned with the pistori bore in the cylinder. Press clutch plates in clean transmission fluid 
the piston into the cylinder until it bottoms in the (Specification Motorcraft MERCON® 
bore. Remove the installation tool. Multi-Purpose Automatic Transmission Fluid 


XT-2-QDX or DDX E4AZ-19582-B 

(ESP-M2C 166-H) or equivalent). Next, install the 
wave plate, then a steel plate and a composition 
driven plate. Install the remaining plates in this 
sequence. 


4. Make sure that the steel pressure ring is in the 
groove on the piston. Position the disc spring 
in the cylinder with the dished face 
downward. Install the spring so that the 
pressure ring and spring are in contact. Secure 
the disc with the retaining snap ring. Refer to the Specification at end of this section 

for the number of plates required. The last plate 
installed will be the rear pressure plate. Install the 
snap ring and make certain that it seats fully in the 


groove. 
Forward Clutch 
DISC SPRING FOHRVVAHRU 
FORWARD CLUTCH 2070 td NTERNA 
CYLINDER-7A360 REAR PRESSURE 
OUTER PISTON PLATE-78066 PLATES 


PLATE-7B066 


SEAL 7B164 


EXTERNAL SELECTIVE 
SNAP RING WAVE PLATES-78442 SNAP RING 
377127-S PLATE D7169-2A 


6. With a feeler gauge, check the clearance 4. 
between the snap ring and the pressure plate. PRESSURE PLATE 


Downward pressure on the plate should be 
maintained when making this check. Clearance 
should be 0.533- 1. 168mm (0.02 1-0.046 inch). 


7. If the clearance is not within specifications, 
selective snap rings are available in the following 
thicknesses: 1.42-1.52mm (0.056-0.060 inch), 
1.65-1.75mm (0.065-0.069 inch), 1.87-1.98mm 
(0.07 4-0.078 inch), 2.10-2.20mm (0.083-0.087 
inch), 2.33-2.43mm (0.092-0.096 inch), 
2.79-2.89mm (0. 110-0. 114 inch) and 
3.25-3.35mm (0. 128-O. 132 inch). Insert the 
correct size snap ring and recheck the clearance. 


D7172-1A 


07-01B-32 
DISASSEMBLY AND ASSEMBLY (Continued) 


Input Shell and Sun Gear 

Disassembly 

1. Remove the rear snap ring from the sun gear. 
REAR 


SNAP 
RING 


Ca 
\ 
Co 


SCREWDRIVER D7173-1A 


Remove the thrust washer wear plate from the 
input shell and sun gear. 


Working from inside the input shell remove the 
sun gear. Remove the snap ring from the gear. 


Assembly 


1. Install the forward snap ring on the forward end 
(short end) of the sun gear. Working from inside 
the input shell, slide the sun gear and snap ring 
into place making sure that the longer end is at 
the rear. 


Place the thrust washer wear plate on the sun 
gear and install the rear snap ring. 


FORWARD THRUST WASHER 
SNAP RING WEAR PLATE 
377300-S 


377300-S D7174-1A 


Output Shaft Hub and Ring Gear 
Disassembly 
1. Remove the hub snap ring from the ring gear. 


2. Liftthe hub from the ring gear. 


Transmission — C6 Automatic 


07-01B-32 


Assembly 
1. Position the hub in the ring gear. 
2. Securethe hub with the snap ring. Make certain 


that the snap ring is fully engaged with the 
groove. 


GEAR 


D7175-1A 


One-Way Clutch 

Disassembly 
Remove the snap ring and bushing from the rear 
of the low-reverse clutch hub. 


Remove the rollers from the spring assembly and 
lift the spring assembly from the hub. 


Remove the remaining snap ring from the hub. 


LOW-REVERSE 


CLUTCH HUB AA] 
SPRING ASSEMBLY 


SNAP RING 


SNAP RING 
377135 


SPRING 
ASSEMBLY 
7E392 


ROLLERS 
7190 


BUSHING 


7E194 
D7176-1A 


Assembly 


1. Install a snap ring in the forward snap ring groove 
of the low-reverse clutch hub. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. 


Place the low-reverse ciutch hub on the bench 
with the forward end down. 


= LOW-REVERSE 
CLUTCH HUB 


D7177-1A 


Transmission— C6 Automatic 


Install the one-way clutch spring assembly on top 
of the snap ring. 


Install a roller into each of the spring assembly 
compartments. 


Install the bushing on top of the spring assembly. 


Install the remaining snap ring at the rear of the 
low-reverse clutch hub to secure the assembly. 


Low-Reverse Clutch Piston 
Disassembly 


1. Remove the inner and the outer seal from the 
low-reverse clutch piston. 


Assembly 


1. Dipthetwo new seals in clean transmission fluid, 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 


Install the seals on the piston. 
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SPECIFICATIONS 


C6 — TRANSMISSION REFILL CAPACITY 


| Capa city 
E-150 — E-350 
Bronco 


Use fluid Motorcraft MERCON® Multi-Purpose Automatic Transmission Fluid XT- 2- QDX ог DDX (ESP- M2C166-H) ‹ or equivalent. 


SELECTIVE THRUST WASHERS (FRONT PUMP SUPPORT) 


| | Thickness 
Identification Color DEMNM W C | 


Blue 1.42-1.52 0.056-0.060 
Natural (White) | 1.85-1.95 | 0.073-0.077 
Red — | | 2.23-2.33 | 0.088-0.092 


TRANSMISSION CLUTCH PLATE USAGE 


| Forward Clutch 


Steel | 
Friction 0.021-0.046 


High Clutch | | 
Steel | 
Friction | 0.558-0.914 0.022-0.036 
Reverse Clutch 
Steel | 
Friction КИ | | | 


(DPlus a waved plate (7E457) next to inner pressure plate. 
@)Plus a waved plate next to the piston. 


CLUTCH SNAP RINGS 


| me | T 
Part Number мим 
L———sme | ные шше | 


377127 1.98-1.87 0.078-0.074 ИИ x ` 
m 1а 2.20-2.10 0.087-0.083 W;RIəISTTGƏI II I I>ƏIIIXIIIƏIII 
2.43-2.33 ee wl 


0.096-0.092 
2.89-2.79 0.114-0.110 
3.35-3.25 0.132-0.128 


CHECKS AND ADJUSTMENTS 


[Operation | - Speciication 
Transmission End Play 0.203-1.117 mm. (0.008-0.044 inch) 
(Selective Thrust Washers Available) 
Torque Converter End New or rebuilt 0.533 mm. (0.021 inch) max. 
Play Used 1.016 mm. (0.040 inch) max. (1) 


Intermediate Band Remove and discard locknut. Install new 
Adjustment | locknut. Adjust screw to 14 Nem (10 ft-lbs) 
torque, then back off 1-1/2 tums. Hold screw 
and tighten locknut to 54 Nem (40 ft-lbs) 


0.533-1.168 mm. (0.021-0.046 inch) 


Selection Snap Ring Thickness | 1.42-1.52 mm. (0.056-0.060 inch) 
1.62-1.75 mm. (0.064-0.069 inch) 
1.87-1.98 mm. (0.074-0.078 inch) 
2.10-2.20 mm. (0.083-0.087 inch) 
2.33-2.43 mm. (0.092-0.096 inch) 
2.79-2.89 mm. (0.110-0.114 inch) 
3.25-3.35 mm. (0.128-0.132 inch) 


Forward Clutch Pressure 
| Plate-to-Snap Ring 
Clearance 


1.42-1.52 mm. (0.056-0.060 inch) 
1.62-1.75 mm. (0.064-0.069 inch) 
1.87-1.98 mm. (0.074-0.078 inch) 
| 2.10-2.20 mm. (0.083-0.087 inch) 


(To check end play, exert force on checking tool to compress turbine to cover thrust washer wear plate. Set indicator at zero. CD2845-L 
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SPECIFICATIONS (Continued) 
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| Converter to Flywheel 
Front Pump to Transmission Case 
Overrunning Clutch Race to Case 
Oil Pan to Case 

| Stator Support to Pump 
Converter Cover to Converter Housing 
Guide Plate to Case 
Intermediate Servo Cover to Case | 
Diaphragm Assy. to Case u 
Distributor Sleeve to Case 
Extension Assy. to Transmission Case 
Plug — Case Front Pump or Line Pressure 
Pressure Gauge Тар — "m 


ë 


p| g 
&|®|& 


— 


— 
№ 
o 


— 
№ 
-— 
о 


£ 
N 


19-27 Transmission to Engine 
Rear Engine Support to Transmission 


— 
N 
— | — 
o 


N N| — 

L S | 2 
C 

сл ол | о» 


17-21 Plug Case — Throttle Pressure 

34-47 5/16" Fitting — Cooler Line Connector to Case — 
| 8516 | Front and Rear (Case Fitting) 
[ 8546 | 5/16" Tube Nut — Cooler Line to Trans. Case Fitting 


| 25-5 | Reinforcing Right Side Plate to Lower Body 
2.5-45 | Converter Hsg. Cover to Converter Hsg. (7.5L) 


17-24 


| 


End Plates to Body 

End Plates to Body 

Inner Downshift Lever Stop 
Reinforcement Plate to Body 

Screen and Lower to Upper Valve Body 
Shift Valve Plate to Upepr Body 

Upper to Lower Body 


| 255 | Control Assy. to Case 
Gov. Body to Collector Body 


Detent Spring to Case - 
| 255 | Rear Engine Support to Frame 
| 562 | Neutral Switch to Case 


-4 


eo 


5-6.5 


Y 
s| 2 
Sigigleigisa/2l=ls 


@ 


-7 


CLUTCH AND BAND APPLICATION CHART 


1st Gear — Manual Low Applied Applied 
1st Gear — D 
2nd Gear — D Applied 


i 
& 


HE 
g | 
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SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


“әнш. ri 
Engne'Trnsmisson Sand 


CD4912-1B 


SERVICE TOOLS 


тте 1 Descrip 
Impact Slide Hammer 
Impact Slide Hammer 
Puller Attachment 

Bench Mounted Holding Fixture 

Seal Remover 

Dial Indicator With Bracket 

Rubber Tip For Air Nozzle 

ir Nozzle Assemb 

ing Replacer 

hift Linkage Insulator Tool 

hift Linkage Grommet Remover (In-Vehicle) 
hift Linkage Grommet Replacer (In-Vehicle) 
nsion Housing Seal Replacer 

ension Housing Bushing Replacer 

verter Clutch Torquing Tool 

Shaft Retainer Pliers 

hift Lever Seal Replacer 

d Adjustment Torque Wrench Set 

lutch Spring Compressor 


CD3139-H 


|2 
= 
ше) 
8 
Я 
а 


ei 
Р 
> 
o| nln 


z 
Š 
“ЕЕЕ ДЕ 


С 


07-01C-1 


Transmission — Automatic Overdrive 
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SECTION 07-01C Transmission— Automatic Overdrive 


SUBJECT PAGE 
ADJUSTMENTS 
Throttle Valve (TV) Controi Cable 
Adjustment...................................................... 07-01C-5 
TV Cable Adjustment with Engine Off................... 07-01C-5 
DESCRIPTION 
Identification Tag................................................ 07-01C-3 
DIAGNOSIS AND TESTING 
Shift Trouble Diagnosis ....................................... 07-01C-3 
Throttle Valve (TV) Cable System ......................... 07-01C-3 
DISASSEMBLY AND ASSEMBLY 
2-3 Accumulator................................................ 07-01C-26 
Accumulators and бе?уов.................................. 07-01C-77 
Case SITE] T] LT. uu uu Pr pM 07-01C-45 
Extension Housing Bushing ............................... 07-01C-45 
Extension Housing Seal..................................... 07-01C-45 
GOVOITIOT usce ны ыа acabe ааа РЬ СТАРИ 07-01C-46 
Low-Reverse Servo ........................................... 07-01C-27 
Manual and Throttle Linkage.............................- 07-01C-51 
Neutral Start Switch .......................................... 07-01C-47 
Overdrive Servo................................................ 07-01C-27 
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Pump Bushing аа ьа ep eur Uu ес ен: 07-01C-44 


VEHICLE APPLICATION 


E-150 Through E-250, F-150, and Bronco Vehicles with 
AOD Automatic Transmission 


SUBJECT PAGE 
DISASSEMBLY AND ASSEMBLY (Cont'd.) 
Subassembilies.................................................. 07-01C-44 
Transmission..................................................... 07-01C-21 
TransmisSSI6óñ. uuu u u T 07-01C-33 
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REMOVAL AND INSTALLATION 
2-3 Accumulator Piston ..................................... 07-01C-14 
Extension Housing ............................................ 07-01C-16 
Extension Housing Bushing and Rear 
IL eec c E" 07-01C-15 
Front Pump Seal................................................ 07-01C-19 
(GOVOI TI OE. casei doo eere vea a ERE eR TER NE EE FER TE UPC VEEOEI 07-01C-16 
Internal and External Shift Linkage .................... 07-01C-17 
Low-Reverse Servo Assembly............................ 07-01C-12 
Main Control Valve Body.................................... 07-01C-10 
Neutral Start Switch .......................................... 07-01C-19 
Overdrive Servo Assembly................................. 07-01C-10 
Transmission....................................................... 07-01C-7 
Transmission....................................................... 07-01C-9 
SPECIAL SERVICE TOOLS..................................... 07-01C-91 
SPECIFICATIONS:u IR 07-01C-88 
VEHICLE APPLICATION........................................... 07-01C-1 


DESCRIPTION 


The illustration shows the location of the converter, 
front pump, clutches, gear train and most of the 
internal parts used in the Automatic Overdrive 
Transmission. 


07-01C-2 


DESCRIPTION (Continued) 


CONVERTER 


IMPELLER 


FLYWHEEL 


DAMPER 
ASSEMBLY 


TURBINE 
INPUT SHAFT 


Transmission — Automatic Overdrive 


STATOR 


07-01C-2 


INTERMEDIATE PLANETARY 
ONE-WAY CLUTCH ONE-WAY CLUTCH 
OUTPUT 
OVERDRIVE RING GEAR SHAFT 


(FRONT) BAND 
DIRECT CLUTCH 


% 


|) 36668 
: | x EXTENSION 


HOUSING 


o NS 2 Ж SA 
: Ç GOVERNOR 
PLANETARY 


< ASSEMBLY 
| ENS онею SUN GEAR 
SS REVERSE SUN GEAR 


VALVE BODY 


REAR 
(LOW-REVERSE) BAND 


FORWARD CLUTCH 


PAN 


REVERSE CLUTCH 


TAT 
TURBINE TORT 
FRONT PUMP NEUTRAL 
INTERMEDIATE START SWITCH 
CLUTCH 


CASE 


The Automatic Overdrive Transmission provides fully 
automatic operation in either the © (overdrive) or D 
(overdrive lockout) positions. Manual upshifting and 
downshifting is available through the forward drive 
positions 6), D, 1. 

NOTE: There is no 2 (second) selector position for an 


automatic overdrive transmission therefore second 
gear starts are not available. 


€» (OVERDRIVE) - This is the normal driving position 
for an Automatic Overdrive Transmission. In this 
position the transmission starts in first gear and as the 


vehicle accelerates, automatically upshifts to second, 
third and fourth gear. The transmission will 
automatically downshift as vehicle speed decreases. 


NOTE: The transmission will not shift into or remain in 
overdrive gear when the accelerator is pushed to the 
floor. 


D6459-2A 


The Automatic Overdrive Transmission differs from 
conventional 3 speed automatic transmissions in that 
the planetary gear set operates in 4th gear. Some 
audible perception of planetary action can exist as 
with any other mechanical device and should be 
accepted as being commercially quiet unless some 
abnormal noise is present. 


D (OVERDRIVE LOCKOUT) - In this position the 
transmission operates as in € (OVERDRIVE) except 
that there is no overdrive (fourth) gear. This position 
may be used when driving up or down mountainous 
roads to provide better performance and greater 
engine braking than the overdrive position. The 
transmission may be shifted from €) to D or D to @ at 
any vehicle speed. 
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DESCRIPTION (Continued) DIAGNOSIS AND TESTING 


1(LOW)— This position can be used when maximum 
engine braking is desired. То help brake the vehicle on 
hilly roads where D (OVERDRIVE LOCKOUT) does 
not provide enough braking, shift the selector lever to 
1 (LOW). At vehicle speeds above approximately 20 
MPH the transmission will shift to second gear, and 
remain in second gear. When vehicle speed drops 
below approximately 20 MPH the transmission will 
downshift to first gear, and remain in first gear. 
Upshifts from 1 (LOW) can be made by manually 
shifting to 6)(OVERDRIVE) or D (OVERDRIVE 
LOCKOUT). When 1 (LOW) is used for starting up, the 
transmission starts in first gear and stays in first gear. 


FORCED DOWNSHIF TS— At vehicle speeds from 
approximately 50 MPH to 20 MPH in G(OVERDRIVE) 
or D (OVERDRIVE LOCKOUT) the transmission will 
downshift to second gear when the accelerator is 
pushed to the floor. At vehicle speeds above 
approximately 50 MPH the transmission will not 
downshift to second gear. At vehicle speeds below 
approximately 20 MPH the transmission will downshift 
to first gear when the accelerator is pushed to the 
floor. At most vehicle speeds in €) (OVERDRIVE) the 
transmission will downshift from fourth gear to third 
gear when the accelerator is pushed for moderate to 
heavy acceleration. 


Identification Tag 


The transmission identification tag is attached to the 
lower left hand extension housing to case bolt. 


AOD TRANSMISSION IDENTIFICATION TAG 


AUTOMATIC TRANSMISSION 

ASSEMBLY IDENTIFICATION 

PKB — AOD TRUCK 
AOD MODEL NUMBER 
CODE LETTER 


BUILD DATE 
А — JANUARY 


INDIVIDUAL 
TRANSMISSION 
SERIAL NUMBER 


H — AUGUST 

J — SEPTEMBER 
K — OCTOBER 

L — NOVEMBER 


TRANSMISSION M — DECEMBER 


ASSEMBLY 
PART NUMBER 
PREFIX AND SUFFIX 
(7000 BASE) 


D6796-A 


For diagnosis and testing procedures not listed in this 
section refer to Section 07-00A, Transmission, 
Automatic—General Service. 


Throttle Valve (TV) Cable System 


The AOD Transmission employs a TV (Throttle Valve) 
Control Cable System on the 5.0L (302 CID) 
Electronic Fuel Injected (EFI) engine. 


The 5.0L EFI engine is available with F-150-F-250, the 
E-150-E-250 and Bronco. 


Shift Trouble Diagnosis 


TV Control Cable System 


1. Symptoms: Excessively early and/or soft 
upshifts with or without slip-bump feel. Slip-bump 
feel on light throttle shift into and out of 4th gear 
(3-4 and/or 4-3 shifts). No forced downshift 
(kick-down) function at appropriate speeds. 


Cause: TV control cable set too long. 


Remedy: Reset cable per procedure for the TV 
control cable system. 


Cause: Cable is broken or disconnected at the 
throttle body. 


CAUTION: Do not drive vehicle if cable is 
broken or disconnected at throttle body. 


Damage to friction elements in transmission may 
result due to excessive slipping since TV 
pressure will remain near zero. If it is necessary 
to drive vehicle before repairing or resetting 
cable, disconnect cable at the transmission lever. 
TV pressure will now be near maximum allowing 
light throttle operation. However, shifts will be 
delayed and harsh. 


Remedy: Replace / reconnect cable and reset 
per procedure for the TV control cable system. 


07-01C-4 Transmission — Automatic Overdrive 07-01C-4 


DIAGNOSIS AND TESTING (Continued) 


Typical TV Control Cable System — 5.0L (302 
CID) EFI Engine Shown 


TV CONTROL 
CABLE-7F042 


TRANSMISSION 
TV CONTROL LEVER 


MAIN VIEW 


Symptoms: Shift clunk when throttle is backed 
off after full or heavy throttle acceleration. Harsh 
coasting downshifts out of 4th gear (automatic 
4-3 shifts in © range). 


Cause: TV control cable is set too short. 


Remedy: Reset cable per procedure for the TV 
control cable system. 


Cause: TV control cable is not locked, locking 
key is in up position. 


Remedy: Set cable per procedure for the TV 
control cable system. 


Cause: Transmission lever does not return to idle 
(lever to rear as far as possible) although cable is 
correctly set. 


ACCELERATOR 


BOOT COVERING 


! (RETURN SPRING) 


TV CONTROL 


CABLE-7F042 


TV CONTROL 
CABLE-7F042 


06290-2Е 


Remedy: Check for binding due to misaligned or 
damaged cable brackets or damaged cable or 
return spring (in rubber boot). Check for binding 
at cable connections at throttle body or 
transmission. Pry off cable from the TV lever ball 
stud and check for free movement of the cable. 
Lubricate the ball stud with a small amount of 
Long-Life Lubricant C 1AZ-19590-BA 
(ESA-M1C75-B) or equivalent and reattach the 
cable. Check for frozen moisture in cable due to 
damaged boot. Repair or replace as necessary. 
Set cable per procedure for the TV control cable 
System. 


Cause: Cable assembly not correctly attached to 
bracket at either throttle body or transmission. 


Remedy: Determine reason for cable becoming 
detached. Replace if necessary. Set cable per 
procedure for the TV control cable system. 


Symptoms: Extremely delayed and harsh 
upshifts, especially at light to moderate 
acceleration and harsh idle engagement. 


Cause Cable disconnected at transmission 
(transmission TV pressure is at maximum). 
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DIAGNOSIS AND TESTING (Continued) 


Remedy: Determine cause for cable becoming 
disconnected. Repair or replace as necessary. 
Set cable per procedure for the TV control cable 
System. 


Cause: Transmission lever stays at WOT or part 


TV Cable Adjustment with Engine Off 


Note: At accelerator pedal WOT, the transmission TV 
control lever will not be at its WOT stop. The wide 
open throttle position must not be used as a reference 
point for adjusting the TV control cable. 


throttle although cable is correctly set. 


Remedy: Check for binding conditions as 
detailed in Part 2 above. Repair or replace as 
necessary. Set cable per procedure for the TV 
control cable system. 


idie Speed Affect on the TV Control Cable 

The 5.0L (302 CID) EFI Engines use an air By-Pass 
ISC that does not affect throttle position. Therefore, 
idle automatic setting does not affect TV Cable 
adjustment. 


ADJUSTMENTS TV Cable Adjustment Procedure — Retention 
Spring — 5.01 (302 CID) EFI 
Throttle Valve (TV) Controi Cable Adjustment 1. Set parking brake and put selector in “М” (do not 


| i put selector in “Р”). 
Service Adjustment Procedure 


Two methods of TV system adjustment are available. 

а TV cable adjustment with engine off. 

b. TVcontrol pressure check and adjustment 3. 
procedure with engine on. 


The Throttle Valve (TV) Сопїго! Cable System 
consists of a cable attaching stud on the throttle body 
throttle lever, the TV Control Cable Assembly, the 4. 


2. Remove the protective cover over the cable 
linkage on the 5.0L (302 CID) engines 
(F-150—F-250 and Bronco vehicles only). 


Verify that the throttle lever is at the idle stop. If it 
isn’t, check for binding or interference in the 
throttle system. Do Not Attempt to Adjust Idle 
Stop. 


Verify that the cable routing is free of sharp bends 


External TV Control Lever on the transmission, and the 
Cable Mounting Brackets at the throttle body and 
transmission. As the throttle body lever is moved from 
idle to wide open throttle (WOT), the TV control cable 
pulls the transmission TV control lever from idle to 
WOT. Return of the cable and transmission lever 
towards idle is accomplished by the return spring on 
the transmission end of the cable assembly. This 
spring and the end of the cable assembly is protected 
by a flexible rubber boot. The transmission external 
TV control lever actuates the internal TV control 
mechanism which regulates the TV control pressure. 
The travel of this lever is controlled by stops internal to 
the transmission. 


The TV control cable is set and locked to its proper 
length during initial assembly by pushing in the locking 
tab at the carburetor end of the cable assembly. When 
the tab is unlocked, the cable is released for 
adjustment. The take-up spring at this end of the cable 


or pressure points and that the cable operates 
freely. Lubricate the TV lever ball stud with 
Long-Life Lubricant C 1AZ-19590-BA 

(ESA-M 1C75-B) or equivalent if necessary. 
Check for damage to cable or rubber boot. 


Unlock the locking tab at the throttle body end by 


prying up with a small screwdriver to free the 
cable. 


CONTROL 
CABLE 


automatically tensions the cable when released. With Е/ N 

the slack taken up and the locking tab pushed in, the . — А 

take-up spring plays no part in the operation of the NG БЕР езу, Қ 
system. Š pL —.— 
Under normal circumstances, it should not be Ry OUT W ШЕЕ À Q 
necessary to alter or readjust the initial setting of the SCREWDRIVER 

TV control cable. Situations requiring readjustment of TO UNLOCK) J Ih < 

the TV control cable include maintenance involving the ГУ; (N 

removal and/or replacement of the throttle body, LAY NA, 


transmission, or TV cable assembly. 


When the TV control cable is properly set, the 
transmission TV control lever will be at its internal idle 
stop (lever to rear as far as it will travel) when the 
throttle body throttle lever is at its idle stop. 


5.0L (302 C.I.D.) E.F.I. БЕ 


07-01C-6 
ADJUSTMENTS (Continued) 


6. Aretention spring must be installed on the TV 
control lever at the transmission, to hold it in the 
idle position (as far to rear as the lever will travel) 
with about ten pounds of force. If a suitable single 
spring is not available, two V8 TV return springs 
may be used. Attach retention spring(s) to the 
transmission TV lever and hook rear end of spring 
to the transmission case. 

7 TRANSMISSION 
CASE 


` 7 Yoox 


BOOT OVER 
RETURN SPRING 
T 


TRANSMISSION 
TV CONTROL LEVER RETENSION 
SPRING(S) 


7. With the TV cable locking tab unlocked and the 
retention spring in place, rotate the transmission 
outer TV lever 10 degrees-30 degrees and return 
slowly. 


8. Push down on the locking tab until flush. 


TAKE-UP 
SPRING 


CABLE ~~ 


LOCKING TAB 
(PUSH IN TO LOCK) 


5.01. (302 C.I.D.) Е.Р. 


D4804-F 


9. Remove the retention spring(s) from the 
transmission TV lever. 
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TV Control Pressure Check and Adjustment with 
Engine On 


NOTE: This procedure requires the use of TV 
Pressure Gauge with Hose, T86L-70002-A or 
equivalent. The results of the adjustment procedure 
depends on the accuracy of the pressure gauge. The 
pressure gauge should be checked (and recalibrated if 
necessary) approximately four times a year or when 
the following occurs: 


a. The needle will not return to О psi under no 
pressure. 


b. Тһепеее goes past О psi (negative side) under 
no pressure. 


c. Bumping or dropping a pressure gauge. 


Attach TV Pressure Gauge with Hose, 
T86L-70002-A or equivalent to the TV port on the 
transmission. On some applications it might be 
easier to use the TV Pressure Fitting Service Tool 
No. D80L-77001-A. 


2. Remove the protective cover over the cable 
linkage on the 5.0L (302 C.I.D.) EFI Engine. 


3. Insert the tapered end of the Cable TV Control 
Pressure Gauge Tool, T86L-70332-A between 
the crimped slug on the end of the cable and the 
plastic cable fitting that attaches to the throttle 
lever. Push in gauge tool, forcing the crimped slug 
away from the plastic fitting. Make sure gauge 
tool is pushed in as far as it will go. 


OIRECT CLUTCH 
TO HUB NO. 8 
NEEDLE BEARING 


DIRECT 
CLUTCH 


D4961-A 


4. Operate the engine until normal operating 


temperature is reached (approximately 5-10 min. 
with transmission in park). The transmission fluid 
temperature should be approximately 
100-150°F. Do пої make pressure check if 
transmission fluid is cold or too hot to touch. 


07-01C-6 
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REMOVAL AND INSTALLATION 


ADJUSTMENTS (Continued) 


5. Set parking brake anc place shift selector in N Transmission 
(neutral). With gauge block in place and engine T" 
idling in neutral, the TV pressure should be 31 + 5 NOTE: Gompietely clean ail transmission components, 
psi (5.0L). For best transmission function, set the including converter, cooler, cooler lines, main control 
TV pressure as close as possible to the mean valve body, governor, all clutches, and all check balls 
pressure using the following procedure. after any transmission servicing that generates 
| | contamination. These contaminants аге a major cause 
NOTE: Do not check or set TV pressure in P for recurring transmission troubles and must be 
(Park). removed from the system before the transmission is 
6. Unlock the TV Cable Locking Tab at the put back into service. In addition, the cleaning of debris 
carburetor (or throttle body). The adjuster from the direct clutch check ball is often omitted. This 
preload spring should cause the adjusting slider omission can lead to a repeat servicing of the 
to move away from the throttle body and the TV transmission. Cleaning and flushing procedures for 
pressure shouid increase. transmission components, including the direct clutch 
z: СОЛТ Per on ae rT о ener undi check ball, can be found in the cleaning and inspection 


the TV pressure is 31 psi. While still holding the 
slider, push down on locking tab as far as it will 
go, locking slider in position. 


TV CONTROL PRESSURE 
CHECK AND ADJUSTMENT — 


area of Section 17-01 Transmission, Automatic — 
General Service. 


NOTE: Do not soak oil filter in solvent cleaner. The 
filter material could disintegrate. Replace filter if 
transmission fluid is contaminated. 


ENGINE ON Removal 
" IN o — 1. Disconnect the battery negative cable. 
CABLE ADJUSTER ius SLUG 2. Raise the vehicle on a hoist or stands. 
PRELOAD . "e y 
SPRING 3. Place a drain pan under the transmission fluid 


EE 
B Ё 


аа 
ОЗ 
(ge р 


PUSH IN THIS |І 
DIRECTION / 


CABLE TV 
CONTROL PRESSURE | 
GAUGE TOOL 
T86L-70332-A 


PRY UP TO 
UNLOCK 


5.0L (302 C.1.D.) Е.Ғ.І. ENGINE 
D4961-D 


Remove gauge tool, allowing cable to return to its 
normal idle position. With the engine still idling in 
neutral, TV pressure must be at or near zero (less 
than 5 psi). If not, reinstall gauge tool. Repeat 
steps 6 and 7 but set the TV pressure to a 
pressure lower than previously set but not less 
than 26 psi (5.0L). Remove gauge tool and 
recheck TV pressure to determine if it is at or 
near zero. 


pan. Starting at the rear of the pan and working 
toward the front, loosen the bolts and allow the 
fluid to drain. Finally remove all of the pan bolts 
except two at the front, to allow the fluid to further 
drain. With fluid drained, install two bolts on the 
rear side of the pan to temporarily hold the pan in 
place. 


4. Remove the converter drain plug access cover 
from the lower end of the converter housing. 


5. Remove the converter-to-flywheel nuts. Place a 
wrench on the crankshaft pulley bolt to turn the 
converter to gain access to the nuts. 


6. Placea drain pan under the converter to catch 
the fluid. With the wrench on the crankshaft pulley 
bolt, turn the converter to gain access to the 
converter drain plug and remove the plug. After 
the fluid has been drained, reinstall the plug. 


NOTE: To maintain initial driveshaft balance, 
mark the REAR driveshaft yoke and axle 
companion flange so they may be installed in their 
original positions. 


7. Disconnect the driveshaft from the rear axle and 
slide shaft rearward from the transmission. 


Install a seal installation tool in the extension 
housing to prevent fluid leakage. 


8. Disconnect the cable from the terminal on the 
starter motor. Remove the two bolts and remove 
the starter motor. Disconnect the neutral start 
Switch wires at the plug connector. 


9. Remove the rear mount-to-crossmember bolts 
and the two crossmember-to-frame bolts. 


10. Remove the two engine rear support-to-extension 
housing bolts. 
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REMOVAL AND INSTALLATION (Continued) 


11. Disconnect the TV cable from the transmission 
TV lever. Disconnect the manual rod from the 
transmission manual lever at the transmission. 


12. Remove the bolt securing the bellcrank bracket to 
the converter housing. 


On 4x4 applications, remove the transfer case. 
Refer to the appropriate transfer case section in 
Group O7. 


Crossmember Installation E-150 —E-350, F-150 
(4x2/4x4) and Bronco 


F-150-F-250 (4x2) 


RIVET 
65092 


F-250-F-350 (4x4) 


BOLT FRAME 
605933 ASSEMBLY 


NUT 
620483 
70-100 N:m 
(52-74 FT-LB) 
CROSSMEMBER 
5C128 


F-150 (4x4), BRONCO 


13. Raise the transmission with a transmission jack to 
provide clearance to remove the crossmember. 
Remove the rear mount from the crossmember 
and remove the crossmember from the side 
supports. 


NOTE: The 4x4 application has a deep well oil 
pan. Use a transmission jack that will allow 
clearance for the oil pan depth and still provide 
support for the transmission at the oil pan rail. 


CROSSMEMBER 
5060 


NUT = SR 
379696 < 
75-101 М-т 50-Е L^ 
(55-75 FT-LB) ES 330 4 | 
NUT 
379696 
75-101 N-m 
(55-75 FT-L8) 


uc 


REINFORCEMENT 
5135 


D7895-2A 
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REMOVAL AND INSTALLATION (Continued) 


14. 


15. 


16. 


17. 


1. 
2. 


Transmission 
installation 


Lower the transmission to gain access to the oil 
cooler lines. 


Disconnect гасп oil line from the fittings on the 
transmission. 


Disconnect the speedometer cable from the 
extension housing. 


Remove the bolt that secures the transmission 
fluid filler tube to the cylinder block. Lift the filler 
tube and the dipstick from the transmission. 


. Secure the transmission to the jack with a chain. 
. Remove the converter housing-to-cylinder block 


bolts. 


. Carefully move the transmission and converter 


assembly away from the engine and, at the same 
time, lower the jack to clear the underside of the 
vehicle. 


. Remove the converter and mount the 


transmission in а holding fixture. 


Tighten the converter drain plug to specifications. 


Position the converter on the transmission, 
making sure the converter drive flats are fully 
engaged in the pump gear by rotating the 
converter. 


NOTE: Lube pilot with chassis grease. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with a chain. 


Rotate the converter until the studs and drain plug 
are in alignment with the holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. The 
converter must rest squarely against the 
flywheel. This indicates that the converter pilot is 
not binding in the engine crankshaft. 


Install and tighten the converter housing-to-engine 
attaching bolts to specification. 


NOTE: Before installing the torque converter to 
flywheel nuts, a check should be made to ensure 
that the converter is properly seated. The 
converter should move freely with respect to the 
flywheel. Grasp the stud. Movement back and 
forth should result in a metallic clank noise if the 
converter is properly seated. If the converter will 
not move, the transmission must be removed and 
the converter repositioned so that the impeller 
hub is properly engaged in the pump gear. 


Remove the safety chain from around the 
transmission. 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 
19. 


20. 


21. 


22. 


23. 
24. 


Install a new O-ring on the lower end of the 
transmission filler tube and lube the O-ring with 
transmission fluid. Insert the tube in the 
transmission case and secure the tube to the 
engine with the attaching bolt. 


Connect the speedometer cable to the extension 
housing. 


Connect the oil cooler lines to the right side of 
transmission case. 


. Secure the engine rear support to the extension 


housing and tighten the bolts to 82-108 N-m 
(60-80 ft-Ib). 


Position the crossmember on the side supports. 
Position the rear mount on the crossmember and 
install the attaching bolt and nut. 


Install the transfer case. Refer to the appropriate 
transfer case section in Group 16. Lower the 
transmission and remove the jack. 


Secure the crossmember to the side supports 
with the bolts and tighten them to specification. 


Position the bellcrank to the converter housing 
and install the attaching bolt. 


Connect the TV cable to the transmission TV 
lever. Connect the manual linkage rod to the 
manual lever at the transmission. 


Secure the converter-to-flywheel nuts and tighten 
them to specification. 


Install the converter housing access cover. 


Secure the starter motor in place with the bolts. 
Connect the cable to the terminal on the starter. 
Connect the neutral start switch wires at the plug 
connector. 


NOTE: Lubricate the driveshaft yoke splines with 
Long Life Lubricant C 1AZ-19590-BA or 
equivalent. 


Install the driveshaft so the index marks on the 
companion flange and rear yoke made during 
removal are aligned. 


Adjust the shift linkage as required. Refer to 
Section 07-05 Shift Control Linkage. 


Adjust throttle linkage per the procedure outlined 
in the beginning of this section. 


Lower the vehicle. 


Fill the transmission to the correct level with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX, 
E4AZ-19582-B (ESP-M2C 166-H). Refer to 
Section 07-00A, Transmission, Automatic — 
General Service. Connect the battery negative 
cable. Start the engine and shift the transmission 
to all ranges, then recheck the fluid level. 
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REMOVAL AND INSTALLATION (Continued) 


Main Control Valve Body 5. Remove the detent spring bolt and spring. 
Removal 6. Remove the valve body to case bolts. Remove 
1. Raise the vehicle on a hoist so the transmission the valve body. Discard valve body to case 

oil pan is accessible. gasket. 
2. Starting at the rear and working toward the front, Installation 


loosen the oil pan bolts and drain the fluid from the 
transmission. If the same fluid is to be used again, 
filter the fluid through a 100 mesh screen. Reuse 
the fluid only if the fluid is in good condition. 


1. Clean and inspect the valve body, as described in 
Section 07-00A, Transmission, Automatic — 
General Service, prior to installation. 


2. Using valve body guide pins, Tool T8OL-77 100-A 
or equivalent, position the valve body and a new 
gasket to the case, making sure that the inner 

4. Remove three dacron filter to valve body bolts ~ manual lever and inner TV levers are engaged. 
and remove the dacron filter, grommet and 
gasket. Discard gasket. If the fluid is 
contaminated, discard the dacron filter (do not 
clean the filter). 


3. Remove the transmission oil pan bolts, pan and 
gasket. Discard gasket. 


3. Install and tighten valve body-to-case bolts to 
specification. 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-100 IN-LB). START IN 
THE CENTER AND WORK OUTWARD. 


START TORQUING 
33 Ey WITH THIS BOLT 


niii, 


e 
О INDICATES A SHORT BOLT 


L] INDICATES A LONGER BOLT 


А INDICATES A SPECIAL SHOULDER BOLT 


VIEW A 
VENE D7387-28 


Install and tighten the detent spring and attaching 10. Lower the vehicle and fill the transmission to the 
bolts to specification. correct level with Motorcraft MERCON® | 
Remove the guide pins and install and tighten the xo DEI 1 B rug, 
гөш ewe Dons: (ESP-M2C 166-H). Refer to Section 07-00A, 
Load the throttle lever (TV) spring against the Transmission, Automatic—General Service. 


separator plate. . Adjust TV cable linkage as outlined in this section. 


Using three filter bolts install the dacron filter and 
gasket to the valve body and tighten the bolts to 


specification. 
Clean the transmission oil pan and gasket Overdrive Servo Assembly 
surfaces thoroughly. Removal 


Using a new oil pan gasket, secure the pan to the 1. Raise the vehicle on a hoist so the transmission 


transmission case. Tighten the attaching bolts to fluid pan is accessible. 
specification. 
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REMOVAL AND INSTALLATION (Continued) 


2. 


2-3 ACCUMULATOR Ç 


Starting at the rear and working toward the front, 
loosen the oil pan bolts and drain the fluid from the 
transmission. If the same fluid is to be used again, 
filter the fluid through a 100 mesh screen. Reuse 
the fluid only if the fluid is in good condition. 


Remove the transmission fluid pan bolts, pan and 
gasket. Discard gasket. 


Remove three filter to valve body bolts and 
remove the dacron filter, grommet and gasket. 
Discard gasket. If the fluid is contaminated, 
discard the dacron filter. (Do not clean the filter). 


Remove the detent spring and bolt. 


Remove the valve body to case bolts. Remove 
the valve body. Discard valve body to case 
gasket. 


Depress overdrive servo piston cover with a 
hammer handle and remove the retaining snap 
ring. 


Using Servo Piston Remover Tool T80L-77030-B 
or equivalent, apply air pressure to the servo 
piston release passage in order to remove the 
overdrive servo piston cover and spring. Cover 
the servo piston pocket to prevent the piston 
from falling out of the case and becoming 
damaged. Remove the piston from the cover. 


Remove the rubber seals from the piston and the 
cover. 


LOW-REVERSE 
SERVO OVERDRIVE SERVO 
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07-01C-11 


Installation 


T. 


10. 


11. 


12. 


13. 


Clean and inspect the servo piston and cover for 
nicks and/or burrs. Clean and inspect the servo 
piston pocket in the case for nicks and burrs also. 


Install new servo piston and cover seals on the 
piston and cover, respectively. 


Lubricate the piston seals with either clean 
transmission fluid or a petroleum jelly. 


Install the servo piston into the cover, lubricate 
the cover seals and the overdrive servo pocket in 
the case. 


Assemble the return spring to the servo piston. 


Install the overdrive cover, piston and spring 
assembly into the overdrive servo pocket in the 
case. Make sure the servo rod contacts the band 
apply pocket while installing. Failure to do so will 
result in a no 3-4 shift condition. 


Using the handle of a hammer, depress the 
overdrive servo sufficiently to gain clear access 
to the retaining snap ring groove in the case. 
Install the snap ring. 


Inspect the outer edge of the overdrive servo 
pocket for possible nicks and burrs which might 
have been raised during the removal or 
installation of the retaining snap ring. 


Remove nicks and burrs with a ‘‘fine’’ honing 
stone and clean the expected areas thoroughly. 
Failure to do so may cause improper seating of 
the valve body separator plate to the hydraulic 
passages in the case, and subsequent cross 
leakage. 


Clean and inspect the valve body, as described in 
Section 07-ООА, Transmission, Automatic — 
General Service, prior to installation. 


Position a new valve body gasket to the 
separator plate. 


Install valve body guide Pins, T8OL-77 100-A or 
equivalent. Position a new separator plate gasket 
to the valve body and case, making sure that the 
inner manual lever and inner TV lever are 
engaged. 


Install and tighten the attaching bolts to 
specification. 
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REMOVAL AND INSTALLATION (Continued) 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-100 IN-LB). START IN 
THE CENTER AND WORK OUTWARD. 


DN START TORQUING 
02! | WITH THIS BOLT 


VIEW A 


. Install and tighten the detent spring and bolt to 
specification. 


. Remove the guide Pins T80L-77 100-A or 
equivalent and install and tighten the remaining 
two valve body-to-case bolts to specification. 


. Position the throttle lever (TV) spring against the 
separator plate. 


. Using three filter bolts, install the dacron filter and 
gasket to the valve body and tighten bolts to 
specification. 


. Clean the transmission oil pan and gasket 
surfaces thoroughly. 


. Using a new oil pan gasket, secure the pan to the 
transmission case. Tighten the attaching bolts to 
specification. 


. Lower the vehicle and fill the transmission to the 


correct level with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H). Refer to Section 07-ООА, 
Transmission, Automatic—General Service. 


. Adiust TV cable linkage as outlined in this section. 
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O INDICATES A SHORT BOLT 


INDICATES A LONGER BOLT 


AN INDICATES A SPECIAL SHOULDER BOLT 


MENS D7387-2B 


Low-Reverse Servo Assembly 
Removal 


T. 


Raise the vehicle on a hoist so the transmission 
oil pan is accessible. 


Starting at the rear and working toward the front, 
loosen the oil pan bolts and drain the fluid from the 
transmission. If the same fluid is to be used again, 
filter the fluid through a 100 mesh screen. Reuse 
the fluid only if the fluid isin good condition. 


Remove the transmission oil pan bolts, pan and 
gasket. Discard gasket. 


Remove three filter to valve body bolts and 
remove the dacron filter, grommet and gasket. 
Discard gasket. If the fluid is contaminated, 
discard the dacron filter (do not clean the filter). 


Remove the detent spring and bolts. 


Remove the valve body to case bolts. Remove 
the valve body. Discard valve body to case 
gasket. 


Depress the reverse servo piston cover with a 
hammer handle. Remove the retaining snap ring 
and piston cover. 


NOTE: Reverse servo piston may spring free 
from case when cover is removed. Care must be 
taken to prevent such an occurrence. 
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REMOVAL AND INSTALLATION (Continued) 


8. 


To remove the reverse servo piston and spring, 
apply air pressure to the servo piston release 


passage using Tool T80L-77030-B or equivalent. 


Cover the servo piston pocket to prevent the 
piston from falling out of the case when air is 
applied and becoming damaged. 


LOW-REVERSE 
SERVO OVERDRIVE SERVO (6) 


2-3 ACCUMULATOR 2 ° ; 


Installation 


1. 
2. 


Clean and inspect the servo pocket in the case. 


Clean the reverse servo piston, cover and return 
spring. Inspect the piston and cover sealing 
edges for cuts, burrs or irregular wear pattern. 
Replace if necessary. 


Assemble the return spring to the servo piston. 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-100 IN-LB). START IN 
THE CENTER AND WORK OUTWARD. 


) START TOROUING 
d — Sy WITH THIS BOLT 


VIEW А 


Cc ima C ml ea 
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10. 


11. 


Install the reverse servo piston and spring and the 
servo cover into the case reverse servo pocket. 


NOTE: Make sure that the servo piston is 
reinstalled with the same rod length as the one 
which was removed. 


Using the handle of a hammer, depress the 
reverse servo piston and cover sufficiently to gain 
clear access to the retaining snap ring groove in 
the case. Install the snap ring. 


Inspect the outer edge of reverse servo pocket 

for nicks or burrs which might have been raised 

during the removal or installation of the retaining 
snap ring. 


Remove nicks or burrs with a ‘‘fine’’ honing stone 
and clean the effected surfaces thoroughly. 
Failure to do so may cause improper seating of 
the valve body separator plate to the hydraulic 
passages in the case and subsequent cross 
leakage. 


Clean and inspect the valve body, as described in 
Section 07-00A, Transmission, Automatic — 
General Service. 


Position a new valve body gasket to the 
separator plate. 


Install valve body guide Pins, Tool T8OL-77 100-A 
or equivalent to the case. Position a new 
separator plate gasket to the valve body and 
case, making sure that the inner manual lever and 
inner TV lever are engaged. 


Install and tighten valve body-to-case bolts to 
specification. 


ШИШИЙ 


INDICATES A SHORT BOLT 


LJ INDICATES A LONGER BOLT 


А INDICATES A SPECIAL SHOULDER BOLT 


МЕКЕ 07387-28 
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REMOVAL AND INSTALLATION (Continued) 


. Install and tighten the detent spring and bolt to 


specification. 


. Position the throttle lever spring against the 


separator plate. 


. Remove the guide Pins T80L-77 100-A and install 
and tighten the remaining two valve body 
attaching bolts to specification. 


. Using three filter bolts install the dacron filter and 


gasket to the valve body and tighten the bolts to 
specification. 


. Clean the transmission oil pan and gasket 


surfaces thoroughly. 


. Using a new oil pan gasket, secure the pan to the 


transmission case. Tighten the bolts to 
specification. 


. Lower the vehicle and fill the transmission to the 


correct level with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H). Refer to Section 07-ООА 
Transmission, Automatic——General Service. 


. Adjust TV cable linkage as outlined in this section. 


2-3 Accumulator Piston 
Removal 


1. 


Raise the vehicle on a hoist so the transmission 
oil pan is accessible. 


Starting at the rear and working toward the front 
loosen the oil pan bolts and drain the fluid from the 
transmission. If the same fluid is to be used again, 
filter the fluid through a 100 mesh screen. Reuse 
the fluid only if the fluid is in good condition. 


Remove the transmission oil pan bolts, pan and 
gasket. Discard gasket. 


Remove the three filter-to-valve body bolts and 
remove the dacron filter, grommet and gasket. 
Discard gasket. If the fluid is contaminated, 
discard the dacron filter (do not clean the filter). 


Remove the detent spring and bolt. 


Remove the valve body-to-case bolts. Remove 
the valve body. Discard the valve body-to-case 
gasket. 


Depress the 2-3 accumulator piston cover. 
Remove the retaining snap ring, cover and spring. 


Remove the 2-3 accumulator piston. 


Remove the seals from the 2-3 accumulator 
piston. If the seals have nicks, cuts or irregular 
wear patterns, then discard the seals. 
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2-3 ACCUMULATOR Ç 


LOW-REVERSE 
SERVO 


OVERDRIVE SERVO (б) 


Installation 


10. 


11. 


12. 


13. 


14. 


15. 


Clean and inspect the 2-3 accumulator piston. 
Replace piston if damaged. 


Clean and inspect the 2-3 accumulator pocket in 
the case for nicks, burrs or porosity. 


Install seals on the 2-3 accumulator piston. 
Install the 2-3 accumulator piston into the case. 
Install the return spring and cover. 

install the retaining snap ring. 


Inspect the outer edge of 2-3 accumulator piston 
pocket for nicks or burrs which might have been 
raised during the removal or installation of the 
retaining snap ring. 


Remove nicks or burrs with a ''fine" honing stone | 


and clean the affected surfaces thoroughly. 
Failure to do so may cause improper seating of 
the valve body separator plate to the hydraulic 
passages in the case and subsequent cross 
leakage. 


Clean and inspect the valve body, as described in 
Section 07-00A Transmission, Automatic — 
General Service. 


Position a new valve body to case gasket to the 
separator plate. 


Using valve body guide pins, Tool T8OL-77 100-A 
or equivalent, position the valve body to the case 
making sure that the inner manual lever and inner 
TV lever are engaged. 


Install and tighten valve body-to-case bolts to 
specification. 


Install and tighten the detent spring and attaching 
bolt to specification. 


Remove the guide Pins T8OL-77 100-A or 
equivalent and install and tighten the two 
remaining valve body bolts to specification. 


Position the throttle lever spring against the 
separator plate. 
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REMOVAL AND INSTALLATION (Continued) 


16. Using three filter bolts install the dacron filter and 
gasket to the valve body and tighten the bolts to 
specification. 


. Clean the transmission oil pan and gasket 


surfaces thoroughly. 


. Using a new oil pan gasket, secure tne pan to the 
transmission case. Tighten the bolts to 
specification. 


Extension Housing Bushing and Rear Seal 
Removal 


1. Raise the vehicle and disconnect the driveshaft at 
the transmission. To maintain initial driveshaft 
balance, mark the rear driveshaft yoke and 
companion flange so they may be installed in their 
original positions. 
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19. Lower the vehicle and fill the transmission to the 
correct level with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H). Refer to Section 07-ООА. 


. Adjust TV cable as outlined in this section. 


2. When only the rear seal needs replacing, 


carefully remove with Tool T74P-77248-A or 
equivalent as shown. 


SLIDE HAMMER 


I T59L-100-B 
= ~ 
B “м, с 
= S ieee eis оаа я зс ы ылыс ыа 
„шкем. " 
EXTENSION SEAL REMOVER 
HOUSING T74P-77248-A 03931.28 


Remove the bushing as shown. Use the bushing 
remover Tool T77L-7697-A or equivalent 
carefully so that the output shaft spline is not 
damaged. 


EXTENSION 
HOUSING EXTENSION BUSHING 
REMOVER TOOL NO. 
7771-7697 -А 


EN" ms 


D3988-1A 


Installation 


1. Wheninstalling a new bushing use special Tool 
T80L-77034-A or equivalent. 


EXTENSION EXTENSION BUSHING 
HOUSING INSTALLER TOOL NO 
T80L-77034-A 


03989 -1A 


Before installing a new seal, inspect the sealing 
surface of the universal joint yoke for scores. If 
scores are found, replace the yoke. 


Inspect the counterbore of the housing for burrs. 
Remove burrs with crocus cloth. 
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REMOVAL AND INSTALLATION (Continued) 


Install the seal into the housing with Tool 
161L-7657-A or equivalent. The seal should be 
firmly seated in the bore. Coat the inside diameter 
of the rubber portion of the seal with Long-Life 
Lubricant C1AZ-19590-BA (ESA-M 1C75-B) or 
equivalent. 


EXTENSION HOUSING 
SEAL REPLACER 
TOOL 
T61L-7657-A 


EXTENSION 


HOUSING REAR 


SEAL 
D7179-1B 


Extension Housing 
Removal 
1. Raise the vehicle on a hoist or stands. 


2. Disconnect the parking brake cable from the 
equalizer, if so equipped. 


3. Disconnect the driveshaft from the rear axle 
flange and remove from the transmission. To 
maintain initial driveshaft balance, mark the rear 
driveshaft yoke and companion flange so they 
may be installed in their original positions. 


4. Disconnect the speedometer cable from the 
extension housing. 


5. Remove the engine rear support-to-extension 
housing attaching bolts. 


6. Place a jack under the transmission and raise just 
enough to remove the weight from the engine rear 
support. 


7. Remove the bolt that secures the engine rear 
support to the crossmember and remove the 
support. 


8. Place a drain pan under the rear of the 
transmission case. 


NOTE: The extension housing bolts have been 
coated with a sealant. More break torque may be 
required to remove these bolts. 


9. Lower the transmission and remove the 
extension housing attaching bolts. Slide the 
extension housing off the output shaft and allow 
the fluid to drain. 


10. Remove and discard extension housing gasket. 


Installation 


1. 


Clean the mounting surface on the transmission 
and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 
Position a new gasket on the transmission. Coat 
the bolts with Ford Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A, Type ll) or 
Ford Pipe Sealant with Teflon? , DBAZ-19554-A 
(ESG-M4G 194-A and ESR-M 18P7-A) Teflon? 
Tape or equivalent. 


Hold the extension housing in place and secure 
with the bolts. Tighten to specified torque. 


Raise the transmission high enough to position 
the engine rear support on the crossmember. 


Secure the support to the crossmember with the 
attaching bolt and nut. Tighten the bolt to 68-94 
N-m (50-70 ft-lbs). 


Lower the transmission and remove the jack. 
Install the engine rear support-to-extension 
housing attaching bolts. Tighten the bolts to 
82-108 N-m (60-80 ft-Ibs). 


Secure the speedometer cable to the extension 
housing with the attaching bolt. 


Connect the parking brake cable to the equalizer 
(if so equipped) and adjust the parking brake as 
required. 


Install the driveshaft, aligning the index marks 
(made during removal), in the transmission and 
connect shaft to rear axle flange. 


Lower the vehicle. Fill the transmission to the 
correct level with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission, 
XT-2-QDX or DDX, E4AZ-19582-B 

(ESP-M2C 166-H). Refer to Section 07-ООА, 
Transmission, Automatic—General Service. 
Start the engine and shift the transmission 
through all ranges, then recheck the fluid level. 


Governor 
Removal 


Raise the vehicle on a hoist or stands. 


Disconnect the parking brake cable from the 
equalizer. 


Disconnect the driveshaft from the rear axle 
flange and remove from the transmission. To 
maintain initial driveshaft balance, mark the rear 
driveshaft yoke and companion flange so they 
may be installed in their original position. 


Disconnect the speedometer cable from the 
extension housing. 


Hemove the engine rear support-to-extension 
housing attaching bolts. 


Place a jack under the transmission and raise just 
enough to remove the weight from the engine rear 
support. 
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REMOVAL AND INSTALLATION (Continued) 


Z: 


10. 


11. 


12. 


13. 


Remove the bolt that secures the engine rear 
support to the crossmember and remove the 
support. 


Place a drain pan under the rear of the 
transmission case. 


NOTE: The extension housing bolts have been 
coated with a sealant. More brake torque may be 
required to remove these bolts. 


Lower the transmission and remove the 
extension housing attaching bolts. Slide the 
extension housing off the output shaft and allow 
the fluid to drain. 


Remove and discarc the extension housing 
gasket. 


NOTE: If the governor body only is to be 
removed, skip steps 11 and 12. 


Remove the governor-to-output shaft retaining 
snap ring. 


Using a soft-faced hammer, tap the governor 
assembly off the output shaft. Remove the 
governor drivebail. 


Remove the governor-to-counterweight screws. 
Lift the governor from the counterweight. 


EXPANDING 

TYPE SNAP GOVERNOR 
RING PLIERS RETAINING 
T73P-77060-A RING 


Eu == GOVERNOR 


ы? | ASSEMBLY 


GOVERNOR 
DRIVE BALL 


ASSEMBLY WITH A PLASTIC TIP HAMMER. 


D7188-18 


Installation 


T: 


Lubricate the governor valve parts with clean 
transmission fluid. Make certain that the valve 
moves freely in the valve body bore. 


Transmission — Automatic Overdrive 


07-01C-17 


Position the governor valve body on the 
counterweight with the cover facing toward the 
front of the vehicle. Install the two screws, and 
tighten to specification. 


Position the governor drive ball into the pocket of 
the output shaft. 


Align the key way in the counterweight to the 
governor drive ball. Drive the governor assembly 
onto the output shaft with soft-faced hammer if 
necessary. 


Reinstall the governor to output shaft retaining 
snap ring. 


Clean the mounting surface on the transmission 
and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 
Position a new gasket on the transmission, coat 
the bolts with Ford Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A Туре Il) or 
Ford Pipe Sealant with Teflon DBAZ-19554-A 
(ESG-M4G 194-A and ESR-M 187-А) teflon tape 
or equivalent. 


Hold the extension housing in place and secure 
with the bolts. Tighten bolts to specification. 


Raise the transmission high enough to position 
the engine rear support on the crossmember. 


Secure the support to the crossmember with the 
attaching bolt and nut. Tighten the bolt to 68-94 
N-m (50-70 ft-Ibs). 


. Lower the transmission and remove the jack. 


Install the engine rear support-to-extension 
housing attaching bolt. Tighten the bolts to 
82-108 N-m (60-80 ft-lbs). 


. Secure the speedometer cable to the extension 


housing with the attaching bolt. 


. Connect the parking brake cable to the equalizer 


(if so equipped) and adjust the parking brake as 
required. 


. Install the driveshaft, after aligning the index 


marks (made during removal), in the transmission 
and connect shaft to rear axle flange. 


. Fill the transmission to the correct level with 


Motorcraft MERCON® Multi-Purpose Automatic 
Transmission, XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H). Refer to Section 07-00A, 
Transmission, Automatic— General Service. 


Internal and External Shift Linkage 
Removal 


1. 


2. 


Raise the vehicle on a hoist so that the 
transmission oil pan is accessible. 


Apply penetrating oil to the outer throttle lever 
attaching nut to prevent breaking the inner 
throttle lever. 
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REMOVAL AND INSTALLATION (Continued) 


Grasp the outer throttle lever and hold firmly. 
Then remove the outer throttle lever nut and 
lockwasher. Swing lever and TV cable assembly 
clear for access path. 


\ 
LEVER MUST NOT BE 
ALLOWED TO CONTACT 
THE VALVE BODY 


GRASP 
FIRMLY 


LEVER 
ATTACHING 
NUT 


D7193-1A 


Carefully disconnect the shift rod at the 
transmission manual lever using special set vice 
Tool T67P-7341-A, T84P-734 1-A or equivalent. 
Refer to Section 07-05, Shift Control Linkage. 


Place a drain pan under the transmission oil pan. 
Starting at the rear of the pan and working 
toward the front, loosen the bolts and allow the 
fluid to drain. Remove all of the bolts except two 
at the rear to allow the fluid to further drain. It is 
necessary to use a 1/4 inch drive with a 10mm 
universal socket for access to remove the oil pan 
bolts. After all the fluid has drained, remove the 
two remaining bolts and the fluid pan. If the same 
fluid is to be used again, filter the fluid through a 
100 mesh screen. Reuse the fluid only if it is in 
good condition. 


Remove the three filter-to-valve body bolts and 
remove the dacron filter, grommet and gasket. 
Discard gasket. If the fluid is contaminated, 
e the dacron filter (DO NOT clean the 
filter). 


Remove the manual lever detent spring and bolt. 


Remove manual lever retaining pin using a narrow 
sharp screwdriver—this must be done carefully. 


Note assembled position of the TV lever torsion 
spring, then remove the spring. 


Transmission — Automatic Overdrive 


10. Slidea 5/8 inch box end wrench over the inner 
manual lever close to the bottom of the lever. Do 
not allow the wrench to contact the rooster comb 
area. Using a 21mm wrench (some 13/ 16 inch 
wrenches secure the nut better), remove the 
manual lever attaching nut. Securely hold the 
inner manual lever with the box end wrench while 
applying break torque to the manual lever 
attaching nut. 


NOTE: Note the orientation of the outer manual 
lever (pointing up or down) before removal. 


11. Remove the outer manual lever from the case. 


12. Remove the inner throttle lever and shaft 
assembly. 


13. Remove the inner manual lever and park pawl 
actuating rod assembly. 


14. Disconnect the park paw! actuating rod from the 
inner manual lever. 


15. Remove the manual lever oil seal with a 
screwdriver, or seal remover Tool T58L- 10 1-B or 
equivalent. Discard the oil seal. 


PULLER 
T58L-101-8 


LOC 
7.22.4... 


DAMES 


MANUAL LEVER 
SHAFT SEAL 


D3951-18 


installation 


1. Install a new manual lever seal into the case using 
seal replacer Tool Т7АР-77498-А or equivalent. 


SEAL INSTALLER 
T74P-77498-A ©) 
Ld 


07194-1А 


A A EA ORNA ES" © «акылы <= RE 
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REMOVAL AND INSTALLATION (Continued) 


2. 


3. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Check the manual lever, the shaft and the threads 
for damage. 


With the manual lever nut on the inner throttle 
lever and shaft assembiy, slide the inner throttle 
lever through the inner manual lever. 


Slide the outer manual lever in the case. Make 
sure the lever is oriented in the proper position 
(either up or down depending on vehicle 
application). 


Allow the inner throttle lever and shaft assembly 
to slide through the ID bore of the outer manual 
lever. 


Snug the manual lever nut against the inner 
manual lever making sure the flats are properly 
aligned. Tighten the nut to remove free play, and 
torque the nut to specification. 


Position TV lever torsion spring on the inner 
throttle valve shaft and align in notch. 


Push manual lever all the way into the case. Make 
sure inner manual lever pin is engaged in manual 
valve detent slot and inner throttle lever is acting 
on the TV valve. Neutral start switch plunger must 
also be riding on cam surface of inner manual 
lever. 


Install new manual lever retaining pin in case (light 
press fit). Pin must be flush to slightly below pan 
gasket surface. 


Install the new throttle lever seal in the outer 
manual lever counterbore with a 13mm thin wall 
Socket, using the end that the ratchet drive would 
be inserted into, to seat the seal. Install .O30 inch 
to .060 inch below the surface. 


NOTE: Identification numbers on the seal must 
face outward. 


Install detent spring. Make sure detent spring 
roller is centered on rooster comb. Tighten to 
specification. 


Install the throttle valve outer lever (do not push 
inner throttle valve lever past throttle valve). 


Install throttle lever lockwasher and nut. Tighten 
nut to 16-22 N-m (12-16 ft-lbs). 


Check park function and operation of TV lever 
and manual lever before further assembly. 


Connect the shift linkage rod to the manual lever 
using special service Too! T67P-7341-A, 
T84P-7341-B or equivalent. Make sure the 
manual lever is in the same position as adjustment 
is necessary. Refer to Section 07-05, Shift 
Control Linkage. 


Install a new oil filter gasket and oil filter. Tighten 
to specification. 


Clean the transmission oil pan and gasket 
surfaces thoroughly. 
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. Reassemble oil pan with a new pan gasket. 
Tighten bolts to specification. 


. Lower the vehicle and fill the transmission to the 
correct level with Motorcraft Mercon? 
Multi-Purpose Automatic Transmission. 


. Check and adjust the TV cable linkage at the 
throttle body. 


. Fluid XT-2-QDX or DDX, E4AZ-19582-B 
(ESP-M2C 166-H). Refer to Section, О7-ООА 
Transmission, Automatic—- General Service. 


Front Pump Seal 

Removal and Installation 

1. Remove the transmission from the vehicle as 
described in this section. 


Remove the pump seal using seal remover 
TOOL -1 175-AC (or equivalent) and slide hammer 
T59L-100-B (or equivalent). 


Install the seal using seal installer Tool 
T63L-77837-A (or equivalent). 


Install the transmission as described in this 
section. 


INSTALLER 
T63L-77837-A 


D7178-1A 


Neutral Start Switch 
Transmission Out of Vehicle 
Removal And Installation 


1. Using the neutral start switch socket, Tool 
T74P-77247-A (or equivalent) remove the switch 
from the case. 


Remove the O-ring seal and discard. 
Install a new seal on the neutral start switch. 
Lube seal with transmission fluid. 
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REMOVAL AND INSTALLATION (Continued) 


5. Install the switch in the case using the neutral 
start switch socket Tool T74P-77247-A (or 
equivalent). Tighten to 11-15 N-m (8-1 1 ft-Ibs). 


ЙС 


NEUTRAL 
START | 


SWITCH ) ` SA 
< D7180-1A 


Transmission in Vehicle 
Removal 
1. Raise the vehicle on a hoist or stands. 


2. Disconnect the neutral start switch electrica! 
harness from the neutral switch. Lift the harness 
straight up off the switch. (No laterai 
movement.) 


Using the neutral switch socket Tool 
T74P-77247-A, remove the neutral start switch 
and O-ring seal. 


Installation 


1. Install a new O-ring seal on a new neutral start 
switch. 


2. Lube seal with transmission fluid. 


Install the new switch and seal into the case, 
using the neutral start switch socket Tool 
Шұға Tighten to 11-15 N-m (8-1 1 
ft-Ibs). 


Connect the neutral switch harness to the new 
neutral start switch. 


Lower the vehicle. 
DISASSEMBLY AND ASSEMBLY 


NOTE: Before beginning the transmission overhaul 
review the following guidelines. These general rules 
are provided to emphasize the need for attention to 
detail and care when servicing an automatic 
transmission. 
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í. {tis important to completely clean all transmission 
components, including converter, cooler, cooler 
lines, main control valve body, governor, all 
clutches, and all check balls after any 
transmission servicing that generates 
contamination. These contaminants are a major 
cause for recurring transmission troubles and 
must be removed from the system before the 
transmission is put back into service. 


In addition, the cleaning of debris from the direct 
clutch check ball is often omitted. This omission 
can lead to a repeat servicing of the transmission. 


Cleaning and flushing procedures for transmission 
components, including the direct clutch check ball, can 
be found in the cleaning and inspection part of Section 
О7-ООА, Transmission, Automatic—General Service. 


2. Thorough cleaning of the transmission exterior 
will reduce the possibility that damaging 
contaminants might enter the subassemblies 
during disassembly and assembly. 


3. All fasteners must be tightened to the torque 
indicated in the specifications at the end of this 
section. 


4. When building-up sub-assemblies each 
component part should be lubricated with clean 
transmission fluid. It is also good practice to 
lubricate the sub-assemblies as they are installed 
in the case. 


5. Needle bearings, thrust washers and seals 
should be lightly coated with petroleum jelly 
during sub-assembly build-up or transmission 
assembly. 


6. Many components and surfaces in the 
transmission are precision machined. Careful 
handling during disassembly, cleaning, inspection 
and assembly can prevent unnecessary damage 
to machined surfaces. 


7. When building-up sub-assemblies or assembling 
the transmission always use new gaskets and 
seals. 


8. The transmission repair area should be kept 
clean, well organized and supplied with clean 
lint-free shop cloths. 


9. Whenever a seal is removed from a piston, shaft 
or servo, note the type of seal and when 
applicable, the direction of the sealing lip. 


10. Always use the specified transmission fluid when 
lubricating seals or other components prior to 
assembly (refer to Specifications for the proper 
fluid). 


NOTE: Do not soak oil filter in a solvent cleaner. 
The filter element could disintegrate. Replace the 
filter when necessary. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission 
Disassembly 
Refer to the following illustrations. 


1. Mountthe transmission in holding fixture, Tool 
T57L-500-B or equivalent. 


FROM COOLER 


TO COOLER 
CONVERTER OUT 


BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500-B 


D3151-D 


NOTE: Before removing any of the 
subassemblies, thoroughly clean the outside of 
the transmission to prevent dirt from entering the 
mechanical parts. 


During the repair of the subassemblies, certain 
general instructions which apply to all units of the 
transmission must be followed. These 
instructions are given here to avoid unnecessary 
repetition. 


Handle all transmission parts carefully to avoid 
nicking or burring the bearing or mating surfaces. 


Lubricate all internal parts of the transmission 
with transmission fluid before assembly. DO NOT 
USE ANY OTHER LUBRICANTS EXCEPT ON 
GASKETS AND THRUST WASHERS WHICH 
MAY BE COATED WITH PETROLEUM JELLY 
TO FACILITATE ASSEMBLY. ALWAYS 
INSTALL NEW GASKETS WHEN 
ASSEMBLING PARTS OF THE 
TRANSMISSIONS. 


Tighten all bolts and screws to the recommended 
torque as listed on Specifications in this section. 
For detail cleaning and inspection operations, 
refer to Section O7-OOA, Transmission, 
Automatic— General Service. 
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1 Torque converter 

2 sd Direct drive shaft 

3 7A248 | Front pump seal 

4 7D441 Front pump "O" ring 

5 7A103 | Front pump body 

6 í 7A136 | Front pump gasket 

7 7C010 | Front pump drive gear 

8 7601.) Front pump driven gear 

9 7A108 | Stator support — front pump 
10 7F225 | Interm. clutch piston inner lip seal 
11 7F224 Interm. clutch piston outer lip seal 


12 78258 | Front pump bushing 
13 7E006 Interm. clutch piston 
14 7F222 | Interm. clutch piston retum springs & 


retainer 


15 7F220 Interm. clutch external spline steel 
plates (sel.) 

16 7F219 | Interm. clutch internal spline friction 
plates 


Interm. clutch pressure plate 

#1 thrust washer (front pump) 
selective 

Stator support seal rings (rev. clutch) 


Interm. OWC retaining snap 


23 7F262 | Interm. OWC retaining plate 

24 7F221 Interm. OWC outer race 

25 7F271 Interm. one-way clutch assy. 

26 7F215 Reverse clutch drum 

27 70403 Reverse clutch piston seal (outer) 

28 7E079 | Reverse clutch piston 

29 70404 Reverse clutch piston seal (inner) 

30 7D256 | Thrust ring 

31 70405 | Reverse clutch piston return spring 

32 7D406 | Retaining snap ring 

33 7B066 | Reverse clutch front pressure plate 

34 7E311 Forward and Reverse clutch internal 
Spline friction plate 

35 7B442 Reverse clutch extemal spline steel 
plate 

36 76008 Forward and reverse clutch 
pressure plate 


7D483 | Reverse clutch retaining ring (sel.) 
70076 | #2 thrust washer (rev. clutch)@ 


7A166 | #2 Needle bearing (rev. clutch) 


(D Some Applications 
@ Sealant Coated 


Ев 


7F212 
7F207 


7F227 
7F228 
71140 
7F230 
TF229 
388099 
7E085 
78442 


7E311 
7F278 


7D483 
7G040 
7D051 
7F244 
7A019 
7F244 
7A399 
388501 
7C363 
7504 


74398 
7D095 
7F236 
7F243 


7F237 
78477 
7E313 
7Е238 
388104 
7F235 
7Е254 
7Е234 
7С000 
7А153 
7F283 
TF284 


7F240 


Turbine shaft 
Forward clutch cylinder & turbine 
shaft 
Forward clutch piston seal (outer) 
Forward clutch piston seal (inner) 
Forward clutch piston 
Forward clutch piston return spring 
i Return spring retainer 
Retaining snap ring 
| Waved Plate 
| Forward clutch external spline steel 
plate 
Forward & reverse clutch internal 
spline friction plate 
Forward & reverse clutch pressure 
plate 
| Retaining snap ring (selective) 
#3 needle bearing (fwd. clutch) 
Forward clutch hub 
#4 needle bearing 


Reverse sun gear & drive shell assy. 


#5 needle bearing 

Forward sun gear 

Center support retaining ring 
Center support planetary 
Planetary OWC cage spring & roller 
assy. 

Planetary assy. 

Reverse band 

Direct clutch hub 

#7 needle bearing (direct clutch 
inner) 


388065-6-7-8 | Retaining snap ring (selective) 


Thrust spacer 

Direct clutch pressure plate 
Direct clutch internal spline plates 
Direct clutch external spline plates 
Retaining snap ring 

Retum spring & retainer 

Direct clutch piston 

Direct clutch piston seal (inner) 
Direct clutch piston seal (outer) 
Ring gear & park gear 

Direct cylinder 

Output shaft small (2) Teflon seal 
rings. (direct clutch) #5 and #6 
#8 needle bearing (direct clutch 
outer) 


Output shaft 7F250 
I" Output shaft large (4) steel seal rings 7F251 
#7, #8, #9, #10 7Ғ249 
82 Output shaft hub 7F285 
83 Retaining snap ring (O.P.S. hub to 7Е252 
| OPS) І 97631-5 
84 Retaining snap ring (O.P.S. hub to 
j ring gear) 70071 
85 Rear case bushing 70419 
86 #9 needle bearing (rear case) 7D070 
87 assy. 7F338 
88 Neutral start switch 7341 
89 Vent cap TF337 
90 N62004-S51 
91 7F291 
92 7A441 
93 Sleeve governor 7A232 
94 Screen assy. — gov. oil 7A115 
95 Spring gov. valve 7B210 
96 Valve governor 7E332 
97 N800287-S51 
98 Bolt (govemor body to counterweight) 
99 Clip — governor spring retainer 7F290 
100 Bolt (governor cover to governor 7F292 
body) 7F282 
101 Cover — governor valve body 7C155 
102 Retaining snap ring (governor assy. 7A008 
to O.P.S.) 7D100 
103 Extension housing gasket 7A100 
104 Extension housing bushing 7F003 
105 Extension housing 7A191 
106 Extension housing seal 7A264 
Boit (ext. hsg. to case) M6-12.5 x 30 390233-S2 
7E062 
(2 req'd holes 1 and 6)@) N605775-S 
Pipe plug — 1/8-27 dry seal | 
Overdrive servo piston retum spring N606022-S 
Overdrive servo piston 
Overdrive servo piston seal N605772-S 
Overdrive servo cover seal rings 
Overdrive servo cover 353351-S 
Retaining snap ring (O/D servo to 7F277 
case) 7F434 
Reverse servo piston return spring 7B498 
Reverse servo piston (selective) — 
Reverse servo cover N605789-S100 
Retaining snap ring (rev. servo to N804799-5100 


case) 


2-3 accumulator valve seal (small) 
2-3 accumulator valve 

2-3 accumulator valve seal (large) 
2-3 accumulator valve retum spring ; 
2-3 accumulator cover | 
Retaining snap ring (2-3 accum. to 
case) 


; Park pawi shaft 


Guide cup (Not Serviced) 

Park pawl return spring 

Manual lever 

Grommet 

Throttle lever oil seal 

Attaching nut & lock washer — M8 x 1.25 
Throttle lever (outer) 

Park pawl 

Park pawl actuating rod 

Manual lever (inner) 

Roll pin — 1/8 x 0.95 grooved 
Detent spring 

Attaching nut (manual LVR) — 

M14 x 1.5 HEX 

Throttle lever (inner) 

Throttle torsion spring 

Valve body reinforcement plate 
Separator plate gasket (upper) 
Separator plate 

Separator plate gasket (lower) 
Valve body (main control) 

Filter & grommet assy. - oil pan 

Oil pan gasket 

Oil pan 

Bolt (oil pan to case) — M8 x 1.25 x 
15 (17 req'd) 

Oil filter gasket 

Bolt (valve body to case) — M6-1.0 x 
30 (8 req'd). 

Bolt (valve body to case) — M6-1.0 
x 40 (17 req'd) 

Bolt (screen to valve body) — 
M6-1.0 x 16 (3 req'd) 

Ball (governor drive) 

Spring (anti clunk) 

Grommet 

Oil seal assy. Manual lever 
Overdrive anchor-pin — not serviced 
Bolts (front pump to case — 7 req'd) 
Connector assy. (cooler line) 

5/16 tube x 1/4 external pipe 


CD3935-H 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Grasp the torque converter firmly and pull straight 
out of the transmission. 


OIL FILTER 
] | GROMMET 

NOTE: The torque converter is relatively heavy. 
Be prepared to handle the weight. 


mU EN 


Тед i T OIL FILTER 
GASKET 
| е» (DISCARD 

Es 


AFTER 
TORQUE 
" CONVERTER 
Ly “ С) x 6 


REMOVAL) 
Remove the oil pan bolts, the oil pan and the pan 
gasket. Discard the gasket. 


D5876-A 


D3152-C 5. Remove the manual lever detent spring and roller 


assembly. 
3. 


DETENT SPRING AND 
ROLLER ASSY 


OIL PAN 


e 
os 
d 
` À —— 
va c P GASKET S. < 
WS Ув 

QA ihi D3626-C Т | 7 D3155-B 


Cc 


4. Remove the three oil filter bolts. Remove the 


6. 
filter, grommet and gasket and discard. 


Remove the remaining valve body-to-case bolts, 


the valve body assembly and the valve body 
gasket. 


FILTER RETAINING BOLTS 


EXE 


— w 


| С) INDICATES A SHORT BOLT 
NOTE: Always use a new filter. Never attempt to ГІ INDICATES A LONGER BOLT 
clean or reuse a dirty filter. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


The following illustration shows the position of the 
overdrive servo, the low reverse servo, and the 
2-3 accumulator. 


Remove these components from the transmission 
using the following procedures. 


LOW-REVERSE SERVO 
2-3 ACCUMULATOR 


OVERDRIVE SERVO 


2-3 Accumulator 
Removal 


8. 


Using a wide-blade screwdriver or wooden 
dowel, push down on the accumulator cover and 
remove the retaining ring. 


| — 


( 
- 
\ 
“ 


ү 


\ 
{| RETAINING 
RING 
© 


| 


\ 
EJ 


SIGS: 
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9. Remove the accumulator cover and the piston 
spring. 


2-3 ACCUMULATOR 
OVER 


2-3 ACCUMULATOR 
G 


D3167-B | 
Ur" 


10. Remove the accumulator piston. The piston uses 
two scarf-cut Teflon? seals and comes out with 
very little resistance. 


2-3 ACCUMULATOR 
PISTON 


07-01C-26 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Low-Reverse Servo 

Removal 

11. Using a hammer handle or wooden dowel, push 2 MG аб ааа а 
down on the servo cover and remove the AID REMOVAL OF THE 2n 
retaining ring. » SERVO PISTON 


RETAINING — 
RING ` 4 D3171-B 


| e а 
G + SERVO 
2 = COVER 
NOTE: The length of the rod attached to the 
с, piston may vary in length from transmission to 
e . M . 
transmission. Three possible lengths may be 
SSX SNe. encountered. A single groove cut into the piston 
(FS “М rod indicates the shortest possible length while 
two and three groove piston rods indicate 
12. Remove the servo cover, piston, and the piston successively longer rods. For assembly ` 
return spring. purposes, it is important to determine which 
length piston rod was used in manufacturing the 
SERVO SERVO transmission. 


PISTON COVER 
RETURN 


Overdrive Servo 


Removal 


13. Using a hammer handle or wooden dowel, push 
down on the servo cover and remove the 
retaining ring. 


D 


e "Xo 


e 


7 
Р 05879-А | 2 
£^ NES 
: | м NT 
NOTE: If necessary, a magnet can be used to lift > 
the piston from the bore. NN NN N / 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Remove the cover and piston as a unit. 15. Remove the direct driveshaft. 


Ө RETURN 
SPRING ES 


5 
DIRECT DRIVESHAFT f 


D3627-C 


If the cover sticks in the bore, use Servo Piston 


Remover T80L-77030-B or equivalent and air 46 Remove the 

. І pump body bolts. All bolts have been 
рез suelo eio remova, coated with a sealant. More break torque might 
CAUTION: Make certain a portion of the be required to remove the bolts. Before 
Servo Piston Remover T80L-77030-B or reinstallation, clean bolts and bolt holes in case 
equivalent extends over the bore to prevent and pump. Coat bolts with Threadlock and Sealer 
the cover from flying out of the bore. EOAZ-19554-A or Pipe Sealant with Teflon? 

Remove spring. D8AZ-19554-A or equivalent. 


` 
SERVO PISTON 
REMOVER 
T80L-77030-B 
D3173-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


17. Remove the pump assembly using Impact Slide 
Hammer Т591-100-В and Front Pump Remover 


Adapters T80L-77 103-A, or equivalent. 


SLIDE HAMMER 
T59L-100-B 


m 8 
S _ 
ЕР 
< 
- | N \ 
q P p» J D. 
H ен = li š 
| E x D3295-B 


PUMP-TO-CASE GASKET D4735-B 


19. Grasp the turbine shaft firmly and pull the 
following components out of the case as an 


assembly. 

a. Intermediate clutch pack 

b. Intermediate one-way clutch 
c. Reverse clutch 
d 


Forward clutch 


CAUTION: Remove the assembly 
carefully to prevent damage to the 


overdrive band friction material by the 


reverse clutch drive lugs. 


— n a 
TURBINE = 
6 И 


Y 


20. Disengage the overdrive band from the anchor 


pins and remove from the case. 


^ 


21. Remove the forward clutch hub and the No. 3 


needle bearing as an assembly. 


po FORWARD 
CLUTCH 
HUB 


\\ 


03178-B 


07-01C-30 
DISASSEMBLY AND ASSEMBLY (Continued) 


22. Remove the forward sun gear, No. 5 needle 
bearing, reverse sun gear and drive shell and the 
No. 4 needle bearing as an assembly. 


NO. 4 
NEEDLE 
BEARING 


\ 
M. FORWARD 
ANN. SUN GEAR 


D3179-B 


23. Remove the center support retaining ring. Note 
position of tabs for assembly. 


CENTER 
SUPPORT 
RETAINING 


D3180-B 


24. Using a screwdriver, pry the anti-clunk spring out 
from between the center support and the case. 


Note the location for assembly. 
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CENTER È 
x 


SUPPOR 


T s? 
QN Wa Í 
N шең 02 


25. Remove the center support and planetary carrier 
as an assembly. 


PLANETARY 
CARRIER 
AND 
CENTER 
SUPPORT 
ASSY 


03629-В 


REVERSE 
ROM D3183-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2f. 


If the direct clutch hub did not come out with the 
planetary carrier, ;each in and lift it out of the 
direct clutch. 


DIRECT 
CLUTCH 
HUB 


D3184-B 


28. Remove the six extension housing bolts and the 


extension housing. 


NOTE: The extension housing bolts have been 
coated with a sealant. More break torque may be 
required to remove these bolts. 


EXTENSION 
STUD | HOUSING 


D7297-A 


Remove and discard the extension housing 
gasket. 
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07-01C-31 
EXTENSION 
HOUSING 
EXTENSION 
HOUSING 
GASKET 
(DISCARD 
AFTER 
REMOVAL) 
D3185-B 


29. Remove the retaining ring and governor 


assembly. 


CAUTION: If the transmission is positioned 
with the output shaft pointing up, do not 
allow the shaft assembly to fall through the 
case when the governor is removed. 


NOTE: TO LOOSEN EXPANDING 
GOVERNOR FROM TYPE SNAP 
SHAFT, IT MAY BE RING PLIERS GOVERNOR 


NECESSARY TO TAP 
GOVERNOR ASSEMBLY WITH 
A PLASTIC TIP HAMMER. 


RETAINING 
RING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


30. Remove the governor drive ball from the output 


shaft. A magnet may be used to aid removal. OUTPUT SHAFT 


NO. 9 NEEDLE 
BEARING 
GOVERNOR z 
DRIVE BALL ZZ 
MAGNET С 


š 


K [a 


| 
TT 


Д Les 
LM = < 


y 


M e 


O 
Ó 
? ° SN 4 
Se ee 
oan AS a 29° 2 
D3189-B 
31. Remove the output shaft, the ring gear and the X 
direct clutch as an assembly, through the front of 


the case. 33. Remove the intermediate clutch pack from the 


intermediate one-way clutch. 


s o 
> qc SSS 
BEARING ^ 4 ШЕ 7 = iw SHAFT 


| RING GEAR "x 
( ) J| AND DIRECT CN 
CLUTCH ASSY 


INTERMEDIATE 
CLUTCH PACK 


INTERMEDIATE 
ONE-WAY CLUTCH 


FORWARD ы Ж 
32. Remove the output shaft No. 9 needle bearing кын Aer 
from the rear of the case. ы МШ; 


03220-С 
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DISASSEMBLY AND ASSEMBLY (Continued) 


34. Remove the reverse clutch assembly from the 
forward clutch assembly. 


REVERSE 
CLUTCH 


CLUTCH Š “пре ^ 
jin 


ы; ар ІШІ 
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Transmission 
Assembly 


1. Install the output shaft needle bearing No. 9 in the 
transmission case. 


OUTPUT SHAFT 
NO. 9 NEEDLE 
BEARING 


Install the No. 8 needle bearing to the back of the 
direct clutch drum. 


Install direct clutch on output shaft. 


Install output shaft ring gear over top of direct 
clutch onto output shaft hub, lock into place with 
snap ring. 


Install the bearing support, No. 7 needle bearing 
and direct clutch hub in the direct clutch. 


HUB 


imo 7 


7 
D. (C f 
NO. 7 OÉ SY 
NEEDLE Z / 
BEARING = 


SSS 
BEARING — SSS 
ANN Š NAA 

4, Peery | u 
re ы; a 


DIRECT  ————— 
CLUTCH 


RING GEAR 
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Install the output shaft, the ring gear and the 
direct clutch as an assembly. 


° 
9 
72 |е. RS] US 
BEARING Н aia taf BSS GUTPUT SHAFT, 
Ж "WW RING GEAR aN 
aU AND DIRECT 


CLUTCH ASSY 
) 


° 
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DISASSEMBLY AND ASSEMBLY (Continued) 
7. Install the governor drive ball and the governor - 
assembly. ЖОН CASN 
0 Š J 


GOVERNOR 
DRIVE ~ 
BALL 


C 
Q A u 
Q \ 
REVERSE 
BAND D3183-B 
с 
зен Ensure the band is seated on the anchor pins. 
NOTE: When properly installed, the center of the 
Install the governor retaining ring. band actuating rod seat can be seen through the 
Ensure that the face of the governor body is servo piston bore. 
about flush with the counterweight. The cover 
and screws must face toward the case (forward). 


| | x | RETAINING 
ІШ 


EXPANDING 
TYPE SNAP 
RING PLIERS 


| 


А 


8. Install the low-reverse band. 


07-01C-35 Transmission — Automatic Overdrive 


DISASSEMBLY AND ASSEMBLY (Continued) 


9. Install the center support and planetary 
assembly. Rotate the output shaft, if necessary, 
to align the planet carrier splines with the direct 
clutch hub splines. 


PLANETARY 
CARRIER 
AND 
CENTER 
SUPPORT 
ASSY 


D3629-B 


NOTE: The planet carrier and center support 
assembly cannot be installed unless the notch cut 
in the center support is aligned with the overdrive 
band anchor pin. 


CENTER 

SUPPORT 

NOTCH O 
D3279-B 
7 2 


10. Install the center support anti-clunk spring using a 
hammer handle or wooden dowel. 


NOTE: Spring tabs must face outward. 


SSG 


SPRING TABS 2 
MUST FACE 
OUTWARD 


12. To determine the correct length of the 
low-reverse servo piston, proceed as follows: 


a. 


Lubricate the low-reverse piston seal to 
facilitate assembly and to prevent damage to 
the seal. 


Install the low-reverse servo piston and return 
spring. Do not install the piston cover or 
retaining ring. 


07-01C-35 
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DISASSEMBLY AND ASSEMBLY (Continued) 


c. Install Servo Piston Selection Tool ID 
T80L-77030-A or equivalent. Tighten the 6 inch 
band apply bolt on Servo Piston Selection 74.S6mm (2.95 d: ) 
Tool T80L-77030-A or equivalent to 5.6 N-m 75.92mm (2.989 inch) 
(50 Ib-in). 77.29mm (3.043 inch) 
Length of rod measured from piston surface to end of 
| rod. 
Yy TORQUE PISTON SELECTION Select the proper rod to bring the servo piston travel 
L 


ЖАСАУ 2 WRENCH ТО within specification. 


T80L-77030-A 
g. Lubricate the cover seal to facilitate 
assembly and to prevent damage to the seal. 


h. Remove the servo selection tool and dial 
indicator. 


i. Install the servo cover and retaining ring. 
13. Install the reverse clutch on the forward clutch. 


D3339-B 


d. Attach Dial Indicator TOOL-420 1-C or 
equivalent and position the indicator stem on 
the flat portion of the piston. Zero the dial 
indicator. 


REVERSE 
CLUTCH 


І Ж FORWARD 
CLUTCH 


D4571-C 
DIAL NOTE: Ensure the No. 2 needle bearing is in 
INDICATOR position. 
TOOL 4201-C 
NO. 2 
D3340-B NEEDLE 


BEARING 


e. Thread the bolt out of the selector tool until 
the piston stops against the bottom of the 
tool. 


f. Readthe amount of piston travel on the dial 
indicator. 


e If the travel is 2.845-6.020mm 
(0.112-0.237 inch), the piston length is 
within specification. 


e If the travel is not within specification, 
selective pistons are available in the 
following lengths: 


REVERSE CLUTCH 


D6584-B 


07-01C-37 
DISASSEMBLY AND ASSEMBLY (Continued) 


14. Install the No. 3 needie bearing and forward 
clutch hub in the forward clutch. 


FORWARD 
HUB 


NO. 3 
NEEDLE 
BEARING 


FORWARD 
CLUTCH 


- М 


ШШШ 


D3832-C 


15. Position the No. 4 needle bearing on the forward 
clutch hub and install the drive shell. 


DRIVE 
NO. 4 NEEDLE SHELL 
| 


BEARING 


FORWARD 
CLUTCH 


Ns 
5-3 > 
m 


ШІ „.. 


16. Installthe No. 5 needle bearing and forward sun 
gear on the drive shell. 
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FORWARD 
SUN GEAR 


NO. 5 NEEDLE 


pave NN SON \ 
4 


D3342-B 


17. Installthe drive shell, forward clutch and reverse 
clutch as an assembly. Rotate the output shaft, 
as necessary, to aid the engagement of the sun 
gear with the planetary gears. 


CLUTCH 


D3282-B 


18. Install the overdrive band. Make sure the band 
anchor is properly positioned on the anchor pin. 


19. Lubricate the overdrive servo cover seals to 
facilitate assembly and to prevent damage to the 
seal. 


07-01C-37 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install the overdrive servo assembly and retaining 
snap ring. 


e 
Uu NOTE: USE А SCREW OVERDRIVE а 
DRIVER TO HOLD SERVO S 
BAND IN POSITION 
WHILE INSTALLING 
SERVO 


с. J / jj D3344-B 


20. With the overdrive servo installed, inspect the 
apply pin and band for proper position and 
engagement. If the band anchor and apply pin are 
not properly engaged, remove the servo and 
reposition the band as necessary. 


BAND 


D3292-B 


21. Install the intermediate clutch pack components in 
the following order: 


a. Pressure plate 
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07-01C-38 


PRESSURE 
PLATE 


2 
š 
Ф 
» 


b. Clutch pack 


© 
CLUTCH PACK 


D3293-C 


© 


C. Selective steel plate 


л 


EMIT , 


7, 
EN N J D4957-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Measure the intermediate clutch clearance using 
a Depth Micrometer D80P-420 1-A and End Play 
Gauge Bar T80L-77003-A or equivalent. Set the 
end play tool across the pump case mounting. 
Locate the micrometer end play gauge bar and 
rear the depth. The depth at the intermediate 
clutch separator plate is: 


5.0L (302 CID) 
41.5-41.8mm (1.634-1.636 inches) 


Check the clearance again 180 degrees opposite 
to ensure the average depth is within tolerance. 


NOTE: Maintain a downward pressure on the 
clutch pack while measuring depth. 


Washer Washer 
ше | Washer Sizo 
37.668-38.113mm 1.27-1.37mm Green 
(1.483-1.500 inch) (0.050-0.054 inch) 
38.114-38.540mm 1.72-1.82mm Yellow 
(1.501-1.517 inch) (0.068-0.072 inch) 
38.541-38.970mm 2.15-2.16mm Natural 
(1.518-1.534 inch) (0.085-0.089 inch) 


38.971-39.408mm 2.59-2.67mm Red 
(1.535-1.551 inch) (0.102-0.106 inch) 
39.409-39.827mm 3.02-3.12mm Blu 
1.552-1.568 inch 0.119-0.123 inch 


e 
CD3840-C 


If the depth is not within tolerance, the following uu ый P. 
size selective steel separator plates are <= NC | 
available: = 


$ 
1.80-1.70mm (0.07 1-0.067 inch) > | 
2.05-1.95mm (0.08 i-0.077 inch) v e 
2.31-2.20mm (0.09 1-0.087 inch) p P C= 
2.56-2.46mm (0. 10 1-0.097 inch) [> M ЙТ 


Install the correct plate and check the clearance. 


T 


i 
| 
| 
| 
\ 
| 
D 
725 


END-PLAY ( 
CHECKING 
SELECTIVE = TOOL 
PLATE P ud T80L-77003-A 
гє CLUTCH DRUM 
5 өе 7 THRUST FACE 
HI | " 
2А 24. Install the selective washer determined іп step 20 


Sa | S. on the pump. Use petroleum jelly to hold it in 


place. 


END PLAY 


GAUGE BAR a PS 
T80L-77003-A A с РАЧЕ 


23. Position the Depth Micrometer D80P-420 1-A on 
End Play Gauge Bar T80L-77003-A or equivalent 
so that the depth is measured at the reverse 
clutch drum thrust face. Check the end play 180 
degrees opposite to determine the average 
depth. The following chart shows the proper 
selective thrust washer for various depth 
measurements. 


NOTE POSITION 
OF ALIGNMENT TAB — paogr.B 


25. Install pump alignment dowel. The alignment 
dowel can be fabricated by removing the head 
from a M8- 1.25 bolt. Install the dowel only a few 
threads in the position shown. 


07-01C-40 


DISASSEMBLY AND ASSEMBLY (Continued) 


26. Install a new pump gasket. 


D3294-B 


DOWEL MUST 
BE INSTALLED IN 


POSITION SHOWN 
` "s 


27. Using Impact Slide Hammer T59L-100-B and 
Front Pump Remover Adapters T80L-77 103-A or 
equivalent, lower the pump assembly into the 


case. 


SLIDE HAMMER 
T59L-100-B 


ADAPTERS 
T80L-77103-A 


° 


o 


NOTE: The dowel must appear at this position in 
the bolt pattern for proper alignment of the bolt 
holes and oil passages. 


CR 


f 
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28. 


NOTE: THE DOWEL 
MUST APPEAR AT 
THIS POSITION IN 
THE BOLT PATTERN 
FOR PROPER 
ALIGNMENT OF THE 
BOLT HOLES AND OIL 
PASSAGES. 


TIGHTEN BOLTS 
TO 22-27 Мт 


ALIGNMENT DOWEL 


NOTE: Clean seven bolts with a wire brush to 
remove all remaining sealant. Apply a coating of 
Threadlock and Sealer EOAZ- 19554-A or 
equivalent, to bolt threads before reinstallation. 


Remove the alignment dowel and install the seven 
pump bolts. Alternately tighten the bolts a few 
turns at a time to draw the pump into the case. 
Tighten the bolts to 22-27 N-m (16-20 ft-Ib). 


je 


07-01C-41 
DISASSEMBLY AND ASSEMBLY (Continued) 


29. Assemble the 2-3 accumulator. 


LOW-REVERSE SERVO OVERDRIVE SERVO 
2-3 ACCUMULATOR 


D3157-C 


30. Install Valve Body Guide Pins T80L-77 100-A or 
equivalent in the positions shown. 


GUIDE PINS 


31. Install a new valve body gasket and the valve 
body assembly over the pins. 
NOTE: Ensure the manual and throttle levers are 
properly positioned before installing the valve 
body bolts. 
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07-01C-41 


VALVE BODY 
ASSY 


32. Loosely install valve body bolts using an 8mm 
socket starting at the center and working 
outward. Tighten bolts to 9- 11 N-m (80-100 in-Ib). 


START WITH THIS BOLT 
S TIGHTEN TO 9-11 N:m 
(80-100 LB-IN) 


|) О4958-С 


NOTE: Two different length bolts are used. Тһе 
shorter bolts are used at the four front one center 
and three rear locations. Refer to the illustration. 


SHOULDERED PEDES 
BOLTS о б ee 


a А -- = 


- " 
Же I—1 
Em 2 Q 
==) Ç 


др 


(INDICATES A SHORT BOLT | ]INDICATES ALONGER BOLT. p7263-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


33. Remove the alignment pins and install bolts 36. Install a new filter gasket and the filter on the 
(short). Install the detent spring and roller valve body. 
assembly (long bolt). Tighten the bolts to 9-11 NOTE: If the fluid was contaminated, use a new 


N-m (80-100 in-Ib). filter. Never attempt to clean or reuse a dirty filter. 


DETENT SPRING AND 
ROLLER ASSY 


OIL 
FILTER 


GASKET 


34. Position the TV lever torsion spring against the 


separator plate V-notch. This spring pushes the 37. Installthe filter attaching bolts. Tighten the 
throttle lever in the direction of wide-open throttle. attaching bolts to 9-14 N-m (80-120 in-Ib). 


TIGHTEN RETAINING 
BOLTS TO 9-11 Nem 
(80-100 LB-IN) 


TORSION 


35. Install the filter grommet. 


FILTER 
GROMMET 


D3311-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


38. Position a new pan gasket and install the oil pan 


using a 10mm socket. Tighten the bolts to 8- 13.5 i= 
N-m (6-10 ft-Ib). Š — 
OIL PAN =: 5 


(2626 ^ — c 
s — 
D 05977-А 


40. Install the direct driveshaft. 


е” D3626-C 


39. Clean the mounting surface of the transmission 
and on the extension housing. Remove any 
sealant from the bolts and the case boit holes. 
Position a new gasket on the transmission. Coat 
bolts with Ford Threadlock and Sealant 
EOAZ-19544-A or Ford Pipe Sealant 
D8AZ-19554-A Teflon? Tape or equivalent. 


DIRECT DRIVESHAFT 


оў D3627-C 


41. Install the torque converter. Ensure the converter 
is fully seated in the pump. 


» te) LE m y 


TORQUE 
“2? CONVERTER 
ad i D3152-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Subassemblies Pump Bushing 

Pump Seal Removal 

Removal Remove the bushing using Bushing Remover 
T80L-77268-B or equivalent. 


Remove the pump seal using Front Pump Seal 
Remover TOOL-1175-AC and Impact Slide Hammer 
T59L-100-B or equivalent. 


BUSHING 
REMOVER 


SEAL REMOVER T80L-77268-B 


TOOL 1175-AC 


( 
p 
e 
2 EU 

) Soren < ri. = 

"ata >, БСЧ = 

je RT. rr = 
j^ Гм 


D3351-C 


installation 


Install the bushing using Bushing Installer 
T80L-77268-A or equivalent. 


SLIDE HAMMER 


T59L-100-B ЭЙ D3247-C 


Installation Ж 
Install the seal using Front Pump Seal Replacer 7 
T63L-77837-A or equivalent. 


BUSHING 
INSTALLER 
T80L-77268-A 


D4974-A 


L4 REPLACER 
x T63L-77837-A 
e AS 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Case Bushing 
Removal 


To remove the transmission case bushing, use Impact 
Slide Hammer Т50Т-100-А and Seal Remover 
TOOL-1 175-AC or equivalent. 


` 
SLIDE HAMMER 
T50T-100-A 


Installation 
1. Position the replacement bushing on Bushing 


Installer T8OL-77 110-A or equivalent and install in 
the bushing bore through the front of the case. 


2. Thread impact Slide Hammer T50T-100-A or 
equivalent into the bushing installer through the 
back of the case and install the bushing. 


SLIDE HAMMER 
T50T-100-A 


BUSHING INSTALLER 
T80L-77110-A 


D3349-B 


Extension Housing Seal 
Removal 
Remove the extension housing seal using Impact Slide 


Hammer T59L-100-B and Extension Housing Seal 
Remover T74P-77248-A or equivalent. 
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SEAL REMOVER 


T74P-77248-A 
SLIDE HAMMER 


T59L-100-B 


EXTENSION 
HOUSING 


Installation 


Install the extension housing seal using Extension 
Housing Seal Replacer T61L-7657-A or equivalent. 


EXTENSION HOUSING 
SEAL REPLACER 
T61L-7657-A 


EXTENSION 
HOUSING 


Extension Housing Bushing 
Removal 
1. Remove the extension housing seal as outlined. 


2. Remove the extension housing bushing using 
Extension Housing Bushing Remover 
T77L-7697-A or equivalent. 


EXTENSION 


HOUSING EXTENSION HOUSING 


BUSHING REMOVER 
T77L-7697-A 


A 
— чш ш: 


D3346-B 


Installation 

1. Install the extension housing bushing using 
Extension Housing Bushing Replacer 
Т801-77034-А or equivalent. 


07-01C-45 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install the extension housing seal as outlined. E 


RETAINING 
SCREWS 
EXTENSION COVER 


pope EXTENSION HOUSING 


BUSHING REPLACER 


T80L-77034-A GOVERNOR 


BODY 


SCREEN N ж 
OD 
SPRING LOS 
е 
PLUG COUNTERWEIGHT 
RETAINING 
SCREWS 


GOVERNOR 
VALVE 


D3347-B 


Governor 
Disassembly 


1. Remove the screws attaching the counterweight 
to the governor body. 


SPRING 
RETAINING 
CLIP 


SLEEVE 


2. Remove the cover screws and cover. 
COUNTERWEIGHT D3249-C 
Remove the plug, sleeve and governor valve from 


the governor body. 
4. Remove screen from governor body. 


Assembly 


1. If removed, install the clip and spring on the 
governor valve. 


Parking Pawl 
Removal 
1. Slide the park pawl shaft out the rear of the case 


2. Install governor valve in governor body. and remove the parking pawl. 


Install the sleeve in the governor body with the 2. Remove the return spring. 


points outward. 


Install the plug in the sleeve with the knurled face 
inward. 


PARKING 
PAWL 


© 
Position the cover and install the screws. Tighten | 
the screws to 2.3-3.4 N-m (20-30 Ib-in). 


ROD GUIDE CUP 
š (NOT SERVICED) 
Install the screen in the body. 

NOTE: The steel band (brass colored) goes 
inward and the top of the screen faces outward. 


Position the governor body on the counterweight 
and install the screws. 
Tighten screws to 6-7 N-m (50-60 Ib-in). 


NOTE: The finished face of the body should be 
flush with the face of the counterweight. (If it is 
not, the body is installed backwards). 


RETURN 
SPRING 


Installation 
1. Hook the squared end of the spring into the notch 
on the park pawl. 


2. Hold pawl and spring in place and hook curved 
end of spring into the recess in the case. 


07-01C-47 
DISASSEMBLY AND ASSEMBLY (Continued) 


З. Install the park рамі shaft. 


RETURN 
SPRING N 
4% 


PARKING 


D3246-B 


Neutral Start Switch 
Removal 
1. Using the Neutral Start Switch Socket 


T74P-77247-A or equivalent, remove from case. 


2. Remove the O-ring seal and discard. 
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NEUTRAL 
START 
SWITCH 


OC 
T74P-77247-A 


Sant жа ae 
SWITCH E Tu 
S 
LL 
D3211-B 

Installation 

1. installa new seal on the neutral start switch. 
Lubricate seal with transmission fluid. 

2. Install the switch in the Case using the Neutral 
Start Switch Socket T74P-77247-A or 
equivalent. Tighten to 11-15 N-m (8-1 1 ft-Ib). 

NEUTRAL 
START 
SWITCH 
O-RING 
SEAL 


N D3210-B 


07-01C-47 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Intermediate One-Way Clutch 


REVERSE CLUTCH DRUM 


CLUTCH ONE-WAY 


RETAINING CLUTCH OUTER RACE CLUTCH 
PLATE AND INTERMEDIATE ASSY 
CLUTCH HUB 


CLUTCH 
RETAINING 
RING 


N = INTERMEDIATE ONE-WAY 


CLUTCH INNER RACE 


D3229-B 


Disassembly and Assembly 


1. Using snap ring pliers, remove the clutch retaining 
ring. 


Remove the clutch retaining plate. 
RETAINING 
PLATE 


EXPANDING 
TYPE SNAP 
RING PLIERS 


RETAINING 
RING 


RETAINING 
RING 


03231-B 


D3230-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove the clutch outer race by lifting on the 
race while turning counterclockwise. 


OUTER 
RACE 


D3232-C 


Output Shaft 


OUTPUT 

SHAFT 
NO. 8 HUB 
NEEDLE 
BEARING 


DIRECT 
CLUTCH 
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RETAINING 


07-01C-49 


Carefully lift the one-way clutch from the inner 
race. 


To assemble the intermediate one-way clutch, 
reverse steps 1 through 4. 


ONE-WAY 
CLUTCH 
ASSY 
REVERSE 
CLUTCH 
DRUM 
D3233-B 
SEAL RINGS— 
OUTPUT SHAFT 
HUB TO TO CASE 
RING GEAR 


NO. 9 

NEEDLE 
SEAL RINGS— BEARING 
OUTPUT 


OUTPUT SHAFT 
SHAFT ТО DIRECT 
TOHUB  CLUTCH 
RETAINING 


D3645-D 


07-01C-50 
DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly and Assembly 
1. Remove the ring retaining the output shaft hub to 
the ring gear. 


2222 
= 
OUTPUT ==? 
$НАЕТ — 
HUB — 
` „2 Ж 
C 
RETAINING 
RING 
RING 
GEAR D3199-B 


2. Separate the output shaft and hub assembly from 
the ring gear. 


NO. 8 
NEEDLE 
BEARINC 


OUTPUT 
SHAFT 
DIRECT 
RING CLUTCH 
GEAR D3830-B 


3. Remove the direct clutch from the ring gear and 
the No. 8 needle bearing from the back of the 
direct clutch. 
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DIRECT 
CLUTCH 


4. 


07-01C-50 


DIRECT CLUTCH 
TO HUB NO. 8 
NEEDLE BEARING 


tian AWW 
T Z 40» 


04961-А 


Remove the four output shaft seal rings and the 
hub-to-output shaft retaining ring. Separate the 
hub from the output shaft. 


SEPARATE HUB 
FROM SHAFT 
AFTER REMOVING 
RETAINING RING 


D4962-A 


OUTPUT 
SHAFT SEAL RING 


GROOVES 


RETAINING 


RING EXPANDING 


TYPE SNAP 
RING PLIERS 


OUTPUT 
SHAFT 
HUB 


RINGS D3202-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove the two direct clutch seal rings from the 
output shaft. 


SEAL RING 
GROOVES 


D3203-C 


6. Toassemble the output shaft, reverse steps 1 
through 5. 


Manual and Throttle Linkage 


NOTE: Before disassembling the linkage, observe the 
location of the various levers. 


PARKING 


PA INNER 
ACTUATING THROTTLE 
ROD LEVER 


MANUAL e ^ 


LEVER N 
RETAINING 
PIN 
OUTER 
MANUAL 
LEVER 
АЧМ 
THROÍTLE QV VN 7) / 
LEVER b 
RETAINING : e жай 
NUT MANUAL M en di 
RETAINING INNER 
NUT MANUAL 
LEVER 
OUTER INK C) 
THROTTLE TORSION 
LEVER SPRING 


D3212-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


PARKING PAWL 


INNER ACTUATING ROD 
MANUAL 


NGA INNER THROTTLE 
LEVER AND SHAFT 
ASSY 
MANUAL LEVER 
' RETAINING PIN 
THROTTLE LEVER 
SHAFT SEAL 
OUTER 
THROTTLE 
LEVER 
MANUAL LEVER THROTTLE LEVER 


RETAINING NUT RETAINING NUT 


AND LOCKWASHER 


MANUAL 
LEVER 
SHAFT 
SEAL 
SHIFT ROD 
OUTER MANUAL LEVER TO LEVER 
AND SHAFT ASSY INSULATOR 


D3632-D 


Disassembly 


1. Grasp the outer throttle lever firmly and loosen 
the lever nut. 


LEVER MUST NOT BE 


ALLOWED TO CONTACT 
VALVE BODY 
SURFACE 


CAUTION: The outer throttle lever must be 
held in the position shown to prevent the 
inner throttle lever from rotating against the 
machined valve body surface. Failure to 
observe this precaution could result in 
damage to the valve body surface. 


RETAINING 
GRASP NUT 
FIRMLY 


07-01C-53 
DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the nut, the lockwasher, and throttle 
lever. 


Z 


X —— 
mo E \ 
EE =, OUTER 
Ly 3 | THROTTLE 
< N ДУ LEVER 
LEVER HI! 
eee D4963-B 
UT LOCKWASHER i 


2. Using a small screwdriver or awl, remove the seal 
from the outer manual lever counterbore. 


Discard seal. 


W. 


<> 
у сч се ы 


V D3215-B 


3. Using a narrow, sharp screwdriver, carefully 
remove the manual shaft retaining pin from the 
case. 
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07-01C-53 


——— 5C. 
p 
T" \ 
оту z < MS | 
» RETAINING 
< I den 
SEA 
о 


NARROW, SHARP 
SCREWORIVER 
\ 


Z D4736-B 
— 


4. Slide a 5/8-іпсһ box end wrench over the inner 


manual lever, close to the bottom of the lever. Do 
not allow the wrench to contact the 
"rooster-comb'"' area. Using a 21mm wrench, 
remove the manual level nut while securely 
holding the inner manual lever. 


LEVER 
RETAINING 


D4737-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Thread the nut off the shaft and remove the lever. After removal, the rod may be disengaged from 
the lever. 


PARKING PAWL = e 
ACTUATING ROD ws = 
DISENGAGED FROM @ 
THE INNER MANUAL | A X 


б 
33,5 < 


A 


OUTER MANUAL 
LEVER AND SHAFT 
ASSY 


Ж 


Min 6-B 


5. Remove the inner throttle lever and TV lever 
torsion spring. 


7. Remove the manual lever shaft seal from the 
case using Shift Shaft Seal Remover T58L-101-B 


“Ia ШЕ and Impact Slide Hammer T59L-100-B or 
LEVER equivalent. 
) Discard seal. 


а 
BO a OIN pe 
50) 22 | Bs. HAMMER 


| 
T59L-100-B 


TOR ETN JIS 
SPRING “ә AS? 
Ж 
MANUAL LEVER 
6. Remove the inner manual lever and parking pawl SHAFT SEAL D3219-C 
actuating rod as an assembly. 


Assembly 
MANET ms To assemble the manual throttle linkages, reverse the 
LEVER disassembly except for the following: 


PARKING 
PAWL 
ACTUATING 
ROD 


agus з 


oN 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. Install a new manual lever seal using Shift Shaft 
Seal Replacer T74P-77498-A or equivalent. 


а 


SHIFT SHAFT 
SEAL REPLACER 
T74P-77498-A 


D3258-C 


2. Before installing the outer throttle lever, installa 
new seal in the outer manual lever. To seat the 
seal, a 13mm thin wall socket may be used. 


Direct Clutch 


CLUTCH 
PACK 
RETAINING 
RING 


DIRECT CLUTCH PRESSURE 
HUB 


NO. 7 NEEDLE 
BEARING 


NO. 7 NEEDLE 
BEARING 
SUPPORT 


| ING PISTON RETURN 

SPRING AND 
RETAINER 
ASSY 


Position the ratchet end of the socket against the 
seal. 


NOTE: The seal identification number must face 
outward. 


AN SEAL 


13mm 


CLUTCH 
PISTON 


DIRECT 
CLUTCH 
CYLINDER 


PISTON 
SEALS 


D3024-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 4. Remove the clutch pack from the drum. 
1. Remove the No. 7 direct clutch hub inner needle 
bearing. 
PRESSURE 


PLATE 


NO. 7 NEEDLE 
BEARING 


WEB 2 > ANN 
CLUTCH z = 
PACK 5 


5. Using Clutch Spring Compressor T65L-77515-A 
2. Remove bearing support or equivalent, compress the piston return springs. 
Remove the piston retaining ring using expanding 
type snap ring pliers. 


D3285-8 
D3205-B 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


BEARING SUPPORT 


EXPANDING 
TYPE SNAP 
RING PLIERS 


D4953-A 


3. Hemove the clutch pack selective retaining snap 
ring. 


D3286-B 


RETAINING 
G 


D3206-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Removethe spring retainer assembly and piston 


from the drum. 
/ с 
NOTE: USE AIR PRESSURE, > SO 
IF NECESSARY TO REMOVE P 
CLUTCH PISTON Ф, 


04965-А 


Note the position and direction of the lip seals and 
then remove. 


PISTON RETURN 
SPRING AND 
CLUTCH RETAINER ASSY 


PISTON 


RETAINING 
RING D3209-B 
Assembly 
1. Install the inner piston seal on the clutch drum hub 
as follows: 


a. Position Direct Clutch Lip Seal Protector 
T80L-77234-A or equivalent over the clutch 
drum hub. 


Lubricate the seal and the seal protector with 
petroleum jelly. 


Position the seal over the installer tool with 
the sealing lip facing down. 


SEAL PROTECTOR 
T80L-77234-A 


DIRECT 
CLUTCH 
DRUM 


PISTON 
SEAL 


D3271-B 


Push the seal down until it snaps off the end 
of the protector onto the clutch hub. 


Remove the seal protector from the clutch 
hub. 


Slide the seal up until it seats in the seal 
groove. 


INNER PISTON 
SEAL INSTALLEO 
NOTE DIRECTION 
OF SEALING LIP 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Inspect the piston check ball. Ensure the ball is 
present and moves freely. Check for leakage by 
performing the direct clutch piston check ball 
leakage procedure as outlined in this section. 


CHECK 
BALL D4738-B 


З. Install the outer clutch piston seal. Note the 
direction of the sealing lip before installation. The 
lip points away from the spring posts.. 


OUTER PISTON SEAL 
NOTE DIRECTION 

OF SEAL LIP BEFORE 
INSTALLATION 322218 


4. Install the clutch apply piston as follows: 


a. Coat the piston seals, the clutch drum sealing 


area, and the piston inner seal area with 
petroleum jelly. 


07-01C-58 


b. Install the piston in the Lip Seal Protector 
T80L-77254-A or equivalent. 


SEAL 
PROTECTOR 
T80L-77254-A 


CLUTCH 
PISTON 


D3273-B 


c. Position the tool in the clutch drum and push 
the piston to the bottom of the drum using 
even thumb pressure. 


PUSH PISTON 
TO BOTTOM 
OF ORUM 
USING EVEN. 
THUMB PRESSURE D4967-A 


07-01C-59 
DISASSEMBLY AND ASSEMBLY (Continued) 


5. Install the piston spring and retainer assembly 
and retaining ring using Clutch Spring 
Compressor T65L-77515-A or equivalent. 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


EXPANDING 
TYPE SNAP 
RING PLIERS 


D3286-B 


6. Install the clutch pack. 


PRESSURE 


7. Install the clutch pack selective retaining ring and 
check the clearance between the ring and the 
pressure plate using a feeler gauge. 


The pressure plate should be held downward as 
the clearance is checked. 
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FEELER 


GAUGE a = 


SELECTIVE ae = 5 
RETAINING M 
RING =p 


NCC: ⁄ > | 7 ` 
NS NS f 


> 


D3274-B 


The clearance should be: 


5.OL Five Plate Direct Clutch 
1.3-1.9mm (.050-.073 inch) 


If the clearance is not within limits, selective snap rings 
are available in the following thicknesses: 


1.27-1.37mm (0.050-0.054 inch) 
1.62-1.72mm (0.064-0.068 inch) 
1.98-2.08mm (0.078-0.082 inch) 
2.33-2.43mm (0.092-0.096 inch) 


Install the correct size snap ring and check the 
clearance. 


8. Check the clutch for proper operation using Air 
Nozzle TOOL-7000-DE or equivalent. The clutch 
should be heard and felt to apply smoothly and 
without leakage. 


yu 
ae 
CHECK ASSEMBLED 4) 
CLUTCH FOR PROPER Q 
OPERATION USING S 
AIR PRESSURE % 


D3275-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Install No. 7 needle bearing support. 10. Install No. 7 needle bearing (black side up). 


INSTALL 

NO. 7 NEEDLE 
BEARING WITH 
BLACK SIDEUP 


BEARING SUPPORT 


D6786-A 
D4953-A 


Forward Clutch 


PISTON 
SEAL 
RINGS 
ЄЎ CLUTCH PACK 
C RETAINING RING 
PRESSURE NO. 3 NEEDLE 


PLATE BEARING 


CLUTCH 
CLUTCH HUB 
CYLINDER 
| 
CLUTCH 
PISTON 
PISTON 
RETURN 
SPRING WADE 
SPRING PLATE 
RETAINER 
CLUTCH PACK 
RETAINING 
RING 


D2334-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembiy 3. 


1. Remove the clutch hub and No. З needle bearing, 
if not already removed. 


Remove the clutch pack. 


PRESSURE 
PLATE 


BEARING 


FORWARD 
CLUTCH 


03252-С 


4. Сотргевв the piston return spring using Clutch 
Spring Compressor T65L-77515-A, and Forward 
Clutch Spring Compressor Adapter 
T80L-77515-A or equivalent. 


D3832-C 
EXPANDING EE 
А TP : SNAP RING PLIE 
2. Remove the clutch pack selective retaining ring. COMPRESSOR д 
NOTE: To aid handling, the clutch may set іп the AND ADAPTER 
extension housing or a 51mm (2-inch) diameter T80L-77515-A 


hole may be cut in the work bench. 


RETAINING 
RING 


D4954-B 


EXTENSION 
HOUSING 


D3236-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the retaining ring and spring retainer. 


NOTE: USE AIR PRESSURE, 
IF NECESSARY TO REMOVE 
THE CLUTCH PISTON 


SPRING 
RETAINER 


PISTON 
RETURN 
SPRING 


NOTE: Ensure check balls in clutch cylinder are 
D32306 free and clean. Check for proper seating. 


5. Remove the clutch piston. 
Note the position and direction of the lip seals and 


remove. 
PISTON CLUTCH 
RETURN PISTON 


SPRING 


CHECK BALLS 
RETAINING 


PLATE RETAINING 


RING D3239-B 


07-01C-63 
DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Install new seals on the clutch piston. Note the 
direction of the sealing lip before installation. 


OUTER PISTON SEAL 
THE SEAL MUST BE 
INSTALLED WITH 
THE SEALING LIP 
TOWARD YOU AS 
SHOWN. 


D3250-C 


INNER PISTON SE 
THE SEAL MUST B 
INSTALLED WITH 
SEALING LIP 
TOWARD YOU AS 
SHOWN 


D4969-B 
2. Install the clutch piston as follows: 


a. Coat the piston seals and the clutch drum 
sealing area with petroleum jelly. 


Transmission — Automatic Overdrive 


b. Install the Forward Clutch Lip Seal Protector 
(inner) T8OL-77 140-A or equivalent over the 
clutch cylinder hub. 


с. Install the piston in the Forward Clutch Lip 
Seal Protector (outer), T68P-7D 158-A or 
equivalent. 


OUTER SEAL 
PROTECTOR 
T68P-7D158-A 


INNER SEAL 
PROTECTOR 
T80L-77140-A 


"l Ty 
WA 


D4970-B 


d. Position the seal protector and piston in the 
clutch drum. Push the piston to the bottom of 
the drum using even thumb pressure. 


APPLY EVEN i 
THUMB PRESSURE N; 
WHEN INSTALLING 


PISTON IN CYLINDER D3251-C 


07-01C-63 


07-01C-64 
DISASSEMBLY AND ASSEMBLY (Continued) 


З. Install the piston return spring, the spring retainer 
and the retaining ring. 


SPRING ef арыу; 
RETAINER АИ; 


— NW 


RETURN 
SPRING — 


rx GUR ET Y» 
«rrr 
N 


yy D3238-B 


Compress the piston return spring using Clutch 
Spring Compressor T65L-77515-A and Forward 
Clutch Spring Compressor Adapter 
T80L-77515-A or equivalent. 


EXPANDING TYPE | | 


SNAP RING PLIERS 


COMPRESSOR 
T65L-77515-A 
AND ADAPTER 
T80L-77515-A 


D4954-A 
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4. Install the clutch pack. 


PRESSURE 


errr ee, 
vet, 


“. 


03252-С 


NOTE: Тһе wave plate must be installed first. 


CLUTCH PACK 
WAVE PLATE 
(MUST BE 
INSTALLED FIRST) 


D5882-A 


5. Install the clutch pack retaining ring and check the 
clearance between the ring and the pressure 
plate using a feeler gauge. 


07-01C-64 


07-01C-65 


DISASSEMBLY AND ASSEMBLY (Continued) 


The pressure plate should be held downward as 


the clearance is checked. 


SELECTIVE 
RETAINING 


RING FEELER 


GAUGE ` ^- 


| Т nrw 
p | 
D3253-B 


The clearance should be: 


5.0L (302 CID) EFI should be: 
1.27-2.26mm (0.050-0.089 inch) 


If the clearance is not within specification selective 
snap rings are available in the following thicknesses: 


1.27-1.37mm (0.060-0.064 inch) 
1.87-1.97mm (0.074-0.078 inch) 
2.23-2.33mm (0.088-0.092 inch) 
2.59-2.69mm (0. 102-0. 106 inch) 


Install the correct size snap ring and recheck the 
clearance. 


6. Check the clutch for proper operation using Air 
Nozzle TOOL-7000-DE or equivalent. The clutch 
should be heard and felt to apply smoothly and 
without leakage. 


03254-В 
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07-01C-65 
Reverse Clutch 
PISTON 

CLUTCH GS 
DRUM BELLEVILLE 

RETURN 

SPRING 

CLUTCH 


PACK 
APPLY 
PLATE 


CLUTCH 
PISTON 


THRUST 
RING 


PRESSURE 
PLATE 


CLUTCH PACK 
RETAINING RING p6585-B 


Disassembly 


Remove the No. 2 needle bearing. 


NO. 2 
NEEDLE 
BEARING 


06584-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove the clutch pack retaining ring. 


WAVE SNAP RING к, | 


RETAINING 
RING 


D3226-B 


D3224-B 


5. Remove the piston return spring and the thrust 
ring. 
3. Remove the clutch pack. : 


d 


ry 
` 


fill 


CLUTCH PACK D3225-B THRUST 


RING 
| RETURN 
4. Remove the wave snap ring using Clutch Spring SPRING салығы 
Compressor Т65І -77515-А and Reverse Clutch I 
Spring Compressor Plate T8OL-77405-A or 
equivalent. , 
6. Removethe clutch piston. 


COMPRESSOR 
T65L-77515-A 

AND COMPRESSOR 
PLATE T80L-77405-A 


CLUTCH 
PISTON 


ГПДПИПД ПИП 


D3228-B 


D3640-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: To aid removal, it may be necessary to 
apply air pressure to the drum. Block the 
opposite hole a with finger. 


NOTE: USE AIR PRESSURE 
IF NECESSARY TO REMOVE 
CLUTCH PISTON 


D5883-A 


Assembly 


1. Install new seals on the clutch piston. Direction of 
installation is not important. The seals are square 
cut. 


NOTE: The piston check ball must be present and 
moving freely. 


D3259-B 
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07-01C-67 
NOTE: THE SEALS ARE SQUARE AND / 
THEREFORE САМ ВЕ INSTALLED IN EITHER 
DIRECTION. 
CHECK 
LL 

INNER 

PISTON 

SEAL Uh 

D5885-A 


2. Install the clutch piston as follows: 


a. Coat the piston seals and clutch drum sealing 
area with petroleum jelly. 


b. Install Reverse Clutch Seal Protector (inner) 
Т801-77403-В and Reverse Clutch Seal 
Protector (outer) T8OL-77403-A or 
equivalent in the clutch drum. 


INNER SEAL OUTER SEAL 
PROTECTOR PROTECTOR 
T80L-77403-B T80L-77403-A 


D3260-B 


C. Coatthe piston seals, the clutch drum sealing 
area and the seal protector with petroleum 
jelly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


d. Position the piston and push it to the bottom 
of the drum using even thumb pressure. 


RETAINING 


D3262-B 

PUSH PISTON TO 

BOTTOM OF BORE 

USING EVEN COMPRESSOR 

THUMB PRESSURE | 65L-77515- 
DS884-A AND COMPRESSOR 


PLATE T80L-77405-A 
3. Install the piston thrust ring and the piston return 
spring. 
THRUST 
RING 
RE 
sat омос 
03227-В 
5. Install the clutch pack. 
4. 


Install the wave snap ring (with points down) 
using Clutch Spring Compressor T65L-77515-A 
and Reverse Clutch Spring Compressor Plate 
T80L-77405-A (or equivalent). 


PTT 
l. 


GAS 


CLUTCH PACK 


03225-В 


07-01C-69 


DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: The apply plate must be installed first. 
Note that the dished side of the plate must face 
the piston. 


QT ШІ EUN 
— 


APPLY PLATE 
(DISHED SIDE 
OF PLATE MUST 
FACE PISTON) 


D3261-B 


6. Install the clutch pack retaining ring and check the 
clearance between the ring and the pressure 
plate using a feeler gauge. The pressure plate 
should be held downward as the clearance is 
checked. 


FEELER 
GAUGE 
SELECTIVE 
RETAINING 
RING 


Is ~ 
ІІІ-ІІ» кем 


The clearance shouid be: 
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07-01C-69 


5.0L (302 CID) EFI 
1.02-1.91mm (0.040-0.075 inch) 


If the clearance is not within specification, selective 
snap rings are available in the following thicknesses: 


1.27-1.37mm (0.060-0.064 inch) 
1.87-1.98mm (0.07 4-0.078 inch) 
2.23-2.33mm (0.088-0.092 inch) 
2.59-2.69mm (0. 102-0. 106 inch) 


Install the correct size snap ring and check the 
clearance. 


7. Check the clutch for proper operation using Air 
Nozzle TOOL-7000-DE or equivalent. The clutch 
pressure. The clutch should be heard and felt to 
apply smoothly and without leakage. 


USING AIR PRESSURE 
CHECK ASSEMBLED 
CLUTCH FOR PROPER 
OPERATION | 


D3264-B 


8. Install the No. 2 needle bearing. 


NO. 2 
NEEDLE 
BEARING 


REVERSE CLUTCH 


D6584-B 


07-01C-70 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Center Support and Planetary One-way Clutch 


PLANETARY CENTER 
ONE-WAY SUPPORT 


CLUTCH 


PLANETARY 
ASSY 
D3240-B 


Disassembly 

1. Remove the center support from the planetary 
carrier. Rotate the center support 
counterclockwise and lift. 


CENTER 


ASSY 


2. Carefully remove the planetary one-way clutch 


from the planetary assembly. 


PLANETARY 


D3241-B 


PLANETARY 
ONE-WAY 
CLUTCH 


ет? 
eee mm LULU lr 
p 


PLANETARY 
ASSY 


D3242-B 


Assembly 
1. Ifnecessary, assemble the one-way clutch. 


NOTE: THE HOOKED END 
OF THE SPRING MUST 
FIT TIGHT ON THE FRAME 


SPRING 


NOTE: THE CURVED 
END OF THE SPRING 
MUST FACE THE ROLLER 


D3255-B 


2. Install the one-way clutch in the planetary carrier. 


PLANETARY 
ONE-WAY 
CLUTCH 


ДҮ 


a 
(CEN 
JZ 


PLANETARY 
ASSY 


D3242-B 
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3. Installthe center support into the one-way clutch 
by rotating the center support counterclockwise. 


Lubricating the clutch races and the clutch Қанын 
assembly with petroleum jelly may aid іп 
assembly. 
aA 
zo 
Pd 
TURN CENTER SUPPORT 
E: p COUNTERCLOCKWISE 
. H 
2 ТО ENGAGE CLUTC FORWARD 
22 CLUTCH 


D3284-C 


2. Remove the forward sun gear and No. 5 needle 
bearing from the drive shell. 


Sun Gear and Drive Shell 


22У 
DRIVE A Ig A 7 
NO. 4 SHELL NO. 5 NEEDLE 
NEEDLE BEARING |) 


BEARING FORWARD 
SUN 
GEAR FORWARD 
SUN NO. 5 NEEDLE 
| uud 4 ОШ Š uu 
0 : | w 
DRIVE 
SHELL 
D3334-B 
D4243-B 


Disassembly 


1. Remove the No. 4 needle bearing from the drive 
shell. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove the No. 5 needle bearing from the Assembly 


forward sun gear. The sun gear and drive shell will be assembled as part 
of the transmission assembly procedure. 


\ 
N 


/ 
LZ 


WV 
ms А 
ВТС 


р uem 
i} x 


Pump and Intermediate Clutch Piston 


D4244-B 


PUMP BODY 
TO CASE SEAL 


INTERMEDIATE SPRING 
CLUTCH PISTON RETAINER 
PISTON 
SEALS D3190-B 


07-01C-73 


DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 
Remove the Мо. 1 thrust washer. 


1. 


2. 


PUMP BODY 


D3833-B 


Remove the four pump seal rings. 
FORWARD 
CLUTCH 
NINOS SEAL RINGS 
REVERSE SS 
CLUTCH š un 
SS D3633-D 
Remove the pump body-to-case seal and discard. 


4. 


5. 
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PUMP BODY 
TO-CASE-SEAL 


D3193-B 


Remove the spring retainer assembly by carefully 
dislodging the tabs. 


SPRING 


—-D3194-B — 


Remove the clutch piston. 


CLUTCH PISTON 


«ШІ D3195-B 
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6. Remove the five stator support bolts. 


STATOR 


D3196-D 
Assembly 
7. Remove the stator support. 1. Install the drive and driven pump gears in the 
pump body. 


STATOR 
SUPPORT 


D3265-B 


D3634-B 
NOTE: Chamfers on both gears face into the 


8. Remove the drive and driven pump gears from the pump body. 
pump body. 


THE CHAMFERS 

ON BOTH GEARS 

MUST BE FACE 

DOWN AFTER INSTALLATION. D6313-A 


07-01C-75 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. Position the stator support to the pump body and 
dps the body. Tighten to 16-22 N-m (12-16 
ft-lbs). 


STATOR 
SUPPORT 


D3634-B 


З. Install new pump-to-case seal. 


PUMP BODY 
TO CASE SEAL 


D3267-B 


4. Installnew seals on the clutch piston. Note the 
direction of the sealing lip before installation. The 
lips point away from the spring posts. 
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07-01C-75 
D3268-B 
OUTER T 
PISTON 
SEAL 
D4972-A 


5. Install the clutch piston as follows: 


a. Coat the piston seals and the pump body 
sealing area with petroleum jelly. 


07-01C-76 
DISASSEMBLY AND ASSEMBLY (Continued) 


b. Install the piston in Seal Protector 
T80L-77005-A or equivalent. 


BLEED 
HOLE 


SEAL PROTECTOR е M А 
T80L-77005-A 56 


c. Install the piston іп the pump body and push 
to the bottom of the bore by exerting even 
thumb pressure on the piston. 


CAUTION: The piston bleed hole must be 
located at 12:00 position (toward top of 
transmission). 


BOTTOM OF BORE 
USING EVEN THUMB 
PRESSURE D3637-B 


6. Snap the spring retainer assembly into place on 
the pump body. Use even pressure. 
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07-01C-76 


SPRING RETAINER 
APPLY EVEN PRESSURE 
TO INSTALL 


D3270-B 


Install the pump seal rings. 


NOTE: Stator support seal rings (1 and 2) are the 
largest rings and are for the reverse clutch. 
These rings are closest to the pump. Stator 
support seal rings (3 and 4) are for the forward 
clutch. These rings are furthest from the pump 
body. 


FORWARD 
CLUTCH 


SEAL RINGS 


REVERSE 
CLUTCH 
RINGS 


D3633-D 


07-01C-77 
DISASSEMBLY AND ASSEMBLY (Continued) 


Accumulators and Servos 
Disassembly and Assembly 
2-3 Accumulator 


Install new seals on the accumulator piston. Ensure the 
diagonal cuts are properly aligned. Lubricate the seal 
with specified transmission fluid. 


ACCUMULATOR 
PISTON 
2-3 ACCUMULATOR 
SPRING 
RETAINING 
RING 
PISTON 
SEAL 
| PISTON 
SEAL 
2-3 ACCUMULATOR 
COVER 


D3165-B 


Low-Reverse Servo 


Inspect the sealing edge on both the servo cover and 
the apply piston. Replace the cover or piston, if 
necessary. 


NOTE: The length of the rod attached to the piston 

may vary in length from transmission to transmission. 
Three possible lengths may be encountered. A single 
groove rod indicates the shortest possible length, 
while two and three groove piston rods indicate 
successively longer rods. For assembly purposes, it is 
important to determine which length piston rod was 
used in the manufacturing the transmission. 


RETAINING 
RING 


PISTON 
RETURN 
SPRING 


D3169-B 


Overdrive Servo 


1. Pull the overdrive servo piston out of the piston 
cover. 
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Install new seals on the piston and cover. 


Lubricate the piston seal with specified 
transmission fluid to prevent damage and to 
facilitate assembly. 


Install the piston in the cover. 


RETAINING PISTON 
RING RETURN 


SPRING 
PISTON OVERDRIVE 
COVER SERVO 
PISTON 


ТИ 


03162-В 


Valve Body 
Disassembly 


1. 


Remove and discard valve body gasket. Loosen 
and remove 11 bolts from reinforcement plates 
and detent spring guide bolt from separator plate 
using a 10mm socket. 


NOTE: When removing the 11 bolts, note the 
location of the two shoulder bolts. They must be 
installed in the same locations when assembling 
the valve body. 


07-01C-77 


07-01C-78 
DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove the separator plate, reinforcement 
plates and separator plate gasket. Discard 
gasket. 


SEPARATOR 
PLATE 


GASKET 
DISCARD 
AFTER 
REMOVAL 


REINFORCEMENT PLATES D3304-C 


3. Remove the two relief valves and seven check 
balls from the valve body. Note the location of the 
orange ball. It is not interchangeable with the six 
black balls. 


NOTE: The check balls are numbered one 
through eight. Check ball number seven was 
eliminated in a previous production year. There 
are a total of seven check balls. 
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О INDICATES RELIEF VALVE 


(O INDICATES CHECK BALLS ORANGE 


CHECK 
BALL 


CONVERTER PRESSURE 
RELIEF VALVE (LONG STEM) 


LIGHT BLUE SPRING 
SPRING) ( j D3305-G 


TV PRESSURE RELIEF VALVE 
(SHORT STEM) (LIGHT GREEN 


The following procedural steps detail the removal 
and installation of the individual valves. Each 
valve body bore has been assigned a reference 
number on the assembled view. The illustrations 
have been assigned a corresponding reference 
number. Each set of illustrations contains the 
views necessary to remove and install the 
components contained in a particular valve body 
bore. 


07-01C-78 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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ITEM DESCRIPTION 


1. MANUAL VALVE 
2. THROTTLE SYSTEM VALVES 
3. 2-3 BACKOUT VALVE 
4. ORIFICE CONTROL VALVE/2-3 CAPACITY 
MODULATOR VALVE (FUNCTIONS ARE 
SEPARATED BY A SPRING RETAINING PLATE) 
5. 3-4 SHIFT AND 3-4 MODULATOR VALVES 
6. TV LIMIT VALVE 
7. 1-2 SHIFT VALVE 
8. OD SERVO REGULATOR VALVE 
9. 3-4 SHUTTLE VALVE 
10. 1-2 ACCUMULATOR VALVE 
11. 1-2 CAPACITY MODULATOR VALVE 
12. MAIN REGULATOR AND PRESSURE BOOST 
VALVES 
13. 2-1 SCHEDULING VALVE/LOW SERVO MODULATOR 
VALVE (FUNCTIONS ARE SEPARATED BY A 
SPRING RETAINING PLATE) 
14. 3-4 BACKOUT VALVE 
15. 2-3 SHIFT, 3-2 CONTROL AND 2-3 TV MODULATOR 
VALVES 
D3288-F 


07-01C-80 
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DISASSEMBLY AND ASSEMBLY (Continued) 


VALVE BODY—REAR OF VEHICLE 
SIDE BORES 1, 2 AND 3 


NOTES: 
ALL BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN TAPPED 


HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH THE TAPPED HOLE 
FACING OUTWARD. 


(DTHE NOTCH IN THE THROTTLE PLUG FACES THE BOTTOM OF THE THROTTLE SLEEVE BORE. 


(2)ТНЕ CHAMFERED STEM OF THE THROTTLE CONTROL VALVE FACES THE THROTTLE PLUNGER. 


07-01C-80 


D6317-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


TV LIMIT VALVE BORE PLUG 
(C) ORIFICE (H) PLUG 1-2 SHIFT VALVE 
CONTROL VALVE Ф 9 AND SPRING 
AND SPRING 
SPRING 


(Е) 2-3 CAPACITY — (3-4 TV 
MODULATOR MODULATOR 
VALVE AND VALVE AND 
SPRING SPRING 


NOTES: | | 

SOME BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN 
TAPPED HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH 
THE TAP HOLE FACING OUTWARD. 


(1) THE 2-3 CAPACITY MODULATOR VALVE RETAINER PLATE IS THICKER AND LONGER 
THAN THE OTHER PLATES. IT MUST BE INSTALLED IN THIS SLOT. 
(2)THE NOTCH IN THE PLUG FACES THE BOTTOM OF THE SLEEVE BORE. D7265-A 


07-01C-82 
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DISASSEMBLY AND ASSEMBLY (Continued) 


VALVE BODY —PASSENGER SIDE 
BORES 8 THROUGH 11 


d 

CN v 
S | 

v A 

G 


ye 
m 


BORE NO. 8 BORE NO. 9 BORE NO. 10 BORE NO. t1 


(А) BE RETAINER | (E)RETAINER PLATE (H) CLIP (D) CLIP 
LA 


(6) BORE PLUG (F) BORE PLUG (D BORE PLUG (i) BORE PLUG 
|@SPRING | @ 3-4 SHUTTLE | G)O-RING SEAL) || (O2 CAPACITY 
(D O.D. SERVO VALVE AND SPRING | (1-2 ACCUMULATOR MODULATOR VALVE 
REGULATOR VALVE VALVE AND SPRING) AND SPRING 
(P) 1-2 ACCUMULATOR 
VALVE SPRING (3) 


NOTES: 

SOME BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN TAPPED 
HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH THE TAP HOLE 
FACING OUTWARD. 


(4)WHEN INSTALLING THE 1-2 ACCUMULATOR VALVE BORE PLUG INTO THE BORE, THE O-RING 
SEAL MUST FACE TOWARD OUTSIDE OF THE VALVE BODY. 


(2)THE 1-2 ACCUMULATOR VALVE AND VALVE BODY DIAMETER ARE NOT THE SAME FOR ALL 
MODELS. 


(3)THIS SPRING NOT USED ON ALL MODELS. 


07-01C-82 


D6319-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


VALVE BODY-DRIVER'S SIDE BORES 12 THROUGH 15 


MANUAL LOW 
CONTROL-VALVE — 
AND SPRING 


LOW SERVO Š 
MODULATOR 
VALVE 


SPRING 
RETAINING a 


PLATE 


BORE NO. 12 BORE NO. 18 BORE NO. 14 BORE NO. 15 


(A) CLIP (H) SPRING RETAINER | (L)SPRING RETAINER (CLIP 
PLATE PLATE 


(B)BOOST SLEEVE СОМ SERVO (M) 3-4 BACK OUT (P) BORE PLUG 
MODULATOR VALVE VALVE AND SPRING 
AND SPRING 
(C)BOOST VALVE (J) SPRING RETAINER (О)2-3 SHIFT VALVE 
PLATE _ AND SPRING 
(D) BOOST VALVE (K)2-1 SCHEDULING (R) 3-2 CONTROL 
SPRING VALVE AND SPRING VALVE 
(E)MAIN REGULATOR (S)2-3 MODULATOR 
VALVE SPRING VALVE AND SPRING 
(С) MAIN PRESSURE 
REGULATOR VALVE 
NOTE: 
ALL BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN TAPPED HOLE FOR 
EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH THE TAPPED HOLE FACING OUTWARD. 


(F) SPRING SEAT 
D6320-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. 


2. 


Install the seven body check ball. 


Note the location of the orange ball. This ball is 
larger than the others and must be positioned as 
shown. 


NOTE: The check balls are labeled one through 
eight. Check ball seven was eliminated in a 
previous production year. There are a total of 
seven check balls. 


C] INDICATES RELIEF VALVE 


(Q INDICATES CHECK BALLS ORANGE 


CONVERTER PRESSURE 
TV PRESSURE RELIEF VALVE 


SPRING) (LIGHT BLUE SPRING) 3305-6 


Install the pressure relief valves. 


Transmission— Automatic Overdrive 


PRESSURE 
RELIEF 
VALVES 


LIGHT GREEN 
COLOR CODED SPRING 


LIGHT BLUE 
COLOR CODED 
SPRING 


03336-D 


Install Alignment Pins T80L-77 100-A or 
equivalent. Note the location of the pins. These 
two holes are smaller than the other bolt holes to 
ensure proper alignment of the gasket and 
separator plate with valve body. These two holes 
also align the valve body gasket and valve body 
assembly with the case. 


CAUTION: The two shoulder bolts must be 
installed at alignment pin locations only. 


ALIGNMENT 
PINS 


T80L-77100-A 


— dii € 25. е 
ИКУ J 


03337-В 


Use а new separator plate gasket. Slide the 
gasket and the separator plate over the two 
alignment pins. Position the three reinforcement 
plates and loosely install the 11 bolts. Loosely 
install the detent spring guide bolt. (This bolt is 
the same as the short valve body 
assembly-to-case bolts.) 


07-01C-84 


07-01C-85 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Do not use a shoulder boit at the 


detent spring guide or damage to valve body 
casting will result. 


REINFORCEMENT 
PLATE 


DETENT SPRING 
SEPARATOR GUIDE BOLT 
PLATE 


ALIGNMENT 


P 
SEPARATOR T80L-77100-A 
GASKET 


D3338-C 


Starting at the center (large) reinforcement plate 
and working outward, tighten the 11 bolts to 9-11 
N.m (80-100 Ib-in). Tighten the detent spring 


guide bolt to 9-11 N-m (80-100 Ib-in). Remove the 
alignment pins. 


Thrust Bearing Locator 


07-01C-85 


REINFORCEMENT „_ COLTS | 


PLATE 


BOLTS 


ALIGNMENT PIN 
T80L-77100-A 


INSTALL TWO SHOULDER 
BOLTS AT THESE LOCATIONS ALIGNMENT PIN 
ONLY T80L-77100-A 


D3355-C 


03828-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


DRIVE 
NO. 4 NEEDLE SHELL 
BEARING 
NO. 1 THRUST 
—SELECTIVE 
FORWARD 
CLUTCH 
PUMP BODY 
03833-В 
UN D3284-C 


yi \ у 
ЙИТИ LL Lo 
MARC 


FORWARD 
SUN NO. 5 NEEDLE 
BEARING 


GEAR 


DRIVE 
SHELL 


D4243-B 
FORWARD 
HUB 


NEEDLE NO. 6 NEEDLE 
BEARING BEARING 
FORWARD 
CLUTCH 


кл ы: 
ы" 
“at 2, 
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ә N 
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4 
Ф 
2. 
а, E 
fe [у 
Dl LN 
AP 
ML 


(P < 
ФА ты. 
| 
I 
ЧЫ! 
xy 
м > ji 
able v 
3 Ва SUE > 


03832-С 


PLANETARY 
CARRIER D3829-8 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NO. 8 
NEEDLE 
BEARING 


BEARING SUPPORT 


OUTPUT 
SHAFT 
DIRECT 
RING CLUTCH 
D4953-A GEAR D3830-B 


9 
% N 
NOM NO. 9 "842 A osos >> 
. Ce URN N e 
NO. 7 NEEDLE BEARING ZZ | OUTPUT SHAFT 
BEARING WITH í< A RING GEAR T 
BLACK SIDEUP 7 


AND DIRECT 
CLUTCH ASSY 
) 


| 
A | 


2 О 
J 


D6786-A 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-100 IN-LB). START IN 
THE CENTER AND WORK OUTWARD. 


START TORQUING 


) 


O INDICATES A SHORT BOLT 


INDICATES A LONGER BOLT 


INDICATES A SPECIAL SHOULDER BOLT 


VIEW А VIEW 8 D7387-2B 
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SPECIFICATIONS 


Clutch Pack Plate Usage and Clearance 


SPECIFICATIONS 
CLUTCH PACK PLATE USAGE AND CLEARANCE 


Selective Snap 
1.27-2.26mm 
(0.050-0.089 inch) 


FORWARD CLUTCH 


Transmission Model 
Models with 5.0L (302 CID) EFI ЖЕГЕН 


0.060-0.064 
po eye) екен 0074-0078 
pue Uu e КИЕР 0088-0062 
ЕЕЕ ша poc 0102-0106 
*Plus a waved plate (Installed next to piston) 
REVERSE CLUTCH 


Transmission Model арин арын 


(0.040-0.075 inch) 0.060-0.064 
>= eee = 0.074-0.078 
aaa ——————- EUM 0.088-0.092 
бз КЕТКЕН eee зз ош 0.102-0.106 


DIRECT CLUTCH 


— 


All 
INTERMEDIATE CLUTCH 


Transmission Model 


Selective Snap 
Clearance Rings-Thickness 
1.2-1.77mm 
(0.050-0.067 inch) 


0.050-0.054 
0.064-0.068 
0.078-0.082 
0.092-0.096 


41.504-41.808mm 
(1.634-1.646 inch) 0.067-0.071 
0.077-0.081 
0.087-0.091 


0.097-0.101 


Selective Snap 
EN AER Rings-Thickness 


Low-Reverse Servo Piston Travel - 0.108-0.241 


Note: Piston travel can be adjusted using one of the selective servo pistons available for service. 
SELECTIVE SERVO PISTONS 


[ Rod Lengthy | — хш | Мойт | 1 [ нт | о 
| . 2936 | 10ююе | 299 | 25006 |) 303 |] 3Goe 
*Measured from the base of the piston to the end of the rod 

Transmission End Play 


Note: Transmission end play can be adjusted using one of the selective thrust 
washers available for service. After measuring the depth, install the required 
thrust washer. 


SELECTIVE THRUST WASHER* 


Color Codo | Depth | Thickness | Color Code 


37.668-38.113mm 38.971-39.408mm 

Mais) | 005005 Mero) ШЕЛІ 
38.114-38.540mm 
(1.518-1.534 inch) | 


: 39.409-39.827mm 
“The thrust washer is located on the stator support which is attached to the back of the pump housing. CD4010-H 


(1.552-1.568 inch) 
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SPECIFICATIONS (Continued) 


CLUTCH AND BAND APPLICATION CHART 


| One-Way Overdrive Reverse 
Clutch Band Clutch 
z | | | ` 
Manual Low | 
2nd Gear | 
F sss 
18 беаг- Фор | | | —— | 
[and Gear-@ ord | Applied | ну | — 
[ard Gear-@ord | Anea | _ | — — i 
SENE 
ИНЕ 


ed] 
ai 
— 

: e БЕНЕН ИШИН 
[Ree O жө | — | 


CONVERTER END PLAY 


New or Rebuilt | Used —— 
[Al |058тт (023 inch) | 1.27 mm (.050 inch) 


TORQUE CHART 


Application l Application Torque 
16-22 Nem (12-16 ft-Ibs) Inner Manual Lever to Shaft 26-37 Nem (19-27 Н-165) 


22-27 Nem (16-20 ft-lbs) Converter Housing Access. Cover to 
9-14 Nem (80-120 in-Ibs) | Converter Housing 16-22 Nem (12-16 ft-lbs) 


9-14 Nem (80-120 in-lbs) Detent Spring Attaching Bolt 9-14 Nem (80-120 in-Ibs) 


Valve Body to Case 9-11 Nem (80-100 in-ibs) Outer Throttle Lever to Shaft 16-22 Nem (12-16 ft-lbs) . 
Fitter to Valve Body 9-14 Nem (80-120 іп-6ѕ) Cooler Connector Line to Case 24-31 Nem (18-23 ft-lbs) 
Oil Pan to Case 8-14 Nem (6-10 ft-lbs) Converter Plug to Converter 11-38 Nem (8-28 ft-lbs) 


22-27 Nem (16-20 ft-Ibs) Neutral Start Switch to Case 11-15 Nem (8-11 ft-lbs) 


6-7 Nem (50-60 in-Ibs) Pressure Plug to Case 8-16 Nem (6-12 ft-lbs) |” 
2.3-3.4 Nem (20-30 in-Ibs) | Transmission to Engine 55-68 Nem (40-50 ft-lbs) 


Converter to Flywheel | 27-46N-m(20-34ftbs) | | 


SERVICE REPLACEMENT 
COOLER LINE FITTING TORQUE SPECIFICATIONS 


Radiator 


*1/4" x 18 Straight or Elbow Fitting 
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SPECIFICATIONS (Continued) 


AUTOMATIC TRANSMISSION REFILL CAPACITY — AOD AUTOMATIC TRANSMISSION 


Transmission 
Vehicle Engine U.S. Imperial 
БЕКЕ ЕЕЕ Quarts Quarts Liters | 
E-150 — E-250, AOD # 5.0L (302 CID) EFI 
F-150 — F-250 (4x2) (4x4) 
Bronco (4x4) 


*Approximate dry capacity, includes cooler and lines. Fluid level indicator should be used to determine actual fluid requirements and fluid specifications. Check 
level at normal operating temperature. DO NOT OVERFILL. | 

If it is necessary to add or replace fluids, use only fluids which have been certified by the supplier as meeting one of the Ford Motor Company specifications 
shown below: 


#AOD transmissions — Motorcraft MERCON? Multi-Purpose Automatic Transmission Fluid, XT-2-QDX or ООХ, E4AZ-19582-B (ESP-M2C166-H). 
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SPECIAL SERVICE TOOLS 
SPECIAL SERVICE TOOLS Р 
Number zp 
о а 
ТЕТР.ЛИТА [Shit Unkage вото 
TAP TATA 


161L-7657-A Extension Housing Seal Replacer 


ТвЗГ-7902-А 

TOOL-7000-DE 
BI | ош RN 
[ TRLTINDA | SewoPiston III 

T80L-77100-A : Valve Body Guide Pins (2) 

T80L-77103-A à Front Pump Adapter Remover (2) 

D80L-77001-A | TV Control Pressure Adapter Fitting 

T80L-77110-A Rear Case Bushing Replacer 

T80L-77140-A | Forward Clutch Lip Seal Protector (Inner) 

T80L-77234-A ! Direct Clutch Lip Seal Protector (Inner) 


T74P-77247-A : Neutral Start Switch Socket 


T80L-77268-B : Front Pump Bushing Remover 
T80L-77403-A £ Reverse Clutch Seal Protector (Outer) 
T80L-77403-B | Reverse Clutch Seal Protector (Inner) 
T65L-77515-A | Clutch Spring Compressor 

T80L-77515-A | Forward Clutch Spring Compressor Adapter 
T63L-77837-A Front Pump Seal Replacer 

T86L-70332-A | Cable TV Control Pressure Gauge Tool 
T86L-70002-A ) TV Pressure Gauge with Hose 
T84P-7341-B | Shift Linkage Grommet Installer 


CD4805-H 
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SPECIAL SERVICE TOOLS (Continued) 


ROTUNDA EQUIPMENT 


Torque Converter Cleaner 


Torque Converter Leak Detector 


Wo s 
r s 
021-00054 
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SECTION 07-03A Transmission —Mazda M5OD 
Five-Speed—Manual Overdrive | 
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VEHICLE APPLICATION 


F-Series (under 8500 Ibs. GVW) and Bronco with 4.9L 
and 5.0L Engines 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont’d.) 
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Transmission (4x4).............................................. 07-03A-2 
SPECIAL SERVICE TOOLS..................................... 07-03A-33 
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Reverse Idler Gear Shaft..................................-. 07-03A-16 
TOD GOVOL. оиа аана зао M NE PUTES 07-03A-17 
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DESCRIPTION 


The MSOD is a top shift, fully synchronized, five-speed 
manual transmission, equipped with an overdrive fifth 
gear ratio. All gear changes including reverse are 
accomplished with synchronizer sleeves. 


The transmission main case, top cover, and extension 
housing are constructed of aluminum alloy. Steel 

bearing race inserts provice durability in appropriate 
areas. 


IDENTIFICATION 


The Vehicle Safety Compliance Certification Label 
(located on the driver's door lock pillar) lists applicable 
transmission identification codes. For identification of 
the label codes, refer to Section 00-01, Identification 
Codes. 


Manual transmissions are eouipped with service 
identification tags. The M5OD transmission service 
tag is located on the driver's side of the transmission. 


The extension housing contains a bronze alloy 
bushing. This bushing cannot be serviced. The 
extension housing must be replaced as a unit if the 
bushing requires service (4x2 vehicles). 


E87A 


FA 


000325 


Жин 


B 
A - FORD MOTOR COMPANY PART NUMBER 
B — SERIAL NUMBER 


C - BAR CODE (INVENTORY PURPOSES) C8663-1A 


07-03A-2 


DIAGNOSIS AND TESTING 


For diagnosis and testing procedures, refer to Section 


07-OOB, Transmission, Manual—General Service. 


REMOVAL AND INSTALLATION 


Transmission (4x2) 
Removal 


Shift the transmission into neutral. 


Remove the carpet or floor mat. Refer to Section 
01-05, Trim and Ornamentation—lInterior, for 
removal procedure. 


Remove the shifter boot retainer screws and slide 
the boot up the shift lever shaft. 


Remove the shift lever retaining bolt and remove 
the shift lever. 


Raise the vehicle on a hoist and position safety 
stands under the vehicle. 


Disconnect the speedometer cable. 


Disconnect the back-up lamp switch located at 
the top left hand side of the transmission. 


Remove the drain plug and drain the oil from the 
transmission. 


Position a transmission jack, such as Rotunda 
Transmission Jack 077-00008 or equivalent 
under the transmission. 


. Remove the driveshaft from the transmission. 


Refer to Section 05-01, Driveshaft. 


. Disconnect the clutch slave cylinder hydraulic 


line. Refer to Section 08-02, Clutch 
System— Hydraulic. 


. Remove the transmission rear insulator and lower 


retainer. Remove the crossmember as described 
in Crossmember removal and installation in this 
section. 


. Remove the bolts that retain the transmission to 


the engine block. 


. Move the transmission to the rear until the input 
shaft clears the clutch. Lower the transmission 
from the vehicle. 


Installation 


1. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 077-00008 
or equivalent. Install guide studs in the engine 
block and raise the transmission until the input 
shaft splines are aligned with the clutch disc 
splines. 


Slide the transmission forward on the guide studs 
until it is in position. Install the attaching bolts and 
tighten to 54-67 N-m (40-50 ft-Ib). Remove the 
guide studs and install the remaining bolts. 
Tighten the two bolts for the lower plate to 12-16 
N-m (9- 12 ft-Ib). 
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Install the crossmember as described under 
Crossmember Removal and Installation in this 
section. Position the insulator and retainer 
between the transmission and crossmember. 
Install bolts and tighten to 81-108 N-m (60-80 
ft-Ib). Install the nut retaining the insulator and 
retainer to crossmember. Tighten to 81-108 N-m 
(60-80 ft-Ib). Remove the transmission jack. 


Connect the speedometer cable and driven gear 
and clutch hydraulic line. 


Connect the backup lamp switch. 


Connect the driveshaft. Refer to Section 05-01, 
Driveshaft, for procedure. 


Install the shift lever retaining bolt and tighten to 
specifications. 


Slide the shifter boot into position on the shifter 
shaft, and install the boot retaining screws. 


Install the isolator pad assembly. Install the floor 
pan cover and floor mat. 


Transmission (4x4) 
Removal 


de 


Shift the transmission into neutral and remove the 
shift ball from the transfer case shift lever. 


Remove the carpet or floor mat. Refer to Section 
01-05, Trim and Ornamentation—Interior, for 
removal procedure. 


Remove the shifter boot retainer screws and slide 
the boot up the shift lever shaft. 


Remove the shift lever retaining bolt and remove 
the shift lever. 


Raise the vehicle on a hoist. 


Remove the drain plugs and drain the 
transmission and transfer case. 


Remove the rear driveshaft from the transfer 
case. Refer to Section 05-01, Driveshaft. 


Remove the front driveshaft from the transfer 
case. Refer to Section 05-01, Driveshaft. 


Disconnect the backup lamp switch. 


. Remove the speedometer cable from the transfer 


case. 


. lf equipped, remove the skid pad from beneath 


the transfer case. 


. Position a transmission jack such as Rotunda 


Transmission Jack O7 7-00008, under the transfer 
case. Remove the six bolts holding the transfer 
case to the transmission and carefully lower the 
transfer case from the vehicle, using care to 
ensure that the transfer case shift lever clears the 
opening in the floor pan. 


07-03A-2 
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REMOVAL AND INSTALLATION (Continued) 


13. Remove the transmission rear insulator and lower 


retainer. Remove the crossmember as described 
in Crossmember removal and installation in this 
section. 


. Remove the bolts that retain the transmission to 


the engine block. 


. Move the transmission to the rear until the input 


shaft clears the clutch. Lower the transmission 
from the vehicle. 


Installation 


1. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 077-00008 
or equivalent, and install two guide studs in the 
transmission front case top holes, to guide the 
transmission into position. Join together the 
transmission and engine block mating surfaces. 


Install the two lower bolts and tighten to 54-67 
N-m (40-50 ft-lbs). Remove the guide studs and 
install the upper bolts. 


Place the rear support bracket in position and 
install the retaining bolts. Refer to crossmember 
installation in this section. Tighten the bolts to 
60-80 N-m (45-60 ft-Ibs). 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


Crossmember 


REINFORCEMENT 


кылг 
NUT 


VIEW Y 
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Position the transfer case on the transmission 
jack. Position the transfer case on the 
transmission, using care to guide the transfer 
case shift lever through the opening in the floor 
pan. Install the gasket and six retaining bolts. 
Tighten the bolts to specifications listed in the 
appropriate transfer case section in Group O7 in 
this manual. 


Install the speedometer cable to the transfer 
case. 


Connect the front driveshaft to the transfer case 
yoke or flange. 


Connect the rear driveshaft to the transfer case 
yoke or flange. 


Fill transfer case and transmission with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
Е4А2-19582-В (ESP-M2C 166-H) or equivalent 
automatic transmission fluid. 


. Connect the back-up lamp switch. 
. Lower vehicle. 


. Install the shift lever retaining bolt and tighten to 


specifications. 


. Slide the shifter boot into position on the shifter 


shaft, and install the boot retaining screws. 


. Install the isolator pad assembly. Install the floor 


pan cover and floor mat. 


. Install the shift ball on the transfer case shift lever. 


CROSSMEMBER 


07-03A-3 


Removal 2. Remove skid plate, if so equipped. Remove heat 
1. Raise vehicle on a hoist. shield from catalytic converter. 


07-03A-4 


REMOVAL AND INSTALLATION (Continued) 
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CAUTION: Use extreme caution when 
working in the area of the catalytic converter 
because of the extremely high temperatures 
generated by the converter. 


Remove two nuts connecting upper gusset to 
frame on both sides of frame. 


Remove nut and bolt assembly connecting gusset 
to crossmember. Remove gusset on left side. 


Remove bolts holding transmission to 
transmission support plate on crossmember. 


Raise transmission with a transmission jack such 
as Rotunda Transmission Jack, 077-00008 or 
equivalent. 


Remove the nut and bolt assemblies connecting 
the support plate to the crossmember. Remove 
support plate. Remove right gusset. 


Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 


Installation 


1. Install crossmember and transmission support 
plate, and position right and left gussets on bolt 
on frame. Install nuts on upper gusset to frame 
bolts and tighten to specifications. 


Install crossmember to frame nut and bolt 
assembly and tighten to specification. 


Install nut and bolt assembly connecting gusset to 
crossmember and tighten to specification. 


Install nut and bolt assemblies connecting 
transmission support plate to crossmember and 
tighten to specification. 


Lower the transmission. 


Install bolts connecting transmission support 
plate to transmission and tighten to specification. 


Install skid plate, if so equipped. Install heat shield 
over catalytic converter. Tighten all nuts and bolts 
to specification. 


DISASSEMBLY AND ASSEMBLY 


Transmission 
Disassembly 


1. Secure transmission to an appropriate holding 
fixture. 


07-03A-4 


C T——— 


TOP COVER RETAINING 
BOLT LOCATIONS (10) 


DRAIN 
PLUG 


C8414-1A 


2. Remove shift lever and dust boot if necessary. 


Using a 12mm wrench, remove ten top cover 
assembly retaining bolts. Remove top cover 
assembly. 


4. Usinga 14mm socket, remove nine extension 


housing retaining bolts. Pry gently at locations 
provided on extension housing and transmission 
case. Remove extension housing from case. 


NOTE: On 4 x 2 models, if it is necessary to 
remove rear seal from extension housing, 
extension housing must be installed to 
transmission case. Remove extension housing 
rear seal using Seal Remover T74P-77248-A or 
equivalent. 


EXTENSION 
HOUSING 


EXTENSION HOUSING SEAL 
REMOVER-T74P-77248-A 


C6720-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. If necessary, remove rear oil passage from 
extension housing using a 10mm socket (4 x 2 
models only). 


OIL PASSAGE ) 
RETAINING 


PASSAGE 


C6721-1A 


6. Remove and discard anti-spill oil seal from output 
shaft (On 4 x 2 models). 


7. Remove the speedometer drive gear and steel 
ball (On 4 x 2 models). 


NOTE: For reference during assembly, observe 
and record speedometer drive gear color. 
Depending upon application, one of two different 
speedometer drive gears may be installed. It will 
be color-coded either green or white. 
Speedometer drive gear colors and 
corresponding part numbers are as follows: 


e White (Natural) —E8TZ-17285-B 
e Green—E8TZ-17285-C 


24, 
Ap 


SPEEDOMETER 
DRIVE GEAR 


C6722-1A 


Transmission —Mazda M5OD Five-Speed — Manual Overdrive 


8. Locktransmission into first and third gears. 
9. Using Countershaft Locknut Staking Tool 


T77J-7025-F or equivalent, release the staked 
areas securing output shaft and countershaft 
locknuts. 


CAUTION: Staked areas of locknuts must be 
fully released or damage to shaft threads will 
result. 


OUTPUT 
SHAFT 
LOCKNUT 


—— — 
қы ICD 


WA = 
— | 
ШҮ у 
COUNTERSHAFT 
LOCKNUT 
COUNTERSHAFT = 


LOCKNUT STAKING 
TOOL-T77J-7025-F 


C6723-1A 


10. Using a 32mm socket, remove and discard the 
countershaft rear bearing locknut. Remove the 
countershaft bearing and thrust washer. 


COUNTER LEVER 
FIXING BOLT eee 


OUTPUT SHAFT 
REAR BEARING 


( а) 
XN A 
“ç 


COUNTERSHAFT 
REAR BEARING 
C8416-1A 


07-03A-5 


07-03A-6 


07-03A-6 Transmission — Mazda M5OD Five-Speed — Manual Overdrive 


DISASSEMBLY AND ASSEMBLY (Continued) 


11. Using Mainshaft Locknut Wrench T88T-7025-A 
and Remover Tube T75L-7025-B or equivalents, 
remove and discard output shaft locknut. 


MAINSHAFT LOCKNUT 
WRENCH-T88T-7025-A 


REMOVER TUBE 
T75L-7025-B 


C8417-1B 


12. Using a 17mm wrench, remove reverse idler shaft 
holding bolt. Remove reverse idler gear assembly 
by grasping and pulling rearward. 


OUTPUT 
SHAFT — 7m 
ZEN 
a TI SHAFT HOLDING 


BOLT 


REVERSE 
IDLER SHAFT 
HOLDING BOLT 


RETAINING 
RING 


REVERSE IDLER 
GEAR ASSEMBLY 


C10279-B 


13. Remove output shaft rear bearing from output 
shaft using Remover / Replacer Tube 
T75L-7025-B, TOD Forcing Screw T84T-7025-B, 
Bearing Puller T77 J-7025-H, and Puller Ring 
T77J-7025-J or equivalents. 


REMOVER/REPLACER 
\ TUBE-T75L-7025-8 
Е | 
XD << Фф 
«2? 4 < 
D VIEW 
«S BEARING PULLER 
| Ў T77J-7025-H 
“TK © TOD FORCING SCREW 
Ñ T84T-7025-B 
MAIN VIEW 


BEARING 
PULLER 
T77J-7025-H 


<> 
AS REMOVER/ 
REPLACER 
TUBE 
T75L-7025-B 


OUTPUT SHAFT 
REAR BEARING 


C6725-1A 


14. Using a brass drift and hammer, drive reverse 
gear from output shaft. 


REVERSE GEAR 
(INSIDE CASE) C8351-1A 


15. Remove sleeve from output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Remove counter reverse gear with two needle 
bearings and reverse synchronizer ring. 


REAR HOUSING 


LOCKNUT — OUTPUT SHAFT 
LOCKNUT — COUNTERSHAFT 
COUNTERSHAFT REAR BEARING 

THRUST WASHER 

. FIXING BOLT — REVERSE IDLER GEAR 

REVERSE IDLE GEAR ASSEMBLY 

. BEARING — OUTPUT SHAFT REAR 

. REVERSE GEAR — OUTPUT SHAFT 
9. SLEEVE — OUTPUT SHAFT 

10. COUNTERSHAFT REVERSE GEAR 

11. NEEDLE BEARINGS 


"uOpnP»o|omM 


. SYNCHRONIZER RING — REVERSE 
. THRUST WASHER 

. SPLIT WASHER (2 PCS) 

. FIXING BOLT — SHIFT ROD 

. SHIFT RAIL/FORK/HUB/SLEEVE 


ASSEMBLY 


. LOCK BALL (STEEL) 


SHIFT RAIL 


. SPRING — SHIFT RAIL 
. SYNCHRONIZER RING — 5TH GEAR 
. БТН GEAR — OUTPUT SHAFT 


DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 


. 5TH GEAR — COUNTERSHAFT 
.. NEEDLE BEARING — 5TH GEAR 
. SLEEVE — 5TH GEAR 

. BALL | 

. CENTER BEARING COVER 

. STH/REVERSE COUNTER LEVER 
LOCKPLATE RETAINING BOLT 


C10280-2A 
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07-03A-8 
DISASSEMBLY AND ASSEMBLY (Continued) 

17. Remove thrust washer and split washer from "T БА (ее 

countershaft. ) 14 АУЫ ej) 
A N VON} 
18. Using a 12mm wrench, remove fifth / reverse shift ОУУ 4 
F jJ g caj) (С) BEARING COLLET SLEEVE FOR 
EE | 3.5 INCH BEARING COLLETS 
T75L-7025-G AND 


GEAR REMOVAL COLLET 


rod holding bolt. 
T88T-7061-A 


19. Remove the following parts as an assembly: 
e Fifth /reverse synchronizer hub and sleeve 
assembly (countershaft) 
e Fifth /reverse shift fork and rod 
NOTE: Do not separate steel ball and spring 
(removed from shift fork groove) unless 
necessary. 

20. Remove fifth gear synchronizer ring. 

21. Remove the fifth /reverse counter lever lockplate 
retaining bolt and inner circlip. Remove counter 
lever assembly from transmission case. 

NOTE: Do not remove the Torx? nut retaining the : 
counter lever pin at this time. / 
22. Remove fifth gear (counter) with needle bearing. 


23. Remove fifth gear from output shaft using Bearing 
Collet Sleeve for 3.5-inch Bearing Collets 
T75L-7025-G, Remover / Replacer Tube 
T85T-7025-A, TOD Forcing Screw T84T-7025-B 
and Gear Removal Collet T88T-7061-A or 

equivalents. 
NOTE: For reference during assembly, observe 
that the longer of the two collars on fifth gear 


faces forward. 


REMOVER/REPLACER 
TUBE-T85T-7025-A 


yy 


TOD FORCING SCREW 
T84T-7025-B 


2 mmm 


C8673-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


24. Remove fifth gear sleeve and (positioning) Ball 
using TOD Forcing Screw T84T-7025-B, 
Countershaft Fifth Gear Sleeve Puller 
T88T-7025-J, Gear Removal Collets 
T88T-7025-J i, and Remover / Replacer Tube 
T77 J-7025-B, or equivalents. 


GEAR 

REMOVAL 

COLLETS 
T88T-7025-J ( 


REMOVER/REPLACER | ТОО FORCING 
TUBE SCREW 


T77J-7025-B T84T-7025-B 


C9025-1A 
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25. Using a 12mm socket, remove six center bearing 
cover retaining bolts. Remove center bearing 
cover. 


NOTE: For reference during assembly, observe 
that reference arrow in middle of center bearing 
cover points upward. Observe that flanged side 
of center bearing cover faces inward. 


CENTER BEARINS COVER 


7 REFERENCE 


C8354-1B 


07-03A-9 
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DISASSEMBLY AND ASSEMBLY (Continued) 


28. Using a 10mm socket, remove oil trough retaining 
bolt and oil trough from upper transmission case. 


26. Using a 12mm socket, remove six front bearing 
cover attaching bolts. 


CLUTCH 
HOUSING 


T/M MAIN CASE 


SERVICE BOLT 
LOCATION 


12mm SOCKET 


id FRONT BEARING 
COVER RETAINING 1. FRONT BEARING COVER 
BOLTS (6) 2. FRONT COVER RETAINING BOLT-(6) 
C8355-1A 3. OIL TROUGH 


4. RETAINING BOLT — OIL TROUGH 

5. OUTPUT SHAFT ASSEMBLY 

6. OUTPUT SHAFT CENTER BEARING OUTER RACE 
7. INPUT SHAFT ASSEMBLY 


27. Remove front bearing cover by threading two of 
8. INPUT SHAFT BEARING OUTER RACE 


the originally installed retaining bolts into the front 
bearing cover service bolt locations (nine o'clock 
and three o'clock). Alternately tighten bolts until 
front bearing cover can be lifted away by hand. 


Remove and discard front bearing cover oil baffle. 


NOTE: Bolts threaded into service bolt locations 
will bottom against housing and lift front bearing 
cover away from transmission case. 


OIL 
BAFFLE 


NOTE: Do not remove plastic scoop ring from 
input shaft at this time. 


9. COUNTER SHAFT ASSEMBLY 
10. COUNTERSHAFT FRONT BEARING 
11. CONTERSHAFT REAR BEARING C8357-B 


29. Pullinput shaft forward and remove input bearing 


outer race. Pull output shaft rearward. 


30. Pullinput shaft forward and separate it from 


output shaft. Incline output shaft upward and lift it 
from transmission case. 
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OUTPUT 
SHAFT 
ASSEMBLY 
C8358-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


31. Remove input shaft from transmission case. 


INPUT | Ox 


б SHAFT 
/f ` ASSEMBLY 
2u 


COUNTERSHAFT 
ASSEMBLY 


2 224, = 


| SZ 
|| 


С8359-1А 


32. Remove countershaft bearing outer races (front 
and center) by moving countershaft forward and 
rearward. Pull countershaft rearward far enough 
to permit tool clearance behind front countershaft 
bearing. Using Bearing Race Puller T88T-7 120-A 
and Slide Hammer T50T- 100-A or equivalents, 
remove front countershaft bearing. 


CAUTION: Tap gently during bearing 
removal. A forceful blow can cause damage 
to bearing or transmission case. 


33. Remove countershaft through upper opening of SUBASSEMBLIES 
transmission case. 


Input Shaft 
Disassembly 
1. Remove and discard plastic scoop ring. 


2. Presstapered roller bearing from input shaft 
using Bearing Cone Remover T7 1P-462 1-B or 
equivalent, and arbor press. 


INPUT 
SHAFT 


PLASTIC 


C8361-1A 
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SUBASSEMBLIES (Continued) 


PRESS PRESS 


BEARING CONE 


REPLACER 
T88T-7025-B 
BEARING CONE 
REMOVER ep 
INPUT INPUT SHAFT Т71Р-4621-В 


ASSEMBLY 


REMOVER 
T71P-4621-B C8362-1A 


Assembly 


1. Install input shaft tapered roller bearing onto input 
shaft using a press and Bearing Cone Replacer 
T88T-7025-B or equivalent. 


Install plastic scoop ring onto input shaft. 
Manually rotate ring clockwise to ensure that 
input shaft oil holes properly engage scoop ring. 
A click should be heard as scoop ring notches 
align with input shaft oil holes. 


Output Shaft 
Disassembly 


1. Position output shaft front flange as illustrated. 
Use this flange as a reference point and dividing 
line during assembly and disassembly 
procedures. 


(FORWARD) 


3RD 
OUTPUT 2ND GEAR 
GEAR SHAFT 
FLANGE 
A ———— Y B C8364-1A 
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SUBASSEMBLIES (Continued) 


2. 


Remove pilot bearing (needle roller), snap ring, 
needle bearing, and spacer from front (short side 
of flange) of output shaft. 


OUTPUT SHAFT 
FLANGE 


4TH — 3RD 


CLUTCH HUB 
AND SLEEVE 
ASSEMBLY 


1. NEEDLE BEARING — 3RD GEAR 


O 400 P> ом 


. THIRD GEAR 

. SYNCHRONIZER RING — 3RD GEAR 

. CLUTCH HUB AND SLEEVE ASSEMBLY — 3RD/4TH 
. SPACER 

. NEEDLE BEARING (PLAIN) 

. RETAINING RING 

. ROLLER BEARING — PILOT BEARING 


C10281-1A 


Position the front (short side of flange) of output 
shaft so that it faces upward. Lift off the following 
components as a unit: 


ө Clutch hub and sleeve assembly (third / fourth). 
e Synchronizer ring (third). 

e Third gear. 

ө Needle bearing. 

Position output shaft with rear end (long side of 
flange) facing upward. Position output shaft into 


press with press cradle contacting lower part of 
second gear. 


NOTE: Ensure that output shaft flange does not 
contact or ride up onto press cradle. Improper 
positioning of output shaft can cause component 
damage. 
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07-03A-13 
PRESS 
OUTPUT 
SHAFT 
PRESS 
CRADLE 
C8367-1A 


Press off the following components as a unit: 
Center bearing, first gear sleeve, first gear, 
needle bearing, first / second clutch hub and 
sleeve assembly, first / second synchronizer 
rings, second gear, and needle bearing using 
Bearing Replacer T53T-462 1-B and Bearing 
Cone Replacer T88T-7025-B or equivalents. (Use 
T53T-4621-B as a press plate, and Bearing Cone 
Replacer T88T-7025-B to protect inner race 
rollers.) 


Assembly 


1. 


Position output shaft so that the rear end (long 
side of flange) faces upward. Install the following 
parts in the order listed. 


ө Second gear needle bearing 

ө Second gear 

Second gear synchronizer ring 

First / second clutch hub and sleeve assembly 
First gear synchronizer ring 

First gear needle bearing 

First gear 

First gear sleeve 

Center bearing (inner) 


07-03A-14 


SUBASSEMBLIES (Continued) 


NOTE: To install components onto output shaft, 
position components as shown. Press 
components into position using Bearing Replacer 
T53T-462 1-B and Bearing Plate T75L-1165-B or 
equivalents. 


. NEEDLE BEARING — 2ND GEAR 
. 2ND GEAR 
. SYNCHRONIZER RING — 2ND GEAR 


00-00 һом ~ 


2ND ! 
e CLUTCH HUB IS 
ж NONDIRECTIONAL 


€ HUB SLEEVE INSTALLATION 
IS DIRECTIONAL 


CLUTCH HUB AND SLEEVE 
ASSEMBLY - 1ST AND 2ND 


. SYNCHRONIZER RING - 1ST GEAR 

. NEEDLE BEARING - 1ST GEAR 

. 1ST GEAR 

. SLEEVE - 18T GEAR 

. CENTER BEARING - INNER C8366-1A 


NOTE: Ensure that center bearing race is 
installed into transmission case. 


NOTE: When installing first / second clutch hub 
and sleeve, ensure that smaller width of sleeve 
faces second gear (front) side. Ensure that 
reference marks face rear of transmission; they 
reference synchronizer key installation position. 


Install center bearing to output shaft. 


CENTER 
BEARING 


Ju ———4 m 


OUTPUT SHAFT 
FLANGE 


C8368-1A 
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Position output shaft so that front (short side) of 
output shaft flange faces upward. Install the 
following parts in the order listed. 


e Third gear needle bearing 

e Third gear 

e Third gear synchronizer ring 

Install third / fourth clutch hub and sleeve as 
follows: 


e Mate clutch hub synchronizer key groove with 
reference mark on the clutch hub sleeve. The 
mark should face rearward. 


e Install longer flange on clutch hub sleeve 
toward third gear (rear) side. 


NOTE: The front and rear sides of the clutch hub 
are the same except for the reference mark on 
one side. 


3RD/4TH REFERENCE 
SLEEVE MARK 


C8369-1A 


Install the following parts in the order listed. 
e Spacer 


ө Needle bearing—install with rollers upward 
(visible) 


ө Retaining ring 
e Pilot bearing (roller) 


07-03A-14 
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SUBASSEMBLIES (Continued) 


6. Install original retaining ring. Check clutch hub end . If necessary, adjust third /fourth clutch hub end 
play using a feeler gauge. play to 0.00-0.05mm (0.00-0.00 19 inch) by 
selecting required retaining ring according to the 
chart. Install a new retaining ring if necessary. 


NOTE: During installation, apply Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX, 
E4AZ-19582-B (ESP-M2C 166-H)or equivalent to 
all rotating or sliding parts. 


3RD/4TH 
CLUTCH 
HUB 


RETAINING RING SELECT CHART 


E8TZ-7030-E ' 1.70mm (0.0669 in.) E8TZ-7030-K 
| CC8371-2A 


Countershaft 
Disassembly 


1. Usinga press and Bearing Cone Remover 
T7 1P-462 1-B or equivalent, remove the 


countershaft center bearing inner race. 
BEARING CONE 
REMOVER 


T71P-4621-B 
COUNTERSHAFT 


"T 
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SUBASSEMBLIES (Continued) 


2. Using a press and Bearing Splitter D84L-1123-A 
or equivalent, remove the countershaft front 
bearing inner race. 


COUNTERSHAFT FRONT 
BEARING INNER RACE 


PRESS BEARING REPLACER 
T53T-4621-B 


BEARING COUNTERSHAFT 
SPLITTER 


D84L-1123-A COUNTERSHAFT 


— 
— 
^ = " NT 
ó ДЕШЕ 
К; 


— - » / 
- 


C8373-1B 


Assembly 

1. Using a press, a suitable press plate, and Bearing 
Replacer T53T-4621-B or equivalent, install 
center bearing inner race. 


PRESS Reverse Idler Gear Shaft 


Disassembly 


1. Remove the following parts from reverse idler 
gear shaft: 


e Retaining ring 
ө Spacer 


SPACER 


CENTER BEARING e Idler gear 
NN | 
ооа ө Needle bearings 


COUNTERSHAFT ө Thrust washer 


222). 


77 REVERSE 
ZZ IDLER 
CRADLE decote 
BEARING 
REFERENCE Ае 
МАВК 
rane REVERSE IDLER 
SHAFT 


2. Using a press, a suitable press plate and Bearing 
Replacer T53T-462 1-B or equivalent, install 
countershaft front bearing inner race. 

24.9-25.5mm 


AFTER 
ASSEMBLY 


THRUST SPACER 
WASHER ; 
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SUBASSEMBLIES (Continued) 


Assembly 


1. Install thrust washer onto reverse idler gear 
shaft. Ensure that tab on thrust washer mates 
with groove on reverse idler shaft to prevent 
rotation of thrust washer. 


2. Install the following parts onto reverse idler gear 


shaft in the order listed. RETAINING 


SCREW 


ө Needle bearings LOCATIONS RETAINING 
ө idler gear LOCATION 
e Spacer 


З. Install original retaining ring onto reverse idler 
gear shaft. Insert a feeler gauge between 
retaining ring and reverse idler gear to measure 
reverse idler gear end play. Using the chart, 
adjust reverse idler gear end play to 0. 1-0.2mm 
(0.0039-0.0078 inch) by installing a retaining ring 
of necessary thickness. 


REVERSE IDLER GEAR RETAINING RINGS 


ТОГЕ 
ETZ71568 


TOP COVER 
HOLDING FIXTURE 
T88T-7025-C 


C8408-1B 


2. Position top cover assembly into Top Cover 
Holding Fixture T88T-7025-C or equivalent. 


3. Remove backup lamp switch from top cover. 
Remove backup lamp switch pin from groove in 


Top Cover 


Disassembiy TOP FOVET: 
1. If necessary, remove dust boot and shift lever EM one type of backup lamp switch pin 


from top cover. Remove three dust cover 
retaining screws using a 4mm Allen wrench. 
Remove dust cover. 


NOTE: For reference during assembly, notice 

that grooves in bushing align with slots in lower 
shift lever pivot ball. Notice that the notch in the 
lower shift lever faces toward front of 
transmission. 


4. Using a 5/32-inch drift punch, remove spring pins 
retaining shift forks to shift rails. 
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SUBASSEMBLIES (Continued) 


NOTE: Discard original spring pins. 


SHIFT 
RAIL 


TOP COVER 
ASSEMBLY 
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WARNING: WEAR SAFETY GLASSES WHILE 
PERFORMING SHIFT RAIL REMOVAL 
PROCEDURE. 


Remove fifth / reverse shift rail from top cover 
through service bore. If necessary, insert a 

5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining rearward pressure. 


Remowve first / second shift rail from top cover 
through service bore. If necessary, insert a 

5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining rearward pressure. 


Remove third / fourth shift rail from top cover 
through service bore. If necessary, insert a drift 
punch through spring pin bore and gently rock 
shift rail from side to side while maintaining 


07-03A-18 


rearward pressure. 


10. Remove fifth / reverse cam lockout plate retaining 
bolts using a 10mm socket. Remove fifth / reverse 
cam lockout plate. 


TOP COVER q^ 5TH/REVERSE 


HOLDING CAM LOCKOUT 
FIXTURE SERVICE PLATE RETAINING 
T88T-7025-C BORE BOLT 
PLUGS 


C8376-1A 10mm 
SOCKET 


5. Ensure that fifth / reverse shift rail is in fully 
forward position. Remove spring pin from end of 
fifth /reverse rail. 


6. Remove three rubber plugs blocking shift rod 
service bores. 


CAUTION: Perform the following shift rail 
removal procedures with great care. Cover 
the lock ball bores and friction device and 
spring seats with a clean cloth held firmly in 
place during shift rail removal. Failure to 
firmly cover lock ball bores and friction 
device can result in component loss when 
the ball/friction device and spring forcefully 
leave their installed positions. 


5TH/REVERSE COVER 


CAM LOCKOUT PLATE 
TOP COVER HOLDING 


FIXTURE-T88T-7025-C 
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SUBASSEMBLIES (Continued) 


BACKUP 
LAMP 
SWITCH 


LARGE 
INTERLOCK 
PIN 


Assembly 


1. 


Position top cover into Top Cover Holding Fixture 
T88T-7025-C or equivalent. 


Position fifth / reverse cam lockout plate to top 
cover. Install fifth / reverse cam lockout plate 
retaining bolts and tighten to 8- 10-N-m (6-7 ft-lb). 


Position third / fourth shift rail into top cover 
through service bore. If necessary, insert а 

5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining forward pressure. Engage 

third / fourth shift fork with shift rail. Position 
detent ball and spring into top cover spring seats. 
Compress the detent ball and spring assembly 
using a suitable tool, and push shift rail into 
position over detent ball. Position friction device 
and spring into top cover spring seats. Compress 
friction device and spring assembly using a 
suitable tool, and push shift rail into position over 
friction device. Install spring pins retaining shift 


rail to top cover. Install spring retaining 
third / fourth shift fork to shift rail. 


Position first / second shift rail into top cover 
through service bore. if necessary, insert a 

5 / 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining forward pressure. Engage 

first / second shift fork with shift rail. Position 
detent ball and spring into top cover spring seats. 
Compress the detent ball and spring assembly 
using a suitable tool and push shift rail into 
position over detent ball. Position friction device 
and spring into top cover spring seats. Compress 
friction device and spring assembly using a 
suitable tool, and push shift rail into position over 
friction device. Install spring pins retaining shift 
rail to top cover. Install spring pin retaining 

first / second shift fork to shift rail. 
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SMALL 
INTERLOCK 


1ST/2ND 

SPRING 
AND 

DETENT 
BALL 


Position fifth / reverse shift rail to top cover 
through service bore. If necessary, insert a 

5 / 16-inch drift punch through spring ріп bore and 
gently rock from side to side while maintaining 
forward pressure. Engage fifth / reverse shift fork 
with shift rail. Position detent ball and spring into 
spring seats. Compress the detent ball and spring 
using a suitable tool, and push shift rail into 
position over detent ball. Install spring pins 
retaining shift rail to top cover. Install spring pin 
retaining fifth / reverse shift fork to shift rail. 


Install rubber plugs into service bores. 


Install interlock pins into first / second and 

third / fourth shift rails. Ensure that large and small 
interlock pins are installed into their original 
positions. 


NOTE: Improper installation of interlock pins will 
prevent activation of neutral switch and/or 
backup lamp switch. 


Apply sealant to backup lamp switch and neutral 
switch threads. Install switches to top cover and 
tighten to 25-35 N-m (18-26 ft-Ib). 


Position lower shift lever and dust cover 
assembly to top cover. Install three retaining 
screws and tighten to specification. 


CLEANING AND INSPECTION 


Cleaning 


1. Wash all parts, except ball bearings and seals, in 
a suitable cleaning solvent. Brush or scrape all 
foreign matter from the parts. Be careful not to 
damage any parts with the scraper. Do not clean, 


wash, or soak transmission seals in cleaning 
solvent. Dry all parts with compressed air. 
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CLEANING AND INSPECTION (Continued) 


Rotate the bearings in a cleaning solvent until all 
lubricant is removed. Hold the bearing assembly 
to prevent it from rotating while drying it with 
compressed air. 


General Inspection 


1. 


Inspect transmission case and housing for 
cracks, worn or damaged bores, damaged 
threads, or any other damage that could affect 
operation of the transmission. Inspect the 
machined mating surfaces for burrs, nicks or 
damage. 


Inspect the front face of case for small nicks or 
burrs that could cause misalignment of 
transmission with flywheel housing. Remove all 
small nicks or burrs with a fine stone. 


Ball Bearing Inspection 
Bearing Raceways 


1. 


Inner Ring Raceway — While holding outer ring 
stationary, rotate inner ring at least three 
revolutions. Examine raceway of inner ring for 
pits or spalling. If pits or spalling are 
unacceptable, replace the bearing assembly. 
Light particle indentation is acceptable. 


HEAVILY SPALLED INNER 
RACE. UNACCEPTABLE. 
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HEAVY PARTICLE INDENTATION AND 
LIGHT SPALLING. UNACCEPTABLE. 


Lubricate the bearings with approved 
transmission lubricant. Wrap them in a clean, 
lint-free cloth or paper, until ready for use. 


Inspect bell housing for cracks. Make sure the 
machined mating surfaces are free from burrs, 
nicks, or any other damage. 


Check the condition of shift levers, forks, shift 
rails and shafts. 


Inspect bail bearings. Refer to Ball Bearing 
Inspection. 


Outer Ring Raceway— While holding inner ring 
stationary, rotate outer ring at least three 
revolutions. Examine raceway of the outer ring 
from the same side as the raceway of the inner 
ring. If raceway is spalled or pitted, similar to that 
shown, replace the bearing assembly. Light 
particle indentation is acceptable. 


LIGHTLY SPALLED INNER 
RACE. UNACCEPTABLE. 


LIGHT PARTICLE 
INDENTATION. 
ACCEPTABLE. 


C6222-2A 
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CLEANING AND INSPECTION (Continued) 


Bearing External Surfaces 


The bearing must be replaced if damage is found in 
any of the following areas: 


1. 


Radial cracks on front and rear faces of outer or 
inner rings. 


Cracks on outside diameter or outer ring 
(particularly around snap ring groove). 


Deformation or cracks in ball cage (particularly 
around rivets). 


Spin Test 


1. 


Lubricate bearing raceways with a slight amount 
of clean oil. Turn the bearing back and forth 
slowly until raceways and balls are coated with 
oil. 


Hold bearing by inner ring in a vertical position. 
Vertical movement between the inner and outer 
rings is acceptable. Spin outer ring several times 
by hand (do not use an air hose). If roughness or 
vibration is noticeable or the outer ring stops 
abruptly, the bearing should be cleaned again and 
lubricated. Roughness in a bearing is usually 
caused by foreign particles in the bearing, which 
comes from inside the transmission case. If 
bearing is still rough after cleaning and 
relubricating three times, it must be replaced. 


Hold bearing by the inner ring in a horizontal 
position with the snap ring groove up. Spin outer 
ring several times by hand (do not use an air 
hose). If bearing is still rough after cleaning and 
re-lubricating three times (if not done in step 2), it 
must be replaced. If bearing passes the visual 
inspection and spin tests, it can be re-installed in 
transmission. 


Gear Inspection 


Inspect the teeth of each gear. If excessively worn, 
broken or chipped, replace the gear. Excessive wear 
increases backlash, which results in noise and 
unacceptable operating characteristics. 


Output Shaft Inspection 


1. 


Check output shaft for run-out by mounting the 
shaft between V-blocks and applying dial 
indicator TOOL-420 1-C or equivalent to several 
places along shaft. The standard reading of the 
indicator for run-out should be less than 0.05mm 
(0.002 inch). If run-out exceeds 0.05mm (0.002 
inch), replace mainshaft. 


Replace input shaft if splines are damaged. If 
needle bearing surface in bore of bearing is worn 
or rough, or if cone surface is damaged, replace 
shaft. 
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DIAL INDICATOR 
TOOL-4201-C 


C10282-1A 


Countershaft Inspection 


Check countershaft gear teeth and countershaft 
splines for wear or damage. Replace countershaft if 
bent, scored, or worn. 


C10283-1A 


Synchronizer Mechanism Inspection 


1. Inspect gear teeth on synchronizer ring. If there is 
evidence of chipping or excessively worn teeth, 
replace with new parts. 


2. Inspect synchronizer ring for wear. To check the 
wear of synchronizer ring, fit synchronizer ring 
evenly to gear cone. Measure clearance between 
side faces of synchronizer ring and gear with a 
feeler gauge. If clearance is less than 0.8mm 
(0.031 inch), replace synchronizer ring or gear. 


NOTE: First / second, third/fourth and 
fifth / reverse synchronizer-to-gear clearance 
specifications are the same. 


3. Inspect contact between inner surface of 
synchronizer ring and cone surface of gear. To 
inspect, apply a thin coat of Prussian Blue or 
equivalent on cone surface of gear and fit it into 
the ring. If the contact pattern is poor, correct this 
by applying compound and lapping surfaces 
together. 


4. Маке sure clutch sleeve slides easily onto clutch 
hub. 


5. Check synchronizer inserts (keys), inner surface 
of clutch sleeve, and insert groove on clutch hub 
for wear. 
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CLEANING AND INSPECTION (Continued) 


6. Check synchronizer insert spring for tension. CLUTCH HUB SLEEVE-TO-SHIFT FORK CLEARANCE (R2) 


Sun | Maximum — 


1st/2nd E 
0.1-0.4mm (0.003-0.015) 0.8mm (0.314 in.) 
3rd/4th | 
0.1-0.4тт (0.003-0.015 їп.) 0.8mm (0.314 in.) 
5th/Rev | 
0.1-0.4mm (0.003-0.015 in.) 0.8mm (0.314 in.) 


CC8662-1C 


Clutch Hub Inspection 


1. Check operation of clutch hub sleeve installed 
onto hub. 


2. Position clutch hub and sleeve horizontally. Lift 
the hub approximately three-quarters of the way 
off the sleeve. Release the hub, and observe 
downward motion. Hub should slide downward 
into sleeve on its own. It should not be necessary 
to push hub into sleeve. Service as necessary. 


C8656-1A 


Shift Fork/Clutch Hub Sleeve Inspection 


Check the contact surfaces of the shift fork and clutch C8658-1A 
hub sleeve for evidence of wear or damage. Measure 

from shift fork to the clutch hub sleeve. Clearance : : А 

should not exceed 0.8mm (0.031 inch). Extension Housing Inspection 

Inspect the extension housing for cracks. Ensure that 
the machined mating surfaces are free from burrs, 
nicks, or any other damage. If necessary, replace the 
oil seal after the extension housing has been installed 
onto the transmission. 


NOTE: The extension housing rear bushing cannot be 
serviced. If it requires service, the extension housing 
must be replaced as a unit. 


FEELER GAUGE 


Speedometer Gears Inspection 

Check the drive gear and driven gear, and the driven 
gear shaft for wear or damage. Check the O-ring and 
oil seal for weakness, wear or damage. 


C3437-1A 
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CLEANING AND INSPECTION (Continued) 


Transmission 3. Position output shaft assembly into transmission 
Assembly case. Mate input and output shaft assemblies by 
кы | positioning them at ап upward angle and setting 
1. Position countershaft into transmission case them together. 
through top opening. 


NOTE: Ensure that fourth gear synchronizer ring 
is installed at this time. 


xl — ФА 
COUNTERSHAFT 
-< ASSEMBLY 


V 


— 


` 


22 


W 
jb; 


OUTPUT 
SHAFT 
ASSEMBLY 


C8358-1A 


4. Install output shaft center bearing outer race 
using a brass drift. Seat center bearing outer 
races, maintaining bearing position illustrated. 


TRANSMISSION 
CASE WALL 


OUTER 


TRANSMISSION 
OUTPUT CASE WALL 


SHAFT 


2. Position input shaft into transmission case 
through top opening. 


NOTE: Ensure that needle roller bearing is 
installed into input shaft. 


OUTER 


| | ВАСЕ 
INPUT 


`> SHAFT 
| ASSEMBLY APPROXIMATELY 2mm 
i (0.079 IN.) 


COUNTERSHAFT 
GEAR 


-<2 


APPROXIMATELY 0mm 


pi 
— sa. 
LS 
н M4 С8406-18 


C8359-1A 
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CLEANING AND INSPECTION (Continued) 


OUTPUT SHAFT CENTER / 
BEARING OUTER "a 


COUNTERSHAFT 
CENTER 
BEARING 


C8380-1A 


Install countershaft center bearing (not race). 


NOTE: Ensure that center bearing outer races 
are squarely positioned in bores. 


Position center bearing cover to transmission 
case with reference arrow pointing upward. 
Install and tighten center bearing cover retaining 
bolts to 18-26 N-m (14-19 ft-lb). 


NOTE: Ensure that all center bearing cover 
retaining bolt heads are marked with an ''8"'. 
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CENTER BEARING COVER 
RETAINING BOLTS (6) 


БЕ) 
z^ 
F— 
pi 7 REFERENCE 
ARROW 


CENTER 
BEARING 
COVER 


С8354-18 


7. Position transmission vertically (input shaft and 


clutch housing facing upward). Ensure that input 
shaft front bearing outer race is squarely 
positioned in bore. If removed, install front cover 
oil seal using Front Cover Seal Installer 

T77 J-7025-G or equivalent. 


FRONT COVER SEAL 
INSTALLER T77J-7025-G 


FRONT COVER 
OIL SEAL 


C8412-1A 


8. Install countershaft front bearing by hand. 
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CLEANING AND INSPECTION (Continued) 


NOTE: If any related parts (such as output shaft, MEDIEN 


bearing, etc.) have been replaced, measure 
dimensions A, B, C, and D as illustrated. After 
measuring all dimensions, select bearing shim to DEPTH 


maintain end play within specified limits. MICROMETER 
D82L-4201-C 


DEPTH MICROMETER 
D82L-4201-C NN 


FRONT <l! a 
BEARING жарда IT 
COVER 


DIMENSION 
B 


DIMENSION i 
D COUNTERSHAFT DIMENSION 
FRONT BEARING A 


C8384-1A 


e Dimension A: Height of input shaft bearing 
outer race above transmission front bearing 
cover mating surface. 


e Dimension B: Depth of front cover outer race 
bore (input shaft). 


e Dimension C: Depth of countershaft front 
bearing race (transmission case to front cover 
C8383-1A mating surface). 


e Dimension D: Depth of front cover outer race 
bore (countershaft). 


e Shim computation equations are as follows: 
Dimension B - (Dimension A + shim thickness) = 
0.05 to O. 15mm (0.002 to 0.006 inch) 


Dimension C + (Dimension D - shim thickness) = 
0.15 to 0.25mm (0.006 to 0.0 10 inch) 


SHIM SELECT CHART — М500 R2 


Part Number 
ESTZ 009. 
59270255 
58270297 
EBTZ 7020 
Е8Т27025 
Е8Т270294 
89.7mm 
взт ESTZ-7029-X 
ESTZ-7029-Y 
THIS SIDE OUT ESTZ-7029-AA 
— 
EBTZTO2S EA 


CC8395-2A 
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CLEANING AND INSPECTION (Continued) 


SPACER SELECT CHART — M50D-R2 


CIIM | 57rhm E8TZ-7C434-R 3.6mm (0.141 in.) 
о (2245 in) E8T2-7C434-S 3.7mm (0.145 in.) 
Е8Т2-7С434-Т 3.0mm (0.1181 in.) 


Remove any sealant residue remaining on mating 
surfaces of transmission and front cover. 


NOTE: To prevent damage to oil seal lip during 
assembly, tape the input shaft splines along their 
entire length. 


. Apply a thin coat of oil to front cover oil seal lip. 
Position bearing shim and baffle plate into front 
cover (install shim with groove showing). Install 
spacer to transmission case countershaft front 
bearing bore. 


NOTE: If necessary, apply a sufficient quantity of 
grease to shim, bearing cover and oil baffle to 
retain them in position during assembly. 


. Apply a 1/8-inch bead of Silicone Rubber 
D6AZ-19562-BA (ESE-M4G 195-A) or equivalent 
to front cover and front cover retaining bolt 
threads. Install front bearing cover to 
transmission case. Install and tighten front 
bearing cover retaining bolts to 16-22 N-m (12-16 


OIL 
BAFFLE 


. Position transmission horizontally in holding 
fixture. Assemble the following parts in the order 
listed. 


e Ball 
e Fifth gear sleeve 


NOTE: Install fifth gear sleeve using nut, Shaft 
Adapter-Replacing, T75L-7025-L, Adapter 
T88T-7025-J2, and Remover / Replacer Tube 
T75L-7025-B, or equivalents. 


ft-Ib). 


NOTE: Ensure that front bearing cover retaining 
bolt heads are marked with a “6”. 
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CLEANING AND INSPECTION (Continued) 


DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 


. SYNCHRONIZER RING — REVERSE 
LOCKNUT — COUNTERSHAFT . THRUST WASHER | 
COUNTERSHAFT REAR BEARING . SPLIT WASHER (2 PCS) . 5TH GEAR — COUNTERSHAFT 
THRUST WASHER . FIXING BOLT — SHIFT ROD . NEEDLE BEARING — 5TH GEAR 
. FIXING BOLT — REVERSE IDLER GEAR . SHIFT RAIL/FORK/HUB/SLEEVE . SLEEVE — 5TH GEAR 
. REVERSE IDLE GEAR ASSEMBLY ASSEMBLY . BALL 
. BEARING — OUTPUT SHAFT REAR . LOCK BALL (STEEL) . CENTER BEARING COVER 
. REVERSE GEAR — OUTPUT SHAFT SHIFT RAIL . STH/REVERSE COUNTER LEVER 
. SLEEVE — OUTPUT SHAFT . SPRING — SHIFT RAIL LOCKPLATE RETAINING BOLT 
. COUNTERSHAFT REVERSE GEAR . SYNCHRONIZER RING — 5TH GEAR 
. NEEDLE BEARINGS . STH GEAR — OUTPUT SHAFT C10280-2A 


олор ом 


о0о 00 м 


1 
1 


. Install fifth gear needle bearing onto fifth gear NOTE (4 x 2 models): To install fifth gear assembly, 
(countershaft). perform the process in two steps. First, install Gear 
| T Installing Spacer T88T-7025-F. When tool bottoms, 

| í е s .. - add Gear Installing Spacer T88T-7025-G, and press 

nstalling Space - -F, Gear Installing : . " 
Spacer T88T-7025-G, Shaft Adapter fifth gear assembly the rest of the way into position. 


T75L-7025-P, Shaft Adapter Screw NOTE (4 x 4 models): Installation of fifth gear 
T75L-7025-K, Remover / Replacer Tube assembly is similar to 4 x 2 installation except that 
T75L-7025-B (4 x 2 models only), Or Remover / Replacer Tube T85T-7025-A and TOD 
Remover / Replacer Tube T85T-7025-A (4 x 4 Bearing Remover / Replacer Adapter T84T-7025-A 
models only) nut, and washer, or equivalents. are used. 

Ensure that long flange on fifth gear faces 

forward. 
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CLEANING AND INSPECTION (Continued) 


SHAFT ADAPTER 
T75L-7025-P 


GEAR INSTALLING 
SPACER SHAFT ADAPTER 
T88T-7025-F SCREW 
T75L-7025-K 


GEAR INSTALLING 
SPACE 
T88T-7025-G 


15. Position counter lever assembly to transmission 
and install thrust washer and retaining ring. Apply 
sealant to counter lever fixing bolt threads. Install 
counter lever fixing bolt and tighten to 8-10 Nem 
(6-7 ft-Ib). 


. If removed, position fifth / reverse shift fork and 
shift rail to top cover. Insert fifth / reverse shift rail 
through top cover bore and fifth / reverse shift 
fork. Install spring and detent ball to lower part of 
rod. 


5TH/REVERSE 
SHIFT FORK 


5TH/REVERSE 
SHIFT RAIL 


SPRING AND 
DETENT BALL 
C8386-1A 


17. Assemble the fifth / reverse synchronizer hub, 
sleeve, and fifth gear synchronizer ring to 
fifth /reverse shift fork and rod assembly. 
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REMOVER/REPLACER 
TUBE 


T75L-7025-B 
(10 1/2 INCHES LONG) 


NOTE: Install the longer flange (on the 

fifth / reverse hub, sleeve, and synchronizer 
assembly) toward the front of transmission. The 
reference mark on synchronizer sleeve must be 
installed toward reverse gear side. 


CLUTCH HUB SYNCHRONIZER 
SLEEVE KEY 


SPRING REFERENCE 
SYNCHRONIZER KEY MARK 


Cu 
24 
gr 
LONG db SHORT 


120° — 


CLUTCH 
HUB 


Ж? ТЕ 


М 


REVERSE 
GEAR 
SIDE 


C8387-1A 


18. Install fifth / reverse shift fork and shift rail 
assembly (including fifth / reverse synchronizer 
hub, sleeve, and fifth gear synchronizer ring) to 
countershaft. Mate shift fork gate to fifth /reverse 
counter lever end. Install fifth / reverse fork and 
shift rail assembly with threaded fixing bolt bores 
(in rail and transmission case) aligned with each 
other. 


NOTE: For ease of assembly, position the 

fifth / reverse shift fork into the rearmost of the 
three detent positions (rearmost from threaded 
bore). Return shift fork to neutral gear position 
after installation. 
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CLEANING AND INSPECTION (Continued) 


a. Apply sealant to fifth /reverse shift rail fixing NOTE: If clutch hub and/or counter reverse gear 
bolt threads. install fifth / reverse shift rail have been replaced, new split washers must be 
fixing bolt to transmission case. Tighten selected to maintain end play within specified 
fifth / reverse shift rail fixing bolt to 20-30 N-m limits. Measure end play using a feeler gauge. 
(16-22 ft-lb). Select replacement split washers using the chart. 

Ensure that split washers are a matched set of 
COUNTER LEVER ASSEMBLY identical thickness. 


FIXING BOLT LOCATION 


FEELER 
GAUGE 


OUTPUT 
SHAFT 


| 


Г 5TH/REVERSE SHIFT 
- ROD FIXING BOLT 
| leg 
TEE 


C8418-1A 


19. Apply sealant to oil passage retaining bolt. 
Position oil passage to transmission case and 
install retaining bolt. Tighten oil passage retaining 
bolt to 8-9 N-m (6-7 ft-Ib). 


SPLIT COUNTERSHAFT 
WASHER C8388-1A 


SPLIT WASHER SELECT CHART 


E8TZ-7R482-D 3.3mm (0.129 in.) 
E8TZ-7R482-E 3.4mm (0.133 in.) 
To Be Determined 3.05mm (0.120 in.) 


OIL PASSAGE ` VL | 
RETAINING e — 
BOLT Y B : 
N REAR ; 
on To Bo Determined алатта) — — | 
To Be Determined 3.25mm (0.127 in.) 


To Be Determined 3.35mm (0.131 in.) 


CC10284-1A 


PASSAGE 
C6721-1A 


20. Install split washer and thrust washer onto 
countershaft. | | 
21. Install reverse synchronizer ring and needle 
bearings into counter reverse gear. Install counter 
reverse gear and needle bearings onto 
countershaft as an assembly. Install thrust 
washer to countershaft. 


07-03A-30 


CLEANING AND INSPECTION (Continued) 


22. 


Press thrust washer forward (by hand) against 
shoulder on countershaft. Maintain forward 
pressure against thrust washer and insert feeler 
gauge between thrust washer and counter 
reverse gear. Using the chart, determine correct 
thrust washer to obtain specified end play. 
Counter reverse gear end play: 0.25-0.35mm 
(0.009-0.0 13 inch). 


OUTPUT 


THRUST 
WASHER 


COUNTERSHAFT 


C8390-1A 


THRUST WASHER SELECT CHART 


23. 


24. 


25. 


n 
n 


7.65mm (0.301 in.) 


7.75mm (0.305 in.) 


CC10285-1A 


Temporarily install a suitable spacer (inner bore 
larger than 21mm, outer bore smaller than 36mm, 
15-20mm O/A length) in place of countershaft 
bearing. Loosely install countershaft locknut to 
retain components. 


NOTE: Installation of a suitable spacer prevents 

thrust washer and split washers from slipping off 
shaft, and avoids interference with reverse idler 

gears. 


Install reverse idler gear assembly. Apply sealant 
to reverse idler gear fixing bolt threads. Install 
and tighten fixing bolt to 79-116 N-m (58-86 ft-Ib). 


Drive sleeve and reverse gear assembly onto 
output shaft using Gear Installing Spacer 
T88T-7025-G, Shaft Adapter T75L-7025-P, Shaft 
Adapter Screw T75L-7025-K, 

Remover / Replacer Tube T75L-7025-B (4 x 2 
models only), Remover / Replacer Tube 
T85T-7025-A (4 x 4 models only), nut, and 
washer, or equivalents. 


NOTE: Install reverse gear with longer flange 
facing rearward. 
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26. 


27. 
28. 


29. 


30. 


31. 


Install output shaft rear bearing using Gear 
Installing Spacer T88T-7025-G, Shaft Adapter 
T75L-7025-P, Shaft Adapter Screw 
T75L-7025-K, Remover / Replacer Tube 
T75L-7025-B (4 x 2 models only), or 
Remover / Replacer Tube T85T-7025-A (4 x 4 
models only), nut, and washer, or equivalents. 


Remove temporary spacer from countershaft. 


Install countershaft rear bearing by hand. 


NOTE: Tightening shaft locknuts without fully 
seating bearing can cause damage to output 
shaft threads. 


Lock transmission into first and third gears. Install 
new output and countershaft locknuts hand tight. 
Tighten output shaft locknut to 216-274 N-m 
(160-200 ft-Ib). Tighten countershaft locknut to 
128-196 N-m (94-144 ft-Ib). 


NOTE: Always install new output and 
countershaft locknuts when assembling 
transmission. Locknuts unstaked during 
disassembly cannot be reused. 


Stake (tightened) locknuts to bottom of shaft 
groove using Countershaft Locknut Staking Tool 
177 J-7025-F or equivalent. 


COUNTERSHAFT LOCKNUT 
STAKING TOOL 
T77J-7025-F 


J ЛУ OUTPUT 
/ t v SHAFT 
\ LOCKNUT 

OUTPUT 

SHAFT 

REVERSE IDLER 
GEAR ASSEMBLY 
COUNTERSHAFT 
LOCKNUT 


C8391-1A 


Install speedometer drive gear and steel ball to 
output shaft. Install snap ring retaining 
speedometer drive gear to output shaft (4 x 2 
models only). 


NOTE: The speedometer drive gear contains 
three detents into which the steel drive ball can 
be installed. The steel drive ball can be installed 
into any of the three detents. 


NOTE: Depending upon application, one of two 
different speedometer drive gears may be 
installed. They are color coded (green, and 
white). When installing a speedometer drive gear, 
ensure that replacement gear is the same color 
as original. Speedometer drive gear part numbers 
and corresponding colors are as follows: 
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CLEANING AND INSPECTION (Continued) 


ө White (Natural) —E8TZ-17285-B EXTENSION 
ө Green—E8TZ-17285-C HOUSING МЕн DIL 


- 


қ ⁄ (7 
= j | / X 
77 


D 
EXTENSION HOUSING 
SEAL REPLACER 
EUR T61L-7657-A MAIN VIEW 


С6722-1А . Fill transmission with specified quantity of 
Motorcraft MERCON® Multi-Purpose Automatic 
32. Remove any sealant residue from mating Transmission Fluid XT-2-QDX orDDX, 
surfaces of transmission case and extension Е4А2-19582-В (ESP-M2C 166-H) transmission 
housing. Apply a 1/8-inch bead of Silicone fluid. 


Rubber D6AZ- 19562-BA(ESB-M4G92-A or 
ESE-M4G 195-A) or equivalent to transmission 
case. 


NOTE: Extension housing bushing cannot be 
serviced. If bushing requires service, extension 
housing must be replaced as a unit. 


33. Position extension housing to transmission to = — iii -mmm] .. 


case, and install extension housing retaining 3 |. PLUG 
bolts. Tighten bolts to 32-46 N-m (24-34 ft-lb). beu 
TRANSMISSION 


34. Place synchronizers into neutral gear position. — x ; DN 
Ensure that shift forks on top cover assembly are l 
in neutral gear position. 


35. Position top cover to transmission case, and 
carefully engage shift forks with synchronizers. 
Apply sealant to the two rearmost top cover 
retaining bolts, and install them into top cover rear 
retaining bolt locations. Install remaining top SPECIFICATIONS 
cover retaining bolts (no sealant). Tighten top 
cover retaining bolts to 16-22 N-m (12-16 ft-Ib). 
NOTE: Do not apply sealant to top cover or FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION — GEAR RATIOS 


transmission case mating surfaces. If necessary, 
apply a small quantity of grease to sealing gasket 
to retain gasket in position during assembly. 


36. Install transmission drain plug and tighten to 
40-58 N-m (29-43 ft-Ib). FIFTH 


37. If removed, install rear oil seal into extension 
housing using Extension Housing Seal Replacer 
T61L-7657-A or equivalent. Ensure that oil seal 
drain hole faces downward. 
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SPECIFICATIONS (Continued) 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION 
INSPECTION STANDARDS 


Mainshaft Runout Not to Exceed | 0.002 | 0.05 | 
Shift Fork to Clutch Sleeve Not to Exceed | | ов | 
Synchronizer Ring to Conical Face of Gear | 0.059 | 15 | 


TORQUE SPECIFICATIONS 


Description Nm | 
Output Shaft Locknut 216-274 


Taner Bearing Cover — | вов | wi 
! 


Counter Lever Shaft Fixing Bolt 27-37 
Rock Piate ШЕГІН | e 
Drain Plug 40-58 | 2943 | 


Backup Lamp Swich [aas | 72” 
Neutral Switch (If Equipped) | 2435 | 1726 | 


Rear Oil Passage (Extension Housing) 
Sth/Reverse Shift Rail Fixing Bolt | 2130 | 


CC10286-1A 
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APPROXIMATE LUBRICANT REFILL CAPACITY 


Transmision | US. Pints | imperial Pints | Lers | 


Five-Speed Manual 
Overdrive Transmission 
MERCON® or Equivalent* 7.6 


*Motorcraft MERCON® Multi-Purpose Automatic Transmission Fluid, XT-2- 
ООХ or ООХ, Е4А2-19582-В (ESP-M2C166-H) or equivalent. CC8409-1C 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION ASSEMBLY 


STANDARDS 
€ 
[Revere idler Gear End Pay [0000000078 | o1o2mm - 
ЕГТІСІІЗ 
0203 | 


5th/Rev. Hub End Play 0.00-0.0019 | 0.00-0.05mm 
Counter Reverse Gear 0.0098-0.0138 
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SPECIAL SERVICE TOOLS 


NOTE: The following toois are inciuded in Tool Kit Number T-1988-F-FLM-LT 


[umber | Description [Number 


Description | 


Т74Р-77248-А Extension Housing Seal Remover Т71Р-4621-В Bearing Cone Remover 
T77J-7025-F Countershaft Locknut Staking Tool D84L-1123-A Bearing Splitter 
T88T-7025-A Mainshaft Locknut Wrench T88T-7025-C Top Cover Holding Fixture 


THES 
TERT 
T50T-100-A Countershaft Fifth Gear Sleeve Puller 


CC8410-C 


T75L-1165-B _ | Bearing Plate — m 


ROTUNDA EQUIPMENT 


 — — Mode | Description —— 


CERT. 


077-0008 
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Transmission, Manual —Borg-Warner T- 18 Four-Speed 
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SECTION 07-03B Transmission, Manual—Borg-Warner 
T-18 Four-Speed 


SUBJECT PAGE 
DESCRIPTION eee MED m 07-03B-1 
DIAGNOSIS AND TESTING....................................... 07-03B-1 
DISASSEMBLY AND ASSEMBLY 
Sub-Assemblies................................................. 07-03B-12 
TRANSMISSION Q u eran тере QS u жырда ounce napa 07-03B-7 
REMOVAL AND INSTALLATION 
Crossmember—F-150—F-250 апа 
ВТОЙСО анары анары абы 07-ОЗВ-5 


VEHICLE APPLICATION 


Applies to F-150—F-250 (4x2) (4x4) and Bronco 
Vehicles 


DESCRIPTION 


The four-speed Model T-18 transmission is equipped 
with a center, floor-mounted gear shift lever. 


The first and reverse gears are spur gears and the 
second, third and fourth speed gears are helical cut 
and are synchronized for ease in shifting. 


The input shaft is supported by the crankshaft pilot 
bearing and by a ball bearing, which is pressed onto 
the shaft and into the transmission case. 
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The front end of the output shaft is supported by a pilot 
bearing installed in the input shaft. The rear end of the 
output shaft is supported by a ball bearing which is 
pressed onto the shaft and into the transmission case. 
The bearing and shaft are retained in the case by a 
snap ring. The rear oil seal, speedometer gear, and 
rear bushing are contained in the extension housing, 
which is bolted to the rear of the case on 
F-150—F-250 (4x2) only. 


DIAGNOSIS AND TESTING 


Refer to Section O7-OOB, 
Transmission—Manual— General Service, for 
Diagnosis and Testing Procedures. 


REMOVAL AND INSTALLATION 


Transmission —F-150—F-250 (4X2) 
Removal 


1. Remove the floor mat, the body floor pan cover, 
the gearshift lever shift ball and boot as an 
assembly. Remove the isolator pad. 


Raise the vehicle and position safety stands. 
Position a transmission jack such as Rotunda 
066-000 17, or equivalent under the transmission, 
and disconnect the speedometer cable. 


Disconnect the back-up lamp switch located at 
the rear of the gear shift housing cover. 


Disconnect the driveshaft or coupling shaft and 
clutch actuator from the transmission and wire it 
to one side. 


Disconnect the transmission mount and remove 
the transmission crossmember. 


Remove the transmission attaching bolts. 


Move the transmission to the rear until the input 
shaft clears the clutch housing. Lower the 
transmission. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Place the transmission on a transmission jack, 
install guide studs in the clutch housing and raise 
the transmission until the input shaft splines are 
aligned with the clutch disc splines. The clutch 
release bearing and hub must be properly 
positioned in the release lever fork. 


Slide the transmission forward on the guide studs 
until it is in position on the clutch housing. Install 
the attaching bolts and tighten them to 48-67 Nem 
(35-50 ft-Ib). Remove the guide studs and install 
the two lower attaching bolts. 


Install the crossmember and transmission mount. 
Tighten fasteners to specifications. 
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Connect the speedometer cable and clutch 
actuator. 


Install the bolts attaching the front U-joint of the 
coupling shaft to the transmission output shaft 
flange. Tighten the bolts and nuts to 
specifications as listed in the specifications of 
Section 15-60, Driveshaft— Single Type U-Joint. 


Connect the back-up lamp switch. 


Install the shift lever, boot and shift ball as an 
assembly and lubricate the spherical ball seat 
with Long-Life Lubricant C1AZ-19590-BA 
(ESA-M 1C7 5-B) or equivalent. 


Install the isolator pad. Install the floor pan cover 
and floor mat. 
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REMOVAL AND INSTALLATION (Continued) 


Transmission 
F-150 —F-250 (4X4) Bronco 
Removal 


1. 


Open door and cover seat. 


2. Remove the four screws holding the floor mat. 

3. Remove the eleven screws holding the access 
cover to the floor pan. Place the shift lever in the 
reverse position and remove the cover. 

Remove the insulator and dust cover. 

5. Remove the transfer case shift lever, shift ball 
and boot as an assembly. 

6. Remove transmission shift lever, shift ball and 
boot as an assembly. 

7. Raise the vehicle on a hoist. 

Remove the drain plug and drain the transmission. 

9. Disconnect the rear driveshaft from the transfer 
case and wire it out of the way. 

10. Disconnect the front driveshaft from the transfer 
case and wire it out of the way. 

11. Remove the shift link from transfer case. 

12. Remove the speedometer cable from the transfer 
case. 

13. Position a transmission jack under the transfer 
case. Remove the six bolts holding the transfer 
case to the transmission and lower the transfer 
case from the vehicle. 

14. Remove the eight bolts that hold the rear support 
bracket to the transmission. 

15. Position a transmission jack under the 
transmission and remove the rear support 
bracket and brace. 

16. Remove the four bolts that hold the transmission 
to the bell housing. 

17. Remove the transmission from the vehicle. 

Installation 


1. 


Place the transmission on a transmission jack and 
install її їп the vehicle installing two guide studs in 
the bell housing top holes, to guide the 
transmission into position. 
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ааа 


11. 
12. 


1З. 
14. 


15. 


16. 
17. 
18. 
19. 


Install the two lower bolts. Remove the guide 
studs and install the upper bolts. 


Place the rear support bracket in position and 
install the eight retaining bolts. 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


Position the transfer case on the transmission 
jack and install the six retaining bolts and gasket. 
Position the transfer case on the transmission 
and tighten the bolts as listed in the appropriate 
transfer case section. 


Install the transfer case shift link. 

Position and install the speedometer cable. 
Remove wire and connect front driveshaft. 
Remove wire and connect rear driveshaft. 


. Fill transfer case (as required) with MERCON® 


Multi-Purpose Automatic Transmission Fluid 
XT-2-QDX or -DDX 

E4AZ-19582-B(ESP-M2C 166-H) or equivalent 
and fill the manual transmission with Standard 
Transmission Lubricant (SAE 80W), 
D8DZ-19C547-A (ESP-M2C83-C) lubricant or 
equivalent. 


Lower vehicle. 


Remove fabricated dirt shield and prepare gasket 
area. 


Position gasket and shift cover. 


Install two pilot bolts, then install remaining shift 
cover retaining bolts. 


Install transfer case shift lever, shift ball and boot 
as an assembly and transmission shift lever, shift 
ball and boot as an assembly. 


Install dust cover and insulator. 

Install access cover to floor pan screws. 
Install the four floor mat screws. 

Install the four boot area screws. 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember —F-150—F-250 and Bronco 
Crossmember Installation — F-150 —F-250 (4x2) 


„лз a 


SCREW 
388824 
81-108 Nem 
(60-80 FT-LB) 


Ы 


NUT АМО WASHER 
621945 

81-108 Nem 

(60-80 FT-LB) 


NUT 

800537 
58-77 N:m 
(43-57 FT-LB) 


GUSSET (RH) 
7R314 


CROSSMEMBER 
5060 


FRONT OF VEHICLE 


BOLT 
802114 


NUT-800937 
58-77 N:m 
CROSSMEMBER (43-57 FT-LB) 
5060 


TYPICAL INSTALLATION 
VIEW Z 


GUSSET (LH) 
7F468 


C7026-2A 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation — Е-150— Е-250 (4x4) 
and Bronco 


62 SS M 
70-100 Мет м 
(52-74 FT-LB) 2 


CROSSMEMBER 
5C128 


F-150-F-350 (4x4) 


FRAME 
ASSEMBLY RIVET 
5005 


Removal 
1. Raise vehicle on hoist. 


2. Remove skid plate, if so equipped. Remove heat 
shield from catalytic converter. 


CAUTION: Use extreme caution when 
working in the area of the catalytic converter 
because of the extremely high temperatures 
generated by the converter. 


Remove two nuts connecting upper gusset to 
frame on both sides of the frame. 


Remove nut and bolt assembly connecting gusset 
to crossmember. Remove gusset on left side. 


Remove bolts holding transmission to 
transmission support plate on crossmember 
(4x4). 


Remove bolts attaching transmission to insulator 
(4x2). 


Raise transmission with a transmission jack. 


Remove the nut and bolt assemblies connecting 
the support plate to crossmember. Remove 
support plate. Remove right gusset (4x4). 


CROSSMEMBER 
5030 


REINFORCEMENT 
5135 


10. 
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CROSSMEMBER 
5030 


Remove nuts attaching insulator to crossmember. 
Remove insulator. Remove right gusset (4x2). 


Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 


Installation 


1. 


Install crossmember and transmission support 
plate, and position right and left gussets on bolts 
in frame (4x4). 


Install crossmember and insulator and position 
right and left gussets on bolts to frame (4x2). 


Install nuts on upper gusset to frame bolts and 
tighten to specification. 


Install crossmember to frame nut and bolt 
assembly and tighten to specification. 


Install nut and bolt assembly connecting gusset to 
crossmember and tighten to specification. 


Install nut and bolt assemblies connecting 
transmission support plate to crossmember and 
tighten to specification (4x4). 
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REMOVAL AND INSTALLATION (Continued) 


Remove the rubber boot and floor pan cover. 


Shift the unit into second gear, remove the lock 
pin and remove the shift lever from the shifter 
housing. 


Install nuts connecting insulator to crossmember 
and tighten to specifications (4x2). 


Lower the transmission. 


Install bolts connecting transmission support 


plate to transmission and tighten to specification. Installation 


1. Install the shift lever in the shifter housing, making 


; Install bolts connecting insulator to transmission 
and tighten to specifications (4x2). sure that the slot in the lever aligns with the tab in 


the housing. Install the lock pin. 
Install the rubber boot and floor pan cover. 


Warm the ball with a heat gun to 60°-82°C 
(140?-180?F) and tap the ball on the lever with a 
7 / 16 inch socket and mallet. Install the plastic 
shift pattern insert. 


. Install skid plate, if so equipped. Install heat shield 
over catalytic converter. Tighten all nuts and bolts 
to specification. 


. Lower vehicle. 


Shift Lever 


NOTE: Remove the shift ball only if the shift ball, boot 
or lever is to be replaced. If either the ball, boot or 
lever is not being replaced, remove the ball, boot and 
lever as an assembly. 


DISASSEMBLY AND ASSEMBLY 


Transmission 


Refer to the following illustration for disassembled 


Removai view. 


1. If shift ball removal is required, remove the plastic 
insert from the shift ball. Warm the ball with a heat 
gun to 60?-82? C (140°-+80°F) knock the ball 
off the lever with a block of wood and a hammer, 
taking care not to damage the finish on the shift 
lever. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FIRST AND RING 
SECOND SPEED 
SYNCHRONIZER SPACER 
ASSEMBLY REVERSE 
IDLER 


GEAR 


THRUST WASHERS 
CLUSTER GEAR 


NEEDLE 
BEARINGS 


SLEEVE 
SPACER 


SNAP 
| 7150 REVERSE IDLE SHAFT 
7161 
NEEDLE 
PLATES BEARING LOCKWASHER 
| 7164 THRUST 
WASHER ` 
' BLOCKING SPACERS LOCKPLATE 
RING 
7175 PTO O-RING BOLT ; 
COVER THIRD SPEED Ž «-— COUNTERSHAFT 
GASKET GEAR 
` Т BLOCKING ` 
ВЕЕ RING THIRD AND HIGH 
COVER SYNCHRONIZER 
7165 OUTPUT SHAFT ASSEMBLY 
. BLOCKING 
CASE ASSEMBLY RING 
T SNAP 
is SYNCHRONIZER RING 
HOUSING : SPRING 
SNAP RING 
GASKET 


FLAT WASHER 


INPUT SHAFT 
PILOT BEARING 


OIL SEAL ROLLERS (22) 


ANNULAR 


4" BEARING | INPUT SHAFT 
BEARING 


SPEEDOMETER 
DRIVE GEAR 


STEEL BALL 
SNAP RING 


Disassembly 


1. Position the transmission assembly in a suitable 
holding fixture T57L-500-B or equivalent. Drain 
the transmission and shift the unit into second 
gear before removing the housing assembly. 


Т571-500-В 
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Lock the transmission in two gears; then, remove 
the U-joint flange and oil seal. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove the speedometer driven gear and 
bearing assembly. 


4. Remove the output shaft bearing retainer (or 
extension housing). 


5. If equipped, remove the speedometer drive gear 
snap ring retainer. Slide the speedometer drive 
gear off the output shaft. 


6. Remove the output shaft bearing snap ring 
retainers from the output shaft and from the 
bearing. Remove bearing spacer. 
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7. install Tool, T75L-7025-B, F, H and T84T-7025-B 
on the output shaft and over the output shaft 
bearing. Remove the output shaft bearing. 


BEARING 
COLLET 
22, T75L-7025-F 
- 


ye 


e, 
BEARING A 
COLLET SLEEVE 
T75L-7025-H REMOVER/REPLACER 
TOOL 
T75L-7025-B 


FORCING SCREW 
T84T-7025-B 
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8. Remove the input shaft bearing retainer. Remove 


the input shaft bearing snap ring from the input 
shaft and from the bearing. 


9. Install tool on the input shaft and over the input 


shaft bearing. Remove the input shaft bearing. 


О 2 
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10. Remove the output shaft assembly from the case. 


€ 
ЛА 


€ 
E C3131 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Remove the input shaft assembly from the case. 
Do not lose the 22 pilot bearing rollers from the 
inner end of the shaft. 


C3137-1A 


12. Remove the reverse idler gear shaft and the 
countershaft retainer from the end of the 
transmission case. 


LLI 


REVERSE IDLER SHAFT AND 


COUNTERSHAFT RETAINER C3138-B 


13. Remove the reverse idler gear shaft, using the 
Tools, Т5ОТ-100-А and T50T-7 140-С, or their 
equivalents. 
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Q REVERSE IDLER 
SHAFT REMOVER-T50T-7140-C 


IMPACT SLIDE HAMMER-TSOT-100-A 
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14. Remove the reverse idler gear from the case. 


15. Remove the countershaft with the same tools 
used to remove the reverse idler gear shaft. 


16. Install a suitable dummy shaft tool in the 
countershaft. Remove the countershaft gear 
assembly from the case. Guide the countershaft 
assembly (with the dummy shaft tool installed) 
out of the case so that the roller bearings and 
spacers that remain in the countershaft are not 
lost. 


Assembly 


NOTE: If a bearing is not used, be sure that a protector 
is used over the 3-4 synchronizer to prevent jamming 
the 4th blocking ring onto the cone seat. 


1. Coat all parts, especially the bearings, with 
specified transmission lubricant to prevent 
scoring when the transmission is first put into 
operation. 


2. Position the countershaft gear assembly thrust 
washers in the transmission case. 


3. Position the countershaft gear assembly (with 
dummy shaft tool installed) in the transmission 
case. Use care so that no roller bearings are 
lost, and so that the thrust washers are not 
moved out of position. 


4.  Carefully, drive out the countershaft gear 
assembly dummy shaft by installing the 
countershaft from the rear of the transmission 
case. Position the slot in the rear of the 
countershaft so that it can be engaged by 
the shaft retainer. 


5. Position the reverse idler gear assembly in the 
transmission case, and install the reverse idler 
gear shaft with a new O-ring. Position the slot in 
the rear of the shaft so that it can be 
engaged by the shaft retainer. 


6. Install the countershaft and reverse idler gear 
shaft retainer. 


7. Load the 22 pilot bearing rollers in the inner end of 
the input shaft (use petroleum jelly to keep the 
pilot bearings in position). Position the input shaft 
assembly in the transmission case and install the 
blocking ring on the input shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. 


10. 


11. 


12. 


13. 


14. 
15. 


Install the output shaft assembly in the 
transmission case. Use care so that the pilot 
bearing rollers are not permitted to drop out 
of the input shaft. 


Install a dummy bearing (Tool T75L-7025-Q or 
equivalent) on the transmission input shaft. This 
tool is necessary to keep the input and output 
shafts in alignment when installing the output 
shaft bearing. 


Assemble the locating snap ring to the outer race 
of the output shaft bearing in the groove provided. 


Install the output shaft bearing using the tools, 
T75L-7025-B, L (or equivalent) as shown. 


AY xA 
NOD Swarr ADAPTER — REPLACING—T75L-7025-L 
б 


c REMOVER/REPLACER TUBE 


а e 


REMOVER/REPLACER 


TUBE — T75L-7025.B С 
(tr 


S ES 4 


FORCING NUT 


р, 
VIEW C | 
| 


Install the flatwasher against the rearward face of 
the output shaft bearing. (The properly installed 
washer will be external to the main body of the 
transmission.) 
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Install a snap ring at the rearward surface of the 
washer in the output shaft groove provided. 


Remove the dummy bearing from the input shaft. 


Install the input shaft bearing using the Tools, 
T75L-7025-B, K, R, S (or equivalents) as shown 
in the illustration and install the snap ring. Use the 
thickest select fit snap rings which will fit on the 
bearing. 
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16. 


17. 


18. 


19. 


20. 


21. 


COMPRESSION COLLAR 
T75L-7025-R 


INPUT SHAFT 
COLLAR T75L-7025-S 


VIEW A 


SHAFT SLEEVE REPLACER 
T75L-7025-K 


е! 
44... 


VIEWB 


REMOVER/REPLACER TUBE 
T75L-7025-B 


fj V) 
Ир 


еее о. 
92.2... 
NM SR SC 
Ч OSS, 
ORS 


FORCING NUT 


L^ 
VIEW C | 


Install the input shaft bearing spacer and retainer 
gasket and retainer. Tighten the bolts to 
specification. 
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Position the speedometer drive gear (and spacer, 
if used) on the output shaft over lock ball and 
install the speedometer drive gear retaining snap 
ring. 


Using a new gasket install the output shaft 
bearing retainer (or extension housing). Tighten 
the bolts to specification. 


Lubricate the extension housing bushing and seal 
and the U-joint flange with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C75-B) or equivalent. 


If equipped, install the U-joint flange. Lock the 
transmission in two gears and tighten the 
retaining nut to specifications. 


Install the gear shift housing assembly (with 
Standard Transmission Lubricant (SAE 80W), 
and unit shifted into second gear) on the 
transmission and tighten the cover bolts to 
specification. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Fill the transmission to the proper level with 
Standard Transmission Lubricant (SAE 80W) 
D8DZ-19C547-A (ESP-MC83C) or equivalent. 
Add 1/4 liter (1/2 pint) of lubricant through the 
speedometer cable hole in the rear transmission 


extension housing. 


NOTE: This lubricant keeps the rear bushing 
lubricated. Failure to add rear bushing lubricant 
can result in premature bushing wear. 


Sub-Assemblies 
Output Shaft 
Disassembly 


1. 


Remove the third- and high-speed synchronizer 
hub snap ring from the output shaft, and slide the 
third- and high-speed synchronizer assembly and 
the third-speed gear off the shaft. 


Remove the synchronizer sleeve and the inserts 
from the hub. 


Before removing the two snap rings from the ends 
of the hub, check the end play of the second 
speed gear. There should be 0.127-0.609mm 
(0.005 to 0.024 inch) of end play. 


Make an index mark on gear and hub before 
disassembly to insure same hub and gear 
alignment upon reassembly. These parts are 
matched parts. Slide the low and second speed 
gear off the hub. Be careful not to lose spring or 
plates. 


Remove the snap ring from behind the 
synchronizer hub. Pull synchronizer hub from the 
shaft. Remove the blocking ring. 


Remove the snap ring from behind the second 
speed gear and remove the gear and thrust 
washer from the output shaft. 


PLATE SLOTS 


(3 PLACES) С3141-18 
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Assembly 


1. 


9. 


Place output shaft with splined (output) end up in 
a soft-jawed vise. 


Place second speed gear against thrust washer 
flange on shaft, then assemble snap ring in 
groove behind gear. 


Place blocking ring on second speed gear. 


Assemble the second speed synchronizer 
assembly over the splines of main shaft, aligning 
the three blocking ring cut-outs with shifting 
plates. The low and second gear shift fork groove 
should be located to rear of transmission. 


Place a snap ring in the main shaft groove behind 
clutch hub. 


Turn output shaft over and assemble third speed 
gear against output shaft shoulder. 


Place blocking ring on third speed gear. 


Assemble third and high synchronizer assembly 
over output shaft splines. Align the three blocking 
ring slots with shifting plates and position the end 
of the hub which has the long chamfer to the front 
of the transmission. 


Place snap ring in output shaft groove in front of 
third and high synchronizer assembly. 


10. Assemble spacer on output shaft. 


Countershaft Gear 
Disassembly 


Remove the dummy shaft, bearing rollers, bearing 
spacers, and the center spacer from the countershaft 
gear. 


Assembly 


1. 


Slide the long bearing spacer into the 
countershaft gear bore, and insert the dummy 
shaft in the spacer. 


Apply a film of petroleum jelly to the countershaft 
gear bore and install one of the bearing spacers. 
Position the 22 bearing rollers in the gear bore. 


Place a spacer in the gear bore. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Holda arge thrust washer against the end of the Reverse idiler Gear 
countershaft gear to prevent the rollers from А 
dropping out, and turn the assembly over. Install pisassembiy 


bearing spacer, 22 rollers and a spacer. Replace the reverse idler gear if the gear or roller 


bearing is badly worn or if the teeth are chipped or 
burred. Replace the reverse idler gear shaft if it is 
excessively worn or scored. 


Gear Shift Housing 
Refer to the following disassembled views. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Shift Housing — Disassembled 
LEVER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. 


Remove the floor mat or carpet, rubber boot 
cover and floor pan cover. Remove front seat 
assembly if necessary. 


Remove the foam weather pad from the gear shift 
housing. 


Shift the unit into second gear and remove the 
gear shift lever from the transmission. Then, 
disconnect the back-up lamp switch from the 
connector and remove the back-up lamp switch 
from the rear of the gear shift housing. 


Remove the shift housing tower from the 
transmission. 


NOTE: After the shift housing tower is removed, 
inspect all internal transmission components for 
damage, chips and/or foreign material within the 
transmission case assembly. 


Remove the three expansion plugs from the 
forward end of the shift housing. Using a pin 
punch, remove the three lock pins from the shift 
forks and the three lock (roll) pins from the gear 
shifter shaft gates. 


EXPANSION 
PLUGS 


C3145-1A 


Tap the shifter shaft(s) out of the housing 
(forward) while holding a shop towel over the 
poppet ball(s), and spring hole(s) in the housing to 
prevent loss of spring(s) and/or poppet ball(s). 


Remove the interlock pin from the middle shift rail. 
Remove the shift forks and shift gates. 


Remove the poppet balls and springs from the 
housing. Then, remove the interlock plungers 
from the housing. 


Assembly 


1. 


Install the spring and plunger in the reverse gate, 
press the plunger through the gate and fasten it in 
place with the clip, if the reverse gate assembly 
has been disassembled. 


Transmission, Manual—Borg-Warner T- 18 Four-Speed 


10. 


Place the poppet spring and ball in the reverse 
shifter shaft hole in the gear shift housing. Insert 
the shaft part way into the housing. Install the 
reverse shift fork on the shaft (reverse shifter) 
then, press down on the poppet ball and spring 
with a long thin drift and position the reverse 
shifter ball notch so that it does not slide over the 
ball. 


Slide the reverse gate onto the shaft (long end 
forward), and drive the shaft into the housing until 
the ball snaps into the groove of the shaft. Install 
the lock pin that fastens the gate to the shaft. 


Insert the two interlocking plungers in the pockets 
between the shifter shaft holes. Place the poppet 
spring and ball in the low-and-second shifter shaft 
hole. Press down on the poppet ball and spring 
with a long thin drift and insert the shifter shaft 
part way into the housing. 


Slide the low-and-second shifter shaft gate onto 
the shaft, and install the low-and-second shifter 
fork on the shaft so that the off-set of the fork is 
toward the rear of the housing. Push the shaft all 
the way into the housing until the poppet ball 
snaps into the shaft groove. Then, install the lock 
pins that fastens the fork and gate to the shaft. 


Insert the three-four shifter shaft through the 
center rear hole of the housing. Then, insert the 
interlock pin into the interlock pin hole in the 
shifter shaft. 


NOTE: Apply a daub of petroleum jelly to hold the 
pin in position. 


Apply a coating of petroleum jelly to the interlock 
plungers and insert them into their respective 
holes in the housing. 


Place the poppet spring and ball in the center 
shifter shaft hole in the housing. Press down on 
the poppet ball with a long thin drift, and carefully 
push the shifter shaft into the housing over 
poppet ball and spring. 


Position the third-fourth shift gate onto the shifter 
shaft. The spring loaded-ball tang should be 
installed facing rear of transmission. 


NOTE: It is extremely important that the shift gate 
be installed on the shifter shaft with the long flat 
“апа” end of the gate area facing forward of the 
gear shift housing. To insure proper installation, 
measure the two flat ‘‘tangs’’ of the shift gate, 
note the longer dimension 18.25mm (23/32 inch) 
and apply a daub of bright paint. This tang should 
be installed facing forward on the shifter shaft. 


Position the three-four shifter fork on the shifter 
shaft so that the lockpin hole in the shifter fork is 
toward the rear of the housing. Push the shifter 
shaft into the housing until the poppet ball seats 
into the second detent (neutral). Install the lock 
pins attaching the shifter fork and shifter gate to 
the shifter rail. 


NOTE: Install the shifter gate lock pin so that the 
pin is flush with the bottom of the notch in the 
shifter gate. 


07-03B-15 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Install new expansion plugs in front and rear of 14. Install the gear shift lever. Install cab floor pan 
transmission housing. cover, rubber boot and floor mat or carpet. Install 


12. Shift the gear shift housing into the ‘‘second ron saat 
gear'' position. Shift the transmission gears into 15. Fill transmission with Standard Transmission 
the “second gear’’ position. Install the back-up Lubricant (SAE 80W), D8AZ-19C547-A 
lamp switch and connect the wiring. Then, place (ESP-M2C83-C) or equivalent, ADD 1/4 liter 
the transmission gear shift housing onto the (1/2 pint) of lubricant through the speedometer 
transmission. cable hole in the rear transmission retainer. 


13. Apply Pipe Sealant with Teflon DBAZ-19554-A 
(ESG-M4G 194-A and ESR-M 18P7-A) or 
equivalent to the six shift gear 

housing-to-transmission case attaching bolts. 

Tighten the bolts to 24-27 N-m (17-20 ft-Ib). 


SPECIFICATIONS 
APPROXIMATE REFILi CAPACITY — WARNER T-18 | | 
е мы. | р etm - 


(0802-19С547-А [ESP-M2C83-C] or equivalent) INS 


TORQUE SPECIFICATIONS — WARNER T18 — TRANSMISSION ú 


CC3593-2E ` 


Torque Limits 


-Up Light Switch 9/16-18 15-25 
Clutch Housing to Transmission Mounting Bolts 7/16-14 
3 | 2535 


47-67 


3/8-16 -4 


ч 


Back 
Countershaft Rear Retainer 


Filer Pug 
Output Shaft Flange Nut 3/4-20 75-110 


Mainshaft Rear Ret = 
ainshaft Rear Retainer 12:13 


Ф 


Drain Plug 3/4-14 25-40 


34-47 
54-67 
34-47 
34-47 
14-20 
54-67 

CC3877-2A 


72538 


И, 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


( Nmbw | Description Man — 
- Universal 
-C Universal 
А 
E A . 


D78P-4201-8 | Dial indicator with Base | Universal ЕЕЕ 


EET INMEODOTI CORNER ONE 


T75L-7025-R Compression Collar Warner T-18 — Use with Shaft Sleeve Replacer and Input Shaft 


T75L-7025-S Impact Shaft Collet Warner T-18 — Use with Shaft Sleeve Replacer and 
Compression Collar 


T50T-7140-C Reverse idler Shaft Remover Use with Slide Hammer 


| CC4862-2C 


ROTUNDA EQUIPMENT 
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VEHICLE APPLICATION 


E-350 Stripped Chassis, F- 150—350, F-Super Duty 
Chassis Cab, Commercial Stripped Chassis and Bronco 
Vehicles 


DESCRIPTION 


The model number for the ZF Transmission is 55-42. 
This model number can be divided into three parts. 
First, “5” designates a synchronized transmission. 
Second, “5” designates the number of forward gears. 
Finally, “42” is the approximate maximum input 
torque capacity in tens of ft-lbs. In this case 42 equals 
420 ft-lbs. input torque capacity. 
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DESCRIPTION (Continued) 


ZF PARTS LIST NO. 


Transmission —Model S5-42 ZF 


07-03C-2 


TRANSMISSION-SERIAL NO. 


130790005 [| 


WU ME Е7ТА-7003-НА 
MEE 4140.77 
CM 5" 


OIL GRADE: 


сел, 7 _ 


L CAPACITY 
TS 


ТОЗИ GERMANY O 


TRANSMISSION IDENTIFICATION PLATE 


The S5-42 ZF Transmission is available in a wide ratio 
for gasoline engines (7.5L, 5.8L, 4.9L) and diesel 
engines (7.3L) and a close ratio for diesel engines 
(7.3L). The ratios are as follows: 


[Fat [and [are [atm] st Reverse 


Wide Ratio (Gasoline 
Diesel) 5.72 1.61 0.76 


CC8193-B 


C8192-2A 


The transmission features an aluminum housing with 
an integral clutch housing. Because of the aluminum 
housing, the tapered roller bearings of the 
transmission shafts must be fitted under preload. This 
is because heat expansion of the aluminum 
transmission case is greater than that of the steel alloy 
mainshaft and countershaft. If the bearings were not 
pre-loaded, this would result in excessive end play 
when the transmission case expands in warm, loaded 
operating conditions. The transmission also features 
shrink fit gears on the countershaft. Shrink fit gears 
are connected to the countershaft by friction only, 
rather than connected to the countershaft through 
splines. The gear is heated and lightly pressed onto 
the shaft. The subsequent cooling of the gear provides 
the shrink fitting. The countershaft is serviced as an 
assembly. 


DIAGNOSIS AND TESTING 


For diagnosis and testing procedures, refer to Section 
07-00B, Transmission, Manual—General Service. 
Also refer to Section 08-00, Clutch General Service. 
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REMOVAL AND INSTALLATION 


TRANSMISSION RETAINING BOLTS 

385739-7/16-14 x 1.62 VIEW 2 SHIFT BALL 

54-67 N-m (40-50 FT-LB) 7213 
57661-7/16-14 x 1.5. (> 

45-67 N-m (35-50 FT-LB) 


UPPER SHIFT 
LEVER-7K387 


BOOT AND BEZEL 


TRANSMISSION ASSEMBLY-78118 


RETAINING BOLTS 
57664-7/16-14 x 2.25 


54-67 М-т (40-50 FT-LB) Š TRANSMISSION 
57666-7/16-14 x 2.75 A MM 


45-67 N:m (35-50 FT-LB) 


4 x 2 TRANSMISSION 
4.9L AND 5.8L ENGINE 
Р 5 
АЖ T 
Ç SS STAMP PAD AREA WITH 
oZ VEHICLE IDENTIFICATION NUMBER 


TRANSMISSION 
OPENING COVER 


+ 10° 
VEHICLE 


é 4x 4 AND F-SUPER DUTY CHASSIS CAB 
AND STRIPPED CHASSIS TRANSMISSION SAME 
AS 4 x 2 TRANSMISSION EXCEPT AS SHOWN 


4 x 2 TRANSMISSION 
7.5L GAS AND 7.3L DIESEL ENGINE 
SAME AS 4.9L ENGINE EXCEPT AS SHOWN C8194-2C 
Transmission (4x2) . Disconnect the back-up lamp switch located at 
| the top left hand side of the transmission. 

Removal 

1. Shiftthe transmission into neutral. . Remove the drain plug and drain the oil from the 
transmission. 

2. Remove the carpet or floor mat. Refer to Section " — 

removal procedure. Transmission Jack 077-00008 or equivalent 

under the transmission. 


3. Remove the four screws and remove the boot . : . 
and bezel assembly from the transmission . Disconnect the driveshaft and clutch linkage from 


opening cover. 


the transmission and wire it to one side. Refer to 
Section 05-01, Driveshaft and Section 08-02, 


4. Remove the two bolts and remove the upper shift Clutch System—Hydraulic for detailed 
lever from the lower shift lever. procedures. 

5. Raise the vehicle on a hoist and position safety . On F-Super Duty series vehicles remove the 
stands under the vehicle. transmission parking brake from the 


transmission. Refer to Section 06-05, Parking 


6. Disconnect the speedometer cable. Brake, for procedure. 


07-03C-4 


REMOVAL AND INSTALLATION (Continued) 


12. 


13. 


14. 


Remove the transmission rear insulator and lower 
retainer. Remove the crossmember as described 
in Crossmember removal and installation in this 
section. 


Remove the bolts that retain the transmission to 
the engine block. 


Move the transmission to the rear until the input 
shaft clears the engine flywheel. Lower the 
transmission from the vehicle. 


Installation 


1. 


12. 


13. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 077-00008 
or equivalent. Install guide studs in the front case 
and raise the transmission until the input shaft 
splines are aligned with the clutch disc splines. 
The clutch release bearing and hub must be 
properly positioned in the release lever fork. 


Slide the transmission forward on the guide studs 
until it is in position on the front case. Install the 
attaching bolts and tighten them to 54-67 N-m 
(40-50 ft-Ib). Remove the guide studs and install 
the two remaining attaching bolts. 


Install the crossmember as described under 
Crossmember Removal and installation in this 
section. Position the insulator and retainer 
between the transmission and crossmember. 
Install bolts and tighten to 60-80 N-m (45-60 
ft-Ibs). Install the nut retaining the insulator and 
retainer to crossmember. Tighten to 68-94 N-m 
(50-70 ft-Ibs). Remove the transmission jack. 


Connect the speedometer cable and driven gear 
and clutch linkage. 


Connect the back-up lamp switch. 


On F-Super Duty series vehicles, install the 
transmission parking brake. Refer to Section 
06-05, Parking Brake. 


Connect the driveshaft. Refer to Section 05-01, 
Driveshaft, for procedure. 


Fill the transmission with the specified lubricant 
and lower the vehicle. 


Install the upper shift lever to the lower shift lever. 


. Install the boot and bezel assembly to the 


transmission opening cover. 


. Install the upper shift lever to the lower shift lever 


and tighten the two retaining screws to 22-33 N-m 
(16-24 ft-Ibs). 


Install the isolator pad assembly. Install the floor 
pan cover and floor mat. 


Install the shift ball on the upper shift lever if 
removed. 


Transmission —Model S5-42 ZF 
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Transmission (4x4) 
Removal 


1. 
2. 


11. 


12. 


13. 


14. 


15. 


Shift the transmission into neutral. 


Remove the carpet or floor mat. Refer to Section 
01-05, Trim and Ornamentation— Interior, for 
removal procedure. 


Remove the four screws and remove the boot 
and bezel assembly from the transmission 
opening cover. 


Remove the two bolts and remove the upper shift 
lever from the lower shift lever. 


Raise the vehicle on a hoist. 


Remove the drain plugs and drain the 
transmission and transfer case. 


Disconnect the rear driveshaft from the transfer 
case and wire it out of the way. Refer to Section 
05-01, Driveshaft. 


Disconnect the front driveshaft from the transfer 
case and wire it out of the way. Refer to Section 
05-01, Driveshaft. 


Disconnect the back-up lamp switch. 


. Remove the speedometer cable from the transfer 


case. 


If equipped, remove the skid pan from beneath 
the transfer case. 


Position a transmission jack such as Rotunda 
Transmission Jack 077-00008, under the transfer 
case. Remove the six bolts holding the transfer 
case to the transmission and carefully lower the 
transfer case from the vehicle, using care to 
ensure that the transfer case shift lever clears the 
opening in the floor pan. 


Remove the transmission rear insulator and lower 
retainer. Remove the crossmember as described 
in Crossmember Removal and Installation in this 
section. 


Remove the bolts that retain the transmission to 
the engine block. 


Move the transmission to the rear until the input 
shaft clears the engine flywheel housing. Lower 
the transmission from the vehicle. 


Installation 


1. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 077-00008 
or equivalent, and install two guide studs in the 
transmission front case top holes, to guide the 
transmission into position. Join together the 
transmission and engine block mating surfaces. 


Install the two lower bolts and tighten to 54-67 
N-m (40-50 ft-lbs). Remove the guide studs and 
install the upper bolts. 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Place the rear support bracket in position and 
install the retaining bolts. Refer to Crossmember 
Installation in this section. Tighten the bolts to 
60-80 N-m (45-60 ft-Ibs). 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


Position the transfer case on the transmission 
jack. Position the transfer case on the 
transmission, using care to guide the transfer 
case shift lever through the opening in the floor 
pan. Install the gasket and six retaining bolts. 
Tighten the bolts to specifications listed in the 
appropriate transfer case section in Group 07 in 
this manual. 


Install the speedometer cable to the transfer 
case. 


Connect the front driveshaft to the transfer case 
yoke or flange. 


Crossmember 


GUSSET 
7R314 
(RH) 


Removal 


1. 
2. 


Raise vehicle on a hoist. 


Remove skid plate, if so equipped. Remove heat 
shield from catalytic converter. 


CAUTION: Use extreme caution when 
working in the area of the catalytic converter 
because of the extremely high temperatures 
generated by the converter. 


Remove two nuts connecting upper gusset to 
frame on both sides of frame. 


Remove nut and bolt assembly connecting gusset 
to crossmember. Remove gusset on left side. 


Remove bolts holding transmission to 
transmission support plate on crossmember. 


Raise transmission with a transmission jack. 


CROSSMEMBER 


Transmission — Model S5-42 ZF 


13. 


14. 


15. 


GUSSET 
7F468 
(LH) 


Connect the rear driveshaft to the transfer case 
yoke or flange. 


Fill transfer case and transmission with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 


. Connect the back-up lamp switch. 
. Lower vehicle. 
. Install the upper shift lever to the lower shift lever. 


Tighten the retaining bolts to 22-33 N-m (16-24 
ft-lbs). 


Install the boot and bezel assembly to the 
transmission opening cover. Install the four 
retaining screws. 


Install the isolator pad assembly. Install the floor 
pan cover and floor mat. 


Install the shift ball on the upper shift lever and on 
the transfer case shift lever if removed. 


GUSSET 


TYPICAL INSTALLATION 
VIEW Z 


BOLT 
N802114 


NUT f: 
N800937 
58-77 N-m CROSSMEMBER 
(43-57 FT-LB) 5060 


C10311-A 


Remove the nut and bolt assemblies connecting 
the support plate to the crossmember. Remove 
support plate. Remove right gusset. 


Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 


Installation 


1. 


Install crossmember and transmission support 


plate, and position right and left gussets on bolts 
on frame. Install nuts on upper gusset to frame 
bolts and tighten to specification. 


Install crossmember to frame nut and bolt 
assembly and tighten to specification. 


Install nut and bolt assembly connecting gusset to 
crossmember and tighten to specification. 
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REMOVAL AND INSTALLATION (Continued) 


Install nut and bolt assemblies connecting 


transmission support plate to crossmember and por 
tighten to specification. 
Lower the transmission. FORCING SCREW 
| о T84T-7025-B 
Install bolts connecting transmission support 
plate to transmission and tighten to specification. REAR SEAL 
REMOVER 
Install skid plate, if so equipped. Install heat shield T87T-7025-CH 
over catalytic converter. Tighten all nuts and bolts 
to specification. Cc 
QUA £ 
RR Ыб 
| Ке | (5? 
Rear Oil Seal — 4x2 Transmissions (Except < A 
F-Super Duty) 1.8877. €? 
Ç Қ era 
Removal e Ae) p ~ 
. Disconnect ће driveshaft from the output flange. = < | fines 
Refer to Section 05-01, Driveshaft. Ө А 
| | | £ A 

Using a chisel, bend back the locking shoulder of E 
the output flange retaining locknut. 4 x 2 OUTPUT SEAL REMOVAL 
Attach Companion Flange Holding Tool "5 
T78P-485 1-A or equivalent їо the transmission 
output flange with four hex bolts. Installation 
Loosen the hex nut that holds the output flange to 1. Position the output shaft seal on Output Seal 
the mainshaft with Socket T87T-7025-AH. Replacer T87T-7025-BH or equivalent and 
Remove the flange holding tool after loosening position the seal and tool over the output end of 
the nut. | the mainshaft. 
Remove the output flange from the output end of 2. Using a soft hammer gently tap the seal in until it 
the mainshaft. seats in the opening. Apply a little liquid soap 


Insert Rear Seal Remover T87T-7025-CH or around the circumference to minimize friction. 


equivalent over output end of mainshaft and 3. Install the output flange on the output end of the 
tighten into rear seal. mainshaft. 


Assemble Forcing Screw T84T-7025-B or 4. Attach Companion Flange Holding Tool 
equivalent into seal remover. Turn forcing screw T78P-485 1-A or equivalent to the transmission 
while holding seal remover to pull seal. output flange with four hex bolts. 


5. Install a new output flange retaining nut 
(E7TZ-7045-A) on the mainshaft with Socket 
T871-7025-MH. Tighten the nut to 250 N-m (184 
ft-lbs). Remove the flange holding tool after 
tightening the nut. 


CAUTION: Do not reuse the output flange 
retaining nut after any servicing of the 
transmission. Always replace it with a new 
one. 
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REMOVAL AND INSTALLATION (Continued) 


6. Position a 3/ 16 inch (4.76 mm) punch on the 8. Connect the driveshaft to the output flange. Refer 
locking shoulder of the retaining nut over the to Section 05-01, Driveshaft. 
groove of the output shaft. 


REAR SEAL 
REPLACER 
T87T-7025-BH 


m C10312-A 


7. Strike the punch with a hammer. Make sure that 
the shoulder of the retaining nut is contacting the 
bottom of the groove. C8199-1A 


CAUTION: When staking the nut, make sure 
the locking shoulder of the nut and the 
groove of the output shaft are the only areas 
used in this staking operation. If the nut is ; ИЕ 2 ; 
struck in any other area, the torque will be Rear Oil Seal—4x4 and F-Super Duty Series 


lost and the nut may come loose in service. Transmissions 
Removal 


1. Оп4х4 vehicles, remove the transfer case as 
described in the appropriate transfer case 
section in Group 16 in this manual. On F-Super 
Duty series vehicles, remove the transmission 
mounted parking brake as described in Section 
06-05, Parking Brake. 


Insert Rear Seal Remover Т87Т-7025-СН ог 
equivalent over output end of mainshaft and 
tighten into rear seal. 


4 x 2 TRANSMISSION REAR OIL SEAL INSTALLATION 


C10313-A 
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REMOVAL AND INSTALLATION (Continued) 


3. Assemble Forcing Screw T84T-7025-B or Installation 
equivalent into seal remover. Turn forcing screw 1. Place anew oil seal and Output Seal Replacer 
while holding seal remover to pull seal. T87T-7025-LH or equivalent over the output end 
of the mainshaft. 


iuis 2. Slide Puller Tube T77J-7025-B or equivalent over 
FORCING | the output end of the mainshaft. 
SCREW 


T84T-7025-B 3. Using a soft hammer, gently tap the seal into 


place. 


4. On 4x4 vehicles, install the transfer case as 
REAR SEAL described in the appropriate transfer case 
МЫ section in Group 07 in this manual. Оп F-Super 
Duty vehicles, install the transmission mounted 
parking brake as described in Section 06-05, 


Parking Brake. 
: OUTPUT SEAL 
m | ВЕРГАСЕВ 
SEAL INSTALLER А 7096. 
TUBE и T87T-7025-LH 
BREED T77J-7025-B ; 


4 x 4 OUTPUT SEAL REMOVER 
C8198-1A 


4 x 4 TRANSMISSION REAR OIL SEAL INSTALLATION 
C8197-1A 


MODEL S5-42 ZF 


* SERVICED AS A COMPLETE 
SUB ASSEMBLY 


C8200-2C 


A18W3SSV аму A18N3SSVSIQ 


32 cv-SS IepoiN —uoisSiusue1] 6-5©0-/0 


6-5С0-20 


DESCRIPTION 


. SHIFT LEVER BOOT 

. SNAP RING 
CAPSCREW 

. SHIFT TOWER COVER 
GASKET 

. LOWER SHIFT LEVER 
. GUIDE PIECE 

. GUIDE PIECE 

. HEX BOLTS 

10. SHIFT HOUSING 

11. SHIFT DETENT 

12. GASKET 

13. 5TH-REVERSE INTERLOCK 
14. INTERLOCK SPRING 
15. INTERLOCK ROLL PIN 
16. INTERLOCK ROLL PIN 
17. SEALING CAP 

18. SPRING 

19. SHIFT RAIL DETENT 
20. FRONT CASE 

21. SEALING CAP 

22. PLUG — DRAIN 

23. BOLT 

24. GASKET 

25. PTO COVER 

26. BOLT 

27. BACKUP LAMP SWITCH 
28. SEALING RING 

29. PLUG — FILLER 

30. ID PLATE 

31. CENTRAL SHIFT RAIL BEARING 
32. O-RING 

33. QUILL 

34. OIL SEAL 

35. SHIM 

36. BAFFLE 

37. INPUT SHAFT BEARING 
38. INPUT SHAFT 

38A. OIL BAFFLE 

_39. MAINSHAFT BEARING 
40. SNAP RING 


(00 400 p: Q) NO — Š 


71. 
. 5TH GEAR SYNCHRONIZER RING 

. 5TH-REVERSE SLIDING SLEEVE 

. SNAP RING 

. CAGED NEEDLE ROLLERS 

. 5TH GEAR 

. MAINSHAFT BEARING 

. SPEEDOMETER DRIVE GEAR (4 x 2 ONLY) 
. CENTRAL SHIFT RAIL BEARING 


CTEDEEDEELTTEDEDIETS EET 3 3 338- 


MODEL S5-42 ZF — LEGEND 


DESCRIPTION 


4TH GEAR SYNCHRONIZER RING 
BALL 

PRESSURE PIECE 

SPRING 

3RD-4TH SYNCHRONIZER BODY 
3RD GEAR SYNCHRONIZER RING 
3RD-4TH SLIDING SLEEVE 

3RD GEAR 

CAGED NEEDLE ROLLERS 
BEARING RACE 

THRUST WASHER 

2ND GEAR 

CAGED NEEDLE ROLLERS 

SNAP RING 

2ND GEAR SYNCHRONIZER RING 
BALL 

PRESSURE PIECE 

SPRING 

1ST-2ND SYNCHRONIZER BODY 
1ST GEAR SYNCHRONIZER RING 
1ST-2ND SLIDING SLEEVE 

1ST GEAR 

NEEDLE ROLLERS 

MAINSHAFT 

CAGED NEEDLE ROLLERS 
REVERSE GEAR 

REVERSE GEAR SYNCHRONIZER RING 
BALL 


. PRESSURE PIECE 


SPRING 
5TH-REVERSE SYNCHRONIZER BODY 


91. 
. SNAP RING 
. COUNTERSHAFT DRIVE GEAR 


9858588955256 


DESCRIPTION 


. MAGNET 


DOWEL 
BOLT 
REAR CASE (4 x 2) 


. REAR OIL SEAL (4 x 2) 
. OUTPUT YOKE (4 x 2) 
. LOCKNUT (4 x 2) 

. REAR CASE (4 x 4) 

. SNAP RING (4 x 4) 

. OIL SEAL (4 x 4) 


SHIM 
FRONT COUNTERSHAFT BEARING 


COUNTERSHAFT ЗКО GEAR 


. COUNTERSHAFT 

. COUNTERSHAFT 5TH GEAR 
. SNAP RING 

. COUNTERSHAFT REAR BEARING 
. REVERSE IDLER SHAFT 

. CAGED NEEDLE ROLLERS 

. REVERSE IDLER GEAR 

. SCREW AND SEALING RING 
. SCREW AND SEALING RING 
‚ PLUG 

. CENTRAL SHIFT RAIL 

. SHIFT FINGER 

‚ PLUG 

. ROLL PIN 

. ROLL PIN 

. SHIFT FORK 

. SHIFT RAIL 

. SHIFT RAIL 

. SHIFT FORK 

. ROLL PIN 

. BOLT 

. INTERLOCK PLATE 

. ROLL PIN 

. SHIFT RAIL 

. SHIFT FORK 


C9030-2C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission 
Disassembly 


1. Attach the transmission to the Bench Mounted 
Holding Fixture T57L-500-B or equivalent. Place 
the transmission in a vertical position with the 
front case pointing downward. 


BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500-B 

OR EQUIVALENT стаз 


B: 
MAT 
2 

2 


= sim 
| IIJ | 


Ае}. r 
š 
sil 
um 


mm I - 
E s] 


“5 C8676-1A 


2. Using a chisel, bend back the locking shoulder of 
the output flange retaining locknut. 


BEND LOCKING SHOULDER 
ON LOCKNUT 


С8677-В 


Attach Companion Ғіапде Holding Tool 
T78P-485 1-A or equivalent to the transmission 
output flange. 


Loosen the hex nut that holds the output flange to 
the mainshaft with Thin-Walled Socket 
Т87Т-7025-АН or equivalent. Remove the flange 
holding tool after loosening the nut. 


CAUTION: Do not remove the hex nut or 
output flange at this time. 


COMPANION FLANGE 
HOLDING TOOL 

T78P-4851-A 
OR EQUIVALENT 
SOCKET 
T87T-7025-AH 
OR EQUIVALENT 


C8678-1A 


Remove 15 of the 17 8mm hex head screws that 
hold the front and rear cases together. Leave two 
screws at opposite sides of the case installed. 


Remove any power take-off equipment installed 
on the transmission. 


REAR 


CASE 


FRONT 
CASE 


С8679-18 


07-ОЗС-11 


07-03C-12 
DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove the eight 8mm hex bolts that attach the 
shift tower assembly to the front case. Remove 
the complete gearshift lever and tower as an 
assembly. Rotate transmission on holding fixture 
so that the front case is pointing upward. 


GEARSHIFT LEVER 


AND TOWER #425 | 
ASSEMBLY (TA à LS 


LC 


C8680-1A 


8. Remove the interlock plate and compression 
spring which serves as a reverse gear interlock. 


CAUTION: Use care to ensure that parts do 
not inadvertently fall into transmission. 


COMPRESSION INTERLOCK 
SPRING PLATE 
| / NN 


T 
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Transmission —Model S5-42 ZF 


07-03C-12. 


9. Place a drift punch against the detent bolt sealing 


cap. Hold the drift at an angle. Position the point 
of the drift punch so it is off center on the cap. 
Drive the cap inward until spring pressure against 
its underside forces the cap out of its hole. 
Repeat this procedure for the other two detent 
bolt sealing caps in the front case. 


WARNING: CAP IS UNDER SPRING 
PRESSURE. ALWAYS WEAR PROTECTIVE 
EYEGLASSES WHEN PERFORMING THIS 
PROCEDURE TO ENSURE THAT CAP DOES 
NOT STRIKE EYES WHEN IT IS FORCED OUT 
BY SPRING PRESSURE. 


NOTE: Discard removed caps and replace with 
new sealing caps. 


POSITION POINT OF 


b DRIFT SO IT IS OFF CENTER | 
ОМ ТНЕ САР 
> 
i O 
HOLD DRIFT 
AT ANGLE 
SS [| 
| G l 


NS 
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10. Remove the springs that are now protruding from 
the sealing cap holes. 


SPRINGS 


| RN 


C8683-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Drive out the sealing caps for the two reverse 
idler shaft cap screws. Remove the reverse idler 
shaft cap screws. 


(S V | 


N 


Р, 


С8684-1А 


12. If required, remove the back-up lamp switch, 
located above and slightly forward of the 
transmission nameplate. Remove the back-up 
lamp switch sealing ring. 


BACKUP 
LAMP 
SWITCH 


C8685-1A 


13. Use a suitable punch to remove the two dowel 
pins located in opposite corners of the rear case 
to front case mating surfaces. Drive them out 
toward the rear of the transmission. 


14. Remove the two remaining hex bolts from the rear 


case. 


NOTE: The transmission input shaft is facing 
upward during this operation. 


Transmission —Model S5-42 ZF 


DOWEL PINS 
LOCATED IN OPPOSITE 
CORNERS OF REAR 
CASE TO FRONT CASE 
MATING SURFACES 


С8687-18 


15. Carefully lift the front case off of the rear case. It 
may be necessary to push the central shift rail 
inwards to prevent it from "hanging up" on the 
front case as it is being removed. Use care to 
ensure that the central shift rail is not lifted off 
together with the front case. Refer to 
Subassemblies in this section for Front Case 
disassembly and assembly procedures. 


CAUTION: The mating surfaces of the two 
housing assemblies are coated with an 
adhesive sealing agent. If it is difficult to 
separate the two housings because of this 
adhesive, carefully tap the front of the front 
case with a soft hammer until the bond is 
loosened. Never use a prying device, such as 
a screwdriver or chisel, to force the housings 
apart. It could damage the surface and cause 
leaks. 


ЖО: 1 АИЙ 
ERAN, 
SHIFT RAIL w 1—7 
ia TEES 77777771 
CASE fi ХМ 
мате [ 
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C8688-1A 


07-03C-13 
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07-03C-14 
DISASSEMBLY AND ASSEMBLY (Continued) 
16. Remove the central shift rail and shift finger 
assembly. 
=. b _ 
(ІЛ ШІ; 
\\ у 
4819,2) 
CENTRAL SHIFT Қуа P e 
RALAND NSPE] AN М 
SHIFT з ре L Ц 
FINGER Y 
ASSEMBLY ЖА | iz 
= 
һөй mE 
ШЕШЕ 
Za 
| ANT ON 
ШІЛ 
HS ШЙ SHIFT RAIL INTERLOCK 
| |. i | RETAINING CAPSCREWS 
5 ш-н 1-42, С8692-1А 
| pw 19. With the transmission in a vertical position, use 
C8689-1A Nylon Lifting Sling D87L-1000-A or equivalent to 
strap Gear Pack Holding Fixture T871-7025-HH 
17. Liftthe shaft out of the reverse idler gear, and | or equivalent to the mainshaft and output shaft 
remove the gear and two caged roller bearings assemblies. Pass the sling over the shift rails. 
from the rear case. TN 


CAGED ROLLER 
BEARING 
exu 


HOLDING FIXTURE 
T87T-7025-HH 
OR EQUIVALENT 


LIFTING SLING 
D87L-1000-A 
OR EQUIVALENT 


cum, 
А АЈ С 
Y 
REVERSE 
IDLER 


GEAR 
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18. Remove the three capscrews that retain the shift 
interlock to the rear case. 


C8693-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


20. Place the Shift Rod Support, T87T-7025-JH or 
equivalent over the ends of the shift rails. 


SHIFT ROD 
SUPPORT 
T87T-7025-JH 
OR EQUIVALENT 


OUTPUT 


FLANGE 
OUTPUT FLANGE 
RETAINING NUT C8696-1A 
SHIFT 
RAILS 
23. Carefully pull the gearpack and shift rails and 
P n their holding fixtures forward to dislodge them 
5 | from the rear case. Place this assembly on a 
c | | workbench. 
ШЕ! А | x 
| | C8694-1A 
0, 
21. Carefully rotate the transmission, together with | > SAS, | 

the gear pack holding fixture, into a horizontal <s d 
position with the holding fixture beneath the gear g TA 
pack. | / A 

K v, 

EEZ 
at Co? ? 
X< > 
< 
0 


CAREFULLY REMOVE 
GEARPACK HOLDING 
FIXTURE AND GEARPACK 
FROM REAR COVER 


C8697-1A 


24. If equipped, remove the speedometer drive gear 
from the mainshaft. 


` 


í 477); 5 N 
ШОУА De 


4 
ДАК 
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22. Remove the output shaft flange retaining nut from 
the output shaft. Remove the flange from the 
output shaft. If the flange is difficult to remove, tap 
it loose with a hammer. 


SPEEDOMETER 
DRIVE GEAR 


C8698-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


25. Remove the sling from around the shift rails, 
gearpack, and holding fixture. 


26. Turn the gearshift rails approximately 45 degrees 
to release them from the shift hubs. Lift the 
gearshift rails, forks and interlock, together with 
Support Tool T87T-7025-JH, off the mainshaft. 


| 


SUPPORT TOOL 
T87T-7025-JH 
OR EQUIVALENT 


LIFT THE SHIFT RAILS, 
FORKS, INTERLOCK 
AND SUPPORT TOOL 
OFF THE MAINSHAFT C8699-1A 


27. Using the shift rod support tool as a base, set the 
shift rail assembly on a workbench with the shift 
rails in a vertical position. Remove the interlock. 


REMOVE INTERLOCK 
FROM SHIFT RAILS 


C8700-1A 


Transmission — Model S5-42 ZF 


28. Mark each shift fork, shift rail, and position in the 
holding fixture to make reassembly easier. Lift the 
shift rails from the support tool. Refer to 
Subassemblies in this section for shift rail 
disassembly procedures. 


SHIFT ROD 
SUPPORT TOOL 
T87T-7025-JH 
OR EQUIVALENT 


C8701-1B 


29. Lift the countershaft off the bench stand. 
Separate the input shaft from the mainshaft. Lift 
the mainshaft from the stand. Refer to 
Subassemblies in this section for mainshaft, 
countershaft and input shaft disassembly and 
assembly procedures. 


30. Remove the rear cover from the holding fixture. 
Refer to Subassemblies in this section for rear 
case disassembly and assembly procedures. 


LIFT COUNTERSHAFT, 
MAINSHAFT AND 
INPUT SHAFT ASSEMBLIES 
FROM GEAR PACK 
HOLDING FIXTURE 


C8702-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Place the input shaft and synchronizer ring 
assembly over the tapered roller bearing on the 
input end of the mainshaft. 


INPUT SHAFT AND 
SYNCHRONIZER RING 
ASSEMBLY 


Elf 
эзш ARA, 
P — Ж. 
Med 
Dmm ала. 


~ 


SSS 


GEAR PACK 
TAPERED ROLLER BEARING 


HOLDING FIXTURE 
AT INPUT END OF T87T-7025-HH 
MAINSHAFT 
C9020-1A 


2. Place the mainshaft and input shaft on the Gear 
Pack Holding Fixture, T87T-7025-HH or 
equivalent. Place the countershaft on the fixture 
and mesh the gears of the two shafts. 


PLACE 
COUNTERSHAFT 
ON FIXTURE 
AND MESH 

THE TEETH 

OF THE GEARS 


MAINSHAFT 
ASSEMBLY 
AND INPUT 

SHAFT OUTPUT 


GEAR PACK 
HOLDING FIXTURE 
T87T-7025-HH 


C8704-1A 


Transmission —Model S5-42 ZF 


3. Place the three shift rails and fork assemblies into 
the Shift Rod Support Tool T87 T-7025-JH or 
equivalent in the position from which they were 
removed during disassembly. 


SHIFT ROD 
SUPPORT TOOL 
T87T-7025-JH 
OR EQUIVALENT 


C8701-1B 


4. Position the three shift rail assemblies together 
with the shift rod support tool and interlock so 
that the shift forks engage in the correct 
mainshaft sliding sleeves. 


ENGAGE SHIFT 
FORKS IN THEIR 
CORRECT SLIDING SLEEVES C8705-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. 


6. 


Place the shift interlock on the three gearshift 
rails and engage it in the interlock grooves in the 
5th-reverse (upper) rail. 


ENGAGE SHIFT 


INTERLOCK IN 
GROOVES IN 5TH/REV 
(UPPER) RAIL 
<< 


/ SHIFT 


INTERLOCK C8706-1A 


If equipped, slide the speedometer worm gear 
onto the mainshaft until it seats against the stop 
on the mainshaft. 


NOTE: Ensure speedometer gear is installed with 
metal spacer towards bearing. 


SPEEDOMETER 
DRIVE GEAR 


C8698-1B 


Secure the rear case into the bench mounted 
holding fixture T57L-500-B or equivalent. 


Position Nylon Lifting Sling, 0871-1000-А or 
equivalent around the shift rails, the holding 
fixture and the mainshaft and countershaft. 
Position the gear pack into the rear case and 
push the shafts and rails forward until the 
bearings seat in their outer races in the housing 
and the gearshift rails slide into their retaining 
holes in the housing. 


Transmission —Model S5-42 ZF 


REAR CASE NYLON LIFTING 
(ATTACHED TO BENCH SLING 
MOUNTED HOLDING FIXTURE D87L-1000-A 
T57L-500-B OR EQUIVALENT 


OR EQUIVALENT) 


POSITION GEAR PACK 
IN REAR COVER AND 
PUSH SHAFTS AND RAILS 
FORWARD UNTIL BEARINGS 
SEAT IN THEIR RACES 


C8707-1A 


9. Rotate the gear pack and rear case upwards 90 
. degrees so itis in a vertical position with the input 
shaft pointing upwards. 


ҮШ 


С8708-1А 


10. If equipped, slide the output flange onto the output 
end of the mainshaft until it seats against its stop. 
Screw the hex nut onto the shaft until it is 
finger-tight. 


07-03C-18 


07-03C-19 Transmission — Model S5-42 ZF 07-03C-19 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Use care to ensure that the 
mainshaft bearing is not pushed off its race 
when the flange is installed. 


REMOVE STRAP 
AND HOLDING 
FIXTURE FROM 
GEAR PACK 


FLANGE 


OUTPUT FLANGE 


RETAINING NUT C8696-1A 


11. Remove the shift rod support tool from the ends 
of the shift rails. 


SHIFT ROD C8709-1A 


SUPPORT 


T87T-7025-JH 
OR EQUIVALENT 13. Attach the three cap screws that secure the shift 


interlock to the rear transmission housing. Tighten 
them to 10 N-m (7 ft-lbs). Be sure that the 
interlock moves freely after tightening the 
SCrews. 


C8694-1A 


12. Remove the strap and remove the gear pack 
holding fixture from the mainshaft and 
countershaft. 


SHIFT RAIL INTERLOCK 
RETAINING CAPSCREWS 


C8692-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Engage the teeth of the reverse idler gear with | 16. If the magnet was removed during disassembly, 
the reverse gear on the mainshaft. Slide the insert it in the recess in the housing. 
reverse idler shaft downward through the 
bearings and into the rear case. Align the lower of | \ 
the two threaded holes in the shaft with the bore | | || | N NN NN 
in the rear case. Place a sealing ring on the | © NNI 
capscrew and attach the screw through the bore N LI 
in the housing into the shaft. Tighten the screw / ( | : 
finger-tight. 


ШІ = 


Jumps 
е 
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17. If the tapered roller bearings on the mainshaft, 
input shaft or countershaft do not have to be 
adjusted, thinly coat the sealing surface of the 
rear case with Gasket Maker E2AZ- 19562-B 
(ESE-M4G234-A2) or equivalent. 


Y, NOTE: Do not wait longer than ten minutes to 
ALIGN BORE JA | / N, tighten all 17 bolts, due to the rapid curing time of 
IN REVERSE the sealant. 
IDLER SHAFT | 
" ү БОВЕ 5 A ЗЫ oF CAUTION: Do not use silicon Sealing 
GEAR WITH TEETH Compound or equivalent. 
OF MAINSHAFT NOTE: The tapered roller bearings preload 
C8710-1A should be adjusted if either the front or rear 
cases, countershaft, mainshaft, input shaft, or a 
15. Insert the central shift rail and finger assembly bearing has been replaced. If the tapered roller 
into its bore in the rear case. bearings on the mainshaft, input shaft, or 
countershaft have to be adjusted, do not apply 
the sealant at this time. 
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18. If removed, push the three shift rail detents back 
C8689-1A into their holes in the front case. 


C8712-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Use care to ensure that the shift 


rail detents do not obstruct entry of the shift OCA TEO IN TNO 
rails. UPPER CORNERS OF 
. REAR CASE TO 
FRONT CASE 
SHIFT MOUNTING SURFACE 
RAIL DETENTS 


N 
fF, Z< ` = C8713-1A 9718 


19. Carefully place ће front case over the shafts and 21. Screw two additional hex screws into the rear 
gearshift rails until it rests on its mating surface on case bores near the shafts finger-tight. 
the rear case. It may be necessary to push the NOTE: If it is not necessary to adjust the 
central shift rail inward to clear the inner surfaces mainshaft / input shaft preload. Install all of the 
of the front case. hex screws that attach the two cases and tighten 
CAUTION: Be careful that the input shaft to 22 N-m (16 ft-lb). | 
does not damage the front seal. Also be CAUTION: Adjustment of tapered roller 
careful that the shim pack oil baffle is not bearing preload is necessary if either the 
bent when the case is positioned over the front or rear cases, countershaft, mainshaft 
input shaft. or input shaft has been replaced, or if a 


tapered roller bearing on either shaft has 
been replaced. Refer to adjustments in this 


VA OU section for tapered roller bearing preload 


KOS 


assembly procedures. 


REAR 
CASE 
чаз р 
САЅЕ 
М2 
TH «у 777] 
i WOW 
NEN > 
AIP Mu I | 
45 ШТА 22. Fit sealing ring to the remaining reverse idler shaft 
See = retaining capscrews. Install the screw into the 
C9019-1A bore in the front case and tighten both capscrews 
to 22 N.m (16 ft-Ibs). With a screwdriver push 
20. Drive in the two dowels that align the rear case caps into the capscrews until they are flush with 
and the front case. Next, insert two hex screws the surface of the screw head. | 
and tighten them finger-tight. NOTE: The rear case capscrew was installed 


finger-tight in step fourteen. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. 


24. 


25. 


CAUTION: Use hand pressure for screwdriver 
only, do not hammer the caps into position. 


Rotate the transmission so the input shaft is 


pointing down. 
REVERSE IDLER 
SHAFT RETAINING | 
SCREWS | 
S SZ 


{7 
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On 4x2 transmissions, remove the hex nut that 
secures the output flange to the mainshaft, then 
remove the flange from the shaft. Position the 
output shaft seal on Output Seal Replacer 
T87T-7025-BH or equivalent and position the seal 
and tool in the opening in the rear case. Using a 
soft hammer gently tap the seal in until it seats in 
the opening. Apply a little liquid soap around the 
circumference to minimize friction. 


On 4x4 transmissions, Output Seal Replacer 
T871-7025-LH or equivalent and Seal Installer 
Tube T77 J-7025-B or equivalent to install the 
output shaft oil seal. Gently tap on tube with a soft 
hammer until tool seats against its stop. 


Transmission — Model S5-42 ZF 


OUTPUT SEAL AES, SEAL INSTALLER 
REPLACER ENSIS TUBE 
T87T-7025 LH ха T77J-7025-B 


“4 ` 
REAR SEAL =e $9 | 
REPLACER «Уу 
Т87Т-7025-ВН 
n > 
Ч к= 
© 


4 x 2 TRANSMISSION REAR OIL SEAL 
INSTALLATION 


C8715-1A 
26. On 4x2 transmissions, reinstall the output flange 
on the output shaft. Install Companion Flange 
Holder Т78Р-4851-А. Install a new hex nut onto 
the mainshaft using locknut socket Tool- 
tue ыш Tighten the nut to 250 N-m (184 
ft-lbs). 


COMPANION FLANGE 

HOLDING TOOL 
T78P-4851-A 

OR EQUIVALENT 


SOCKET 
T87T-7025-AH 
OR EQUIVALENT 


C8678-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. Secure the locknut by bending the locking 
shoulder of the nut into the mainshaft groove. 


BEND LOCKING SHOULDER 
OF LOCKNUT INTO 
MAINSHAFT GROOVE AREA 


28. If required, install new gaskets and PTO covers 
over the openings in the front case using the 
original attaching screws which have self sealing 
threads and tighten to 38 N-m (28 ft-lbs). 


C8716-1A 


29. Position the 5th-reverse gear interlock plate into 
its installed position as shown in the illustration. 
Place the gasket over the shift tower mating 
surface in the front case. 


NOTE: Make sure that the stop plate moves 
freely and that the gasket does not interfere with 
it. The interlock plate must be in a position which 
is lower than the gasket so that the plate may 
move freely. 


NOTE: Use care to ensure that the interlock plate 


or spring do not drop into the front case. 


Transmission— Model S5-42 ZF 


30. Check the interlock plate compression spring 
against Spring Specifications at the end of this 
section to be sure that its unloaded length is 
satisfactory. 


31. Place the spring above the nose in the interlock 
plate and move both parts into their installed 
positions. 


CAUTION: The procedure must be followed 
exactly to ensure that the interlock function 
between fifth gear and reverse gear 
operates properly. 


C8717-1A 


32. Install the shift tower assembly. The nose on the 
gearshift finger must point toward the interlock 
plate. Install spring washers and tighten screws 
to 22 N-m (16 ft-lbs). 
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33. Check the functioning of the interlock. The shift 
lever cannot be shifted between fifth and reverse 
if the interlock was properly installed. 


C8718-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Do not force the lever to shift into 
reverse. Damage to the interlock 
components could occur. 


C8719-1A 


34. A compression spring is installed into each of the 
three detent bolts. The positions are shown in the 


illustration. Before installing the springs, check 
that their unloaded length is 44. 1mm (1.736 
inch). 


SPRINGS 


ALS 
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35. Install a new sealing cap in each bore in the front 
case where the detents, bolts and springs were 
installed. Use a suitable drift or punch to drive 
each cap in until it seats 1mm (3/64 inch) below 
the surface of the housing. 


NOTE: Deeper installation will cause high shift 
efforts. 


C8720-1A 
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. If removed install the back-up lamp switch with а 
new sealing ring into its mounting boss on the side 
of the front case near the transmission 
nameplate. Tighten the switch to 20 N-m (15 
ft-Ibs). 


BACKUP 
LAMP 
SWITCH 


ADJUSTMENTS 


Bearing Preload Adjustment 


Measurement and adjustment of the tapered roller 
bearings is necessary if a housing, countershaft, 
mainshaft or input shaft has been replaced or if a 
tapered roller bearing per shaft has been replaced. 
The mainshaft, input shaft, and countershaft should be 
adjusted to provide a preload of 0.00079 to 0.00434 
inch (0.02-0. 11mm). After adjusting the two shafts, 
each should be rotated a few times to center the 
rollers in the bearings involved. 


Input Shaft and Mainshaft Tapered Roller Bearing 
Preload Measurement 


1. With the transmission placed on a bench with the 
output flange facing upward, attach a dial 
indicator gauge with a magnetic base, Tool 
D78P-4201-B (or equivalent) to the output flange 
in such a manner that the measurement bar will 
rest on the output end of the mainshaft as shown 
in the illustration. 


Zero the dial indicator and, using a pry bar, gently 
pry up the input shaft and mainshaft. 


Note the indicator gauge reading. A shim and 
baffle which is to be fitted later must have a 
combined thickness equal to the dimension 
recorded on the dial plus 0.00079 to 0.00434 
inch (0.02 to O. 11mm). This will result in obtaining 
the specified preload after installation of the 
shims and baffle, and mainshaft and countershaft. 


07-03C-24 


07-03C-25 


ADJUSTMENTS (Continued) 


NOTE: Shims and baffle must be removed prior to 
preload measurement. The baffle is part of the 
shim package under the bearing race. 


DIAL INDICATOR 
D78P-4201-B 


im 


Ə 
/ 
gii 
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Countershaft Tapered Roller Bearing Preload 
Measurement 


1. 


Using two 10mm hex screws, attach Dial 
Indicator with Bracketry TOOL-4201-C or 
equivalent, to the P.T.O. opening in the front case 
as shown in the illustration. Position the dial 
indicator gauge to the support in such a way that 
the measurement bar rests against the flat face 
of the fourth speed helical gear on the 
countershaft. 


Set the dial indicator needle to zero. 


Insert pry bars through each of the two power 
take-off openings and position them beneath the 
4th speed helical gear on the countershaft. Pry 
up on the countershaft. 


Like the preceding shaft check, the preload 
should be 0.02 to 0. 1 1mm (0.00079 to 0.00434 
inch) after installing the shim. 
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POSITION BRACKETRY 
SO IT RESTS ON 
SHOULDER OF 
COUNTERSHAFT 
GEAR 


ALIGNMENT ADAPTER 
T75L-4201-A 


DIAL INDICATOR 
TOOL-4201-C 
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Mainshaft and Input Shaft Tapered Roller Bearing 
Preload Adjustment 


1. 


After completing the tapered roller bearing 
preload measurements described previously, 
place the transmission in an upright position with 
the input shaft pointing upwards. 
Drive the two dowel pins out of their holes in the 
front and rear cases and lift the front case off the 
rear case. 
W 
1% 2 
1) | 
FRONT 
| | CASE 
NECESSARY TT 
ТӘЛІМ NN 
CENTRAL Rarer ° _ 
SHIFT RAIL 


CASE fi NOW 


— Jf 


— 
ШШШ |||: 
d ШИ 


REAR 
CASE 
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ADJUSTMENTS (Continued) 


— ЧИЙ 


3. Using Slide Hammer T50T-100-A or equivalent 
and Internal Puller DBOL-943-A or equivalent, 
remove the countershaft and mainshaft tapered 
roller bearing outer races from the front case. 


SLIDE HAMMER 


T50T-100-A OR EQUIVALENT COUNTERSHAFT 
AND INTERNAL PULLER FRONT BEARING 
D80L-943-A OR EQUIVALENT OUTER RACE C8723-1A 


4. Fiteach race with a shim washer or shim washer 
and baffle plate to obtain the required preload 
determined previously. Countershaft preload is 
established by using shims alone; input shaft and 
mainshaft preload is established by using shims 
and a baffle. In both cases the parts are installed 
beneath the outer race of the tapered roller 
bearing which seats in the front case. 


NOTE: Always replace the baffle plate with a new 
one when removed. 


SHIMS 


A/^N O C8724-1A 


5. Apply Gasket Maker E2AZ-19562-B 
(ESE-M4G234-A2) or equivalent to the mating 
surfaces of the front and rear cases. 


CAUTION: Do not use silicon. 
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Position the front case on the rear case. Install all of 
the screws that secure the two front and rear cases 
and tighten to 22 N-m (16 ft-Ibs). | 


NOTE: Input and output shaft should turn freely by 
hand after preload adjustment. 


INSPECTION 


For cleaning and inspection procedures other than 
that listed below, refer to Section 07-ООВ, 
Transmission, Manual—General Service. 


—— 9... i. 


Synchronizer Ring/Synchronizer Body Wear 
Check 


inspect the internal surface for contact pattern. The 
contact pattern should be the same on the entire 
internal circumference of the ring. 


| Position the synchronizer ring on the synchronizer 
body as shown in the illustration. Insert a feeler gauge 
and measure clearance at two opposite points. If 
clearance is less than 0.6mm (0.024 inch) for the 
3rd-4th, 1st-2nd and 5th synchronizer assemblies and 
0.4mm (0.016 inch) for the reverse synchronizer 
assemblies, replace the synchronizer ring, 
synchronizer body, or both if required to bring to within 
specification. 

| 


SYNCHRONIZER 
RING 


А _ A 


INS 


FEELER 


GAUGE SYNCHRONIZER 


BODY 


| CLEARANCE | 


0.6 mm (0.024 inch) 
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Synchronizer Compression Spring Tension 
Check 


Check the length and tension of all compression 
springs of synchronizers. 


SPRING SPECIFICATIONS __ 


икемім |00 | We Dane asla 


14.8 mm 5.960 mm 0.95 mm 
(0.235 in.) 


(0.583 in.) (0.087 in.) 
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INSPECTION (Continued) 


Main Shaft and Input Shaft Gears 


Inspect the friction taper cone on the gears and 
check for the following wear patterns. 


1. 


a. Sporadic slightly burnt patches on otherwise 
evenly smoothed circumference is 
acceptable. The patches will appear to be 
blackish in color and will vary in degree and 
surface area depending on the synchronizer 
ring contact area. 


Signs of excessive heat will appear to be 
burnt to a reddish-biue color, mainly on the 
edges of the cone. This is a result of 
excessive overloading, operating failure or 
perhaps a malfunctioning clutch system. 


Replace gears showing excessively burnt spots 
(reddish-blue) on the friction taper cone edges. In 
this case the selector teeth will be damaged as 
well. 


Reuse the gears if sufficient synchronizer reserve 
allowance is available and the teeth (dog teeth) 
are in good condition. 
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SUBASSEMBLIES 


Shift Tower Assembly 
Disassembly 


1. 


Remove the four capscrews that attach the 
gearshift lever cover to the gearshift housing. Lift 


the lever, boot, cover and attached parts off the 
housing as an assembly. 
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2. 


3. 


NOTE: Disassembly of parts inside the gearshift 
housing should be confined to replacement of the 
detent when necessary. 


GEARSHIFT 
LEVER 
ASSEMBLY 


GEARSHIFT 


HOUSING 
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Slide the two pieces off the cardan joint. 


SLIDE THE 
TWO PIECES 
OFF THE 
CARDAN JOINT 


C8728-1A 


Slide the boot and cover as an assembly off past 
the top of the gearshift lever. 


GEARSHIFT 
LEVER 


BOOT AND COVER 


ASSEMBLY C9021-1A 
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SUBASSEMBLIES (Continued) 


4. Invertthe cover with attached boot and remove 
the snap ring that secures the two parts. 


NOTE: A cross shaft passes through the cardan 
joint and gearshift lever and rides inside sleeved 
needle bearings that seat in the bores that seat in 
the joint. Do not disassemble these components. 


O 
О Е 
гу 
ө Z 
BOOT-TO-COVER 
RETAINING RING 
C8730-1A 
Assembly 


1. Insert the boot in its upright position in the 
gearshift lever cover. 


3. 


Slide the boot and cover as an assembly on past 
the gearshift lever. 


GEARSHIFT 
LEVER 


BOOT AND COVER 
ASSEMBLY C9021-1A 


Place the two guide pieces on the lugs on the 
cardan joint. The slotted ends of the guide pieces 
should be located near the cover pointing inwards 
toward the shift lever. 


2. Using a screwdriver, install the snap ring inside 
the boot so that the boot and ring will be secured 
in the groove in the cover. 


О 


| а= QN 
BOOT-TO-COVER 


RETAINING RING 
C8730-1A 


5. 


SLIDE THE 
TWO PIECES 
ON THE 
CARDAN JOINT 


C8732-1A 


If required, install a new detent in the gearshift 
housing. Using Rotunda Heat Gun 107-00300, 
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SUBASSEMBLIES (Continued) 


Heat the detent mounting area in the housing to 
approximately 248?F (120?C). Press the detent 


into its mounting hole until it rests against its stop 
in the base of the hole. 


Shift Rails 
C8733-1A Disassembly 
1. Install each rail in a vise with soft jaws or 
equivalent and, using a suitable drift punch or 
o Же E R ee udis li ae equivalent, drive two roll pins out of the 1st-2nd 

the attached qui did eces Into the Guide piece and 5th-Reverse shift fork and the gearshift finger 

ec Шеп 21 eet oe y p $ on the central shift rail. Slide each of the forks off 
= isttacounward suse pieces its rail and the finger off the central shift rail. 


CAUTION: Do not use silicon sealant. 
NOTE: The nose on the gearshift lever located 


DRIVE ROLL 
just above the ball must face toward the location PINS FROM 
into which the stop plate and compression spring SHIFT RAILS 
will be subsequently installed. AND FORKS 
GEARSHIFT 
LEVER 
ASSEMBLY 


GEARSHIFT 
HOUSING 


/ 


С8735-1А 
Assembly 
1. Position each shift rail in a vise equipped with soft 
садағы jaws or equivalent to prevent damage. 
2. Slide the fork onto the rail from which it was 
7. Tighten the four capscrews that secure the head removed. 


assembly to the gearshift housing to 
approximately 10 N-m (7 ft-lbs). 
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SUBASSEMBLIES (Continued) 


3. Drive theroll pins through the fork or finger and 
through the rail. 


INSTALL ROLL PINS 
IN SHIFT RAILS 
AND FORKS 


Transmission Rear Case 
Disassembly 


1. !f required, drive the two dowel pins out of the 
rear case. 


2. Using Slide Hammer Т50ОТ-100-А or equivalent 
and Internal Puller D8OL-943-A or equivalent, 
remove the mainshaft rear bearing outer race 
from the rear case. 


—ma = s DUMP Adi va rU cA OMM — 
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MAINSHAFT 
REAR BEARING 
OUTER RACE C8737-1A 
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3. Using a suitable drift, drive the mainshaft rear 


seal out of the rear case. Discard the seal. 


(/ 
О) MAINSHAFT 
05 REAR 
SEAL 


LAS (ШЕ || 
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4. Using slide hammer T50T- 100-A or equivalent 


and Bearing Cup Puller T77F-1102-A or 
equivalent, remove the countershaft rear bearing 
outer race from the rear case. 


SLIDE HAMMER 
T50T-100-A OR 
EQUIVALENT 

AND INTERNAL 
PULLER D80L-943-A 
OR EQUIVALENT 


COUNTERSHAFT Ne) ASC 77 


REAR BEARING 2 
OUTER RACE C8739-1A 
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SUBASSEMBLIES (Continued) 


5. If required, remove the central shift rail bearing 
from the rear case. Use Blind Hole Puller 
D8OL-100-Q and Slide Hammer T50T-100-A to 
remove the bearing. 


SLIDE HAMMER 
TOOL-T50T-100-A 


ІК 


CENTRAL SHIFT RAIL Xm. 
BEARING PULLER 
D80L-100-O 


C8740-1A 


Assembly 


1. If removed, install the central shift rail bearing into 
the rear case. Heat the rear case in the area of 
the bearing bore to 160? C (320?F) with Rotunda 
Heat Gun 107-00300 or equivalent. Insert the ball 
sleeve and drive the bearing in until it seats 
against its stop using Needle Bearing Replacer 
187T-7025-DH. 


їй 


DRIVER 


j HANDLE 
T80T-4000-W 
w— 


NEEDLE BEARING 
REPLACER 
T87T-7025-DH 


Au 
і ES e 
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Heat the rear case in the area of the countershaft 
rear bearing outer race to 160°C (320?F) with 
Rotunda Heat Gun 107-00300 or equivalent. 
Install the countershaft bearing outer race with 
Driver Handle T80T-4000-W and Bearing Cup 
Replacer T73T-4222-A until it seats against its 
stop. 


DRIVER HANDLE 
T80T-4000-W 


BEARING CUP 
REPLACER 
T73T-4222-A 


O N 
COUNTERSHAFT 
REAR BEARING 


OUTER RACE C10315-A 


Heat the rear case in the area of the mainshaft 
outer race to 160? C (320?F) with Rotunda Heat 
Gun 107-00300 or equivalent. Using Driver 
Handle T80T-4000-W and Bearing Cup Replacer 
T87T-7025-PH, tap the bearing cup into its bore 
until it seats against its stop. 


NOTE: Do not install the mainshaft rear seal at 
this time. The mainshaft rear seal is installed just 
prior to installing the output flange. 


DRIVER HANDLE re ond 
TRUM 9 5--г//. 187Т-7025-РН 


C8743-1A 
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SUBASSEMBLIES (Continued) 


Transmission Front Case а 
. Disassembly | 
1. Using Slide Hammer T50T-100-A or equivalent S 


and Bearing Cup Puller T77F-1102-A or 
equivalent, remove the input shaft bearing outer 
race from the front case. 


NOTE: The oil baffle will be destroyed when the INPUT SHAFT OIL 


zem 
2. Remove the baffle and shims. USE A PUNCH ү NO & 
race is removed. Discard the oil baffle and install SEAL FROM THE 


TO DRIVE THE 


F THE QUILL 
a new one during assembly. EUM be 
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BEARING CUP PULLER 
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Т77Ғ-1102-А 1/ > 
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C8745-1A 
4. Штедшгес, carefully tap the quill from the front 
case using a soft mallet. 
INPUT SHAFT Ё F~ 5. Remove the O-ring from the quill. Remove the oil 
BEARING OUTER RACE C10316-A 


/ < seal if not already removed. 


3. Using a punch, remove the input shaft oil seal 
peat base of the quill (7.3L and 7.5L housings 
only). 


NOTE: If the quill is being removed, the input shaft 
seal may be removed later when the quill is out of 
the housing. 


C8746-1A 
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SUBASSEMBLIES (Continued) 


6. Remove the countershaft front bearing outer race 


with Slide Hammer T50T- 100-A and Internal 
Puller D8OL-943-A. 


СУ 
SLIDE HAMMER 


T50T-100-A OR EQUIVALENT COUNTERSHAFT 
AND INTERNAL PULLER FRONT BEARING 
D80L-943-A OR EQUIVALENT OUTER RACE C8723-1A 


7. lf required, remove the fluid drain and fill plugs, 
and sealing rings if so equipped, from the front 
case. 


*DRAIN AND FILL PLUG 
(WITH STRAIGHT THREADS) 


AND SEALING RING. = 
SEALING Z^ 
RING 
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8. If required, remove the three shift rail detents 
from the front case. 


SHIFT 
RAIL DETENTS 


| @ = 


9. Ifrequired, remove the roll pins that hold the 
5th-reverse interlock plate from their bores in the 
front case just below the gearshift housing. 


SMALLER 
ROLL PIN 
© 
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5TH-REVERSE 
INTERLOCK PLATE 
ROLL PINS C8748-1A 


07-03C-33 


07-03C-34 
SUBASSEMBLIES (Continued) 


10. If required, remove the central shift rail needle 
bearing from the front case using Slide Hammer 
T50T-100-A or equivalent and Blind Hole Puller 
D8OL- 100-Q or equivalent. 


BLIND HOLE 
PULLER 

D80L-100-Q 

OR EQUIVALENT 


р 
b 


С 
SLIDE HAMMER 
T50T-100-A 
OR EQUIVALENT 


C8749-1A 


Assembly 
1. If they were removed, tap the 5th-reverse 
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Heat the front case in the area of the central shift 
rail bearing bore to 160?C (320?F) with Rotunda 
Heat Gun 107-00300 or equivalent. Drive the 
bearing sleeve in with needle bearing replacer 
T871-7025-DH and Driver Handle T80T-4000-W 
or equivalent until it is flush with the surface of the 
bore. 


DRIVER HANDLE NEEDLE BEARING 


T80T-4000-W REPLACER 
T87T-7025-DH 


f SN < C8750-1A 


If removed, install the drain and fill plugs into the 
front case. Tighten to 50 N-m (37 ft-Ibs). Straight 
threaded plugs with sealing ring. (These torque 
values apply to a cold housing.) 


interlock plate roll pins into their bores in the front 
case until the bigger one bottoms out (sticks out 
approximately 8mm (.3 15 inch); the small one 
sticks out 4-5mm (. 158-.197 inch). Do not allow it 


to bottom out. 
SMALLER 
ROLL PIN 


*DRAIN AND FILL PLUG 
(WITH STRAIGHT THREADS) 


AND SEALING RING. = 
5TH-REVERSE 
INTERLOCK PLATE „ХЭ 
ROLL PINS C8748-1A 
SEALING 
| RING 


C8747-C 
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4. Insert the three shift rail detent bolts into their 
respective bores in the front case. They must 
seat in the detents in their respective shift rails 
and must move freely when in their installed 
positions. 


LUG IN 
QUILL MUST 
ALIGN WITH 
RECESS IN HOUSING 


SHIFT 
RAIL DETENTS 


@ ж \ - С8713-1А 


5. Place anew O-ring on the input shaft quill (7.3L 
and 7.5L housings only). 
C8752-1A 


7. Position the seal in the front case. Using Driver 
Handle T80T-4000-W or equivalent and Input 
Shaft Seal Installer T87T-7025-EH or equivalent, 
drive in the seal until it seats against its stop. 


CAUTION: If the countershaft, input shaft, 
mainshaft or one or more tapered roller 
bearing has been replaced, it is mandatory 
that the tapered roller bearings be adjusted 
to obtain a preload of 0.02 to 0.11mm 
(0.00079 to 0.00434 inch). Refer to 
adjustments in this section for procedure. 


DRIVER HANDLE 
T80T-4000-W 
OR EQUIVALENT 


C8751-1A 


6. Position the quill in the housing in such a way that 
the lug in the quill is in alignment with the recess in 
the housing. Push the quill in until it bottoms 
against its bore in the housing. 


INPUT SHAFT 
SEAL INSTALLER 
T87T-7025-EH 
OR EQUIVALENT 


C8753-1A 


8. Heat up the mounting bore in the front case for 
the taper roller bearing outer race of the 
countershaft to 160? C (320?F) with Rotunda 
Heat Gun 107-00300 or equivalent. 


07-03C-36 


SUBASSEMBLIES (Continued) 


9. Position the shim with proper thickness in the 
bore. Using Driver Handle Т80Т-4000-УУ or 
equivalent and Bearing Cup Replacer 
T73T-4222-A or equivalent, drive the 
countershaft bearing outer race in until it seats 
against the stop in the case. 


DRIVER 

HANDLE 
T80T-4000-W 

OR EQUIVALENT 


O J/BEARING 
— CUP 


REPLACER 
T73T-4222-A 
OR EQUIVALENT 


1 
COUNTERSHAFT FRONT 
BEARING OUTER RACE AND SHIM 


C8754-1A 


10. Heat the front case in the area of the input shaft 
tapered roller bearing outer race to 160°C 
(320? F) with Rotunda Heat Gun 107-00300 or 
equivalent. 


11. Position the correct shim/sealing disc pack in the 


bore for the input shaft bearing outer race. Using 
driver handle T80T-4000-W or equivalent and 
Mainshaft Bearing Cup Replacer T87T-7025-PH 


or equivalent, drive the bearing cup in until it seats 


its stop in the bore. 
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DRIVEF 


OR EQUIVALENT 


INPUT SHAFT 
BEARING CUP 


INPUT SHAFT REPLACER 
BEARING T87T-7025-PH 


OUTER RACE OR EQUIVALENT C8755-1A 


Mainshaft 
Disassembly 


1. Clamp the output end of the mainshaft firmly in a 
vise. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


Remove the 4th synchronizer ring from the 
3rd-4th synchronizer assembly. 


4TH 3RD-4TH 
SYNCHRONIZER RING SYNCHRONIZER 
ASSEMBLY 


ПИП 


AN 
\ 
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W 
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07-03C-37 Tr 
SUBASSEMBLIES (Continued) 


3. Place the Bearing Collets T87T-7025-FH or 
equiv it i i 


quivalent insh 
bearing. Position t ller Tube T77J-7025-B 
equivalent in llets. P he Collet Ret g 
Ring, T75L-7025-G lent over t | 

to the collet they clamp firmly to th 


COLLET HALVES 
H 


+ 


. Remove the 3rd-4th gear sliding sleeve from the 
mainshaft. 


CAUTION: Place a cloth around the 

synchronizer assembly to catch the 
compression springs, pressure pieces and 
balls that will be released when the sliding 
sleeves are removed. 


SLIDING SLEEV 


a cef 


AND 


RO 
ER 
BLY TO CAT 
PR 
ND BALLS C8758-1A 


ASSEMBL 
COMPRESSION S 
PRESSURE PIECES A 
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5. Remove the snap ring that retains the 3rd-4th 
synchronizer body to the mainshaft. 


6. Place the Collet Retaining Ring T87T-7025-OH or 
equivalent over the mainshaft and let it rest on the 
mainshaft 1st gear. 


| 


| 


| 
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7. Position the two Collet Halves T87T-7025-NH or 9. Remove the synchronizer ring from the mainshaft 
ival 4th synchroniz r ea 


t 
quivalent on the 3rd- 


f; Р 
M my | = 
С8761-1А | 
of the mainshaft. Place the . 
Three-Jaw Puller D80L-1013-A or equivalent on 10. Remove the 3rd gear from the mainshaft. 


| Place the Shaft Protector D80L-625-4 Or dicio 
ai 
the assembled collet halves and retaining ring and 
pull the synchronizer body from the mainshaft. 


со 


THREE-JAW PULLER 
D80L-1013-A OR EQUIVALENT 
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SUBASSEMBLIES (Continued) 


11. Remove the 3rd gear caged needie rollers from 


the mainshaft. 
OTST IB MAINSHAFT 
3RD GEAR 
CAGED 
4 NEEDLE 
ROLLERS 


Ша 
7 ma 


Umi. 


M 
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12. Lift the 1st-2nd gear sliding sleeve up as far as it 
will slide. 


13. Position the Collet Retaining Ring T87T-7025-OH 
or equivalent over the mainshaft and let it rest on 
the 1st gear. 


14. Position the two Collet Halves, T87T-7025-MH or 
equivalent so they seat in the groove in the 
1st-2nd sliding sleeve. Pass the retaining ring 
from below over the two halves and secure them 
to the sliding sleeve. 


| 
| 1ST-2ND 
| SLIDING 
j SLEEVE 


а ы 
| 
ТІ) ШІ) wem |} 


Y | 
POSITION COLLET 
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15. Position Shaft Protector D80L-625-4 or 
equivalent on the end of the mainshaft. Position 
the Three-Jaw Puller D8OL- 10 13-A or equivalent 
on the collet retaining ring and pull the 1st-2nd 
sliding sleeve, 2nd gear, thrust washer, and 3rd 
gear bearing inner race from the mainshaft. 


р" 295 
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CAUTION: Position a cloth around the 
1st-2nd synchronizer body to catch the 
springs, pressure pieces and balls that will 
be released when the sliding sleeve clears 
the 1st-2nd synchronizer body. 


3 JAW PULLER 
D80L-1013-A 
OR EQUIVALENT 


SHAFT PROTECTOR 
D80L-625-4 
OR EQUIVALENT 


3RD GEAR BEARING 
INNER RACE 


THRUST 
WASHER 


3RD GEAR 


1ST-2ND 
SLIDING 
SLEEVE 


AROUND 1ST-2ND SYNCHRONIZER 
BODY TO CATCH THE SPRINGS, 
PRESSURE PIECES AND BALLS 
THAT WILL BE RELEASED C8767-1A 


16. Remove the snap ring retaining the 1st-2nd 
synchronizer body to the mainshaft. 


C8768-1A 


17. Reposition the mainshaft in the vise so that the 
output end of the shaft is now facing up. 


NOTE: Use brass pads or equivalent to prevent 
damage. 
NOTE: On 4x4 versions and F-Super Duty 


versions, a snap ring retaining the taper roller 
bearing inner race must be removed. 
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SUBASSEMBLIES (Continued) 


18. Position a bearing gripper such as D81L-4220-A =A 
on the mainshaft rear tapered roller bearing. The 
gripper used must pull the bearing assembly by 
the shoulder of the tapered rollers, not from the 
bearing cage. 

CAUTION: Failure to use a bearing gripper 
will destroy the bearing. 

19. Position Three-Jaw Puller D8OL- 1013-A or 
equivalent on the bearing gripper and pull the 
mainshaft rear tapered roller bearing from the 
mainshaft. 


THREE-JAW | 
PULLER 


72 
4 
4 


> 


3- 


801-101 
OR EQUIVALEN 


— 
a 


C8770-1A 


| 


| 


x 


1 
« 


pom 22. Remove the synchronizer ring from the 
ioe 5th-reverse synchronizer. 


B 


— 
UNS 


D81L-4220-A 


- Л | | | 
BEARING GRIPPER | | | | svNcironizer 
А Мм E ОЦА 
OR EQUIVALENT : 


DD DS 
V SSS 


ae X)  STHREVERSE 

SSA SYNCHRONIZER 

SS m 
С8769-18 tg ^ 
2 d Б 
> q > 


21. Remove the 5th gear caged needle rollers from 


the mainshaft. 4j 


20. Remove the 5th gear from the mainshaft. 


| 
C8771-1A 


07-03C-41 


SUBASSEMBLIES (Continued) 


23. Remove the snap ring retaining the 5th-reverse 


24. 


25. 


synchronizer body to the mainshaft. 


STH-REVERSE 
SYNCHRONIZER 
BODY 


C8772-1A 


Remove the 5th-reverse sliding sleeve. 


CAUTION: Position a cloth around the 5th-rev 
synchronizer body to catch the springs, 
pressure pieces and balls that will be 
released when the sliding sleeve clears the 
5th-rev synchronizer body. 


STH/REVERSE 
SLIDING SLEEVE 


A 


1 
PLACE A CLOT 
AROUND THE S “А 
5TH/REVERSE Aj 67 | 
SYNCHRONIZER BODY 1 
TO CATCH THE 


SPRINGS, PRESSURE 
PIECES AND BALLS 


C8773-1A 


Place the Collet Retaining Ring T87T-7025-OH or 
equivalent over the mainshaft and let it rest on the 
1st gear. Position the Collet Halves 
Т87Т-7025-МН or equivalent so the ridge rests 
between the synchronizer body and the 
synchronizer ring. Slide the retaining ring 
upwards around the collets to secure them in 
position. 
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COLLET 
RETAINING 


T87T-7025-OH 
OR EQUIVALENT 


COLLET 
HALVES (2) 
T87T-7025-NH 


T 


COLLET HALVES 
SO RIDGE RESTS 
BETWEEN SYNCHRONIZER 
BODY AND SYNCHRONIZER 


V 
\ 


С8774-1А 


26. Position a Three-Jaw Puller D8OL- 10 13-A or 
equivalent on the callet retaining ring and pull the 
5th-Reverse synchronizer body from the 
mainshaft. . 


THREE-JAW 
PULLER 
D80L-1013-A 

OR EQUIVALENT 


| 


5TH REVERSE 
SYNCHRONIZER 


C8775-1A 


07-03C-41 
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SUBASSEMBLIES (Continued) 


27. Remove the synchronizer ring from the reverse 29. Remove the reverse gear caged needle bearings 
inshaft 


from the mainshaft. 
REVERSE GEAR 
SYNCHRONIZER 
RING 
REVERSE 
GEAR 
CAGED 
NEEDLE 


BEARINGS 


| \\ 
\ х | 
M ! | JU 30. Remove the mainshaft from the vise. Position the 
NM NA қ mainshaft in а press as shown in the illustration 
| ІІ and press the 1st gear and the 1st-2nd gear 


\ 


| | rr] 
| ШІ 
ШІ [ШШ synchronizer body from the mainshaft. 
CAUTION: Make sure mainshaft is properly 


SH 
м supported. 
C8776-1A 


ШШШ 


1ST-2ND GEAR 
SYNCHRONIZER 
BODY 


UMMM, 


ГОША 


С8779-1А 


m 
| id 


— 
— 
= 


С8777-1А 
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SUBASSEMBLIES (Continued) 


31. 


32. 


N 


An alternate method is to turn the mainshaft over 
and clamp it at the output end. Position the jaws 
of Puller D8OL- 10 13-A or equivalent on the 1st 
gear and pull the 1st gear and the 1st-2nd 
synchronizer body from the mainshaft. 


THREE-JAW 
PULLER 
D80L-1013-A 

OR EQUIVALENT 


C8780-1A 


Remove 1st gear the caged needle rollers from 
the mainshaft. 


1ST 

GEAR 
CAGED 
NEEDLE 
BEARINGS 


a i 
AU ull 
ае 11) м 


С8781-1А 


Assembly 


1. 


Clamp the input епа of the mainshaft in a vise. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


Place the reverse gear caged needle rollers on 
the mainshaft. 


Place the reverse gear on the mainshaft over the 
caged needle rollers. The clutching teeth on the 
reverse gear must face upwards. 
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CAUTION: Before installing original 
synchronizer ring and synchronizer body, 
check for excessive wear. Refer to 
synchronizer ring/synchronizer body wear 
check under inspection in this section for 
procedure. 


REVERSE 
GEAR 
S 


REVERSE 
GEAR 
CAGED 
NEEDLE 
ROLLERS 


hf 
SL C8782-1A 


Position the reverse gear synchronizer ring on the 
taper of the reverse gear. 


c 


REVERSE GEAR 
SYNCHRONIZER 
RING ON | 
TAPER ОЕ; Итти 
nae ы ШШ 
CLUTCHING | 
ТЕЕТН 
SHOULD 
FACE DOWN 
C8783-1A ` 


Heat the 5th-reverse synchronizer body with a 
Rotunda Gear Heater 130-00001, Heat Gun 
107-00300 or equivalent to 160°C (320?F). 


07-03C-44 
SUBASSEMBLIES (Continued) 


CAUTION: Do not heat synchronizer body for 
more than 15 minutes. 


———M— n-. 2. 


Jr 


C8784-1A 


6. Position the synchronizer body on the mainshaft 
splines so that side with the deeper hub on faces 
down and the short lugs on the synchronizing ring 
engage in the gaps in the synchronizer body. 
Push or lightly tap the synchronizer body down 
until it stops. 


POSITION SYNCHRONIZER 
SO DEEPER HUB FACES 
DOWN AND GAPS ON 
SYNCHRONIZER BODY 
LINE UP WITH SHORT 


LUGS ON oe n —7-7 : 
RING | Б 


"^," 


se 


A 5 ue 


272747452 А Ç 
SSS" 


C8785-1A 


7. Install the snap ring on the mainshaft next to the 
5th-reverse synchronizer body. The clearance 
between the snap ring and the synchronizer body 
should not be more than 0. 1mm (0.004 inch) with 
zero Clearance preferable. 


CAUTION: Make sure snap ring is free of 
burrs before checking clearance. 
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CLEARANCE 
BETWEEN 

SNAP RING 

AND SYNCHRONIZER 
SHOULD BE 

NO MORE THAN 
0.1mm 

(0.004 IN: 


My 
il 


== л w, 


С8786-1А 


8. Check the reverse gear end play. End play must 
be between 0. 15-0.35mm (0.006-0.0 14 inch). 


9. There are two grooves on the 5th-reverse sliding 
sleeve. With the two grooves facing up, position 
the sliding sleeve over the synchronizer body. In 
three positions on the sliding sleeve, three teeth 
have been cut away. Align these three areas with 
the three gaps in the synchronizer body and the 
three lugs on the synchronizer ring. Slide the 
sliding sleeve down until it rests against the 
reverse gear clutching teeth. 


POSITION SLIDING SLEEVE 
WITH THE TWO 
GROOVES FACING UP 


LINE UP AREAS 
WHERE TEETH ARE 
CUT AWAY ON SLIDING 
SLEEVE WITH GAPS ON 
SYNCHRONIZER BODY AND 
LUGS ON SYNCHRONIZER 
RING C8787-1B 


10. Insert three compression springs with pressure 
pieces in the recesses of the synchronizer body. 


CAUTION: If the original springs are being 
replaced, inspect them before reuse. Refer 
to Inspection in this section for procedure. 


07-03C-44 


07-03C-45 
SUBASSEMBLIES (Continued) 


11. Push back the pressure pieces with a 
screwdriver. Push in the balls with a screwdriver 
and slide the pressure piece so that it rests 
against the ball. 


COMPRESSION 
PIECE AND 
SPRING 


ОО 


BALL 
C8788-1A 


12. Place the 5th gear synchronizer ring on the 
synchronizer body. 
NOTE: The short lugs on the synchronizer ring 
should be located over the gaps in the 
5th-reverse synchronizer body. 


7 S i | | | | SYNCHRONIZER 
t 


| (л ~ ~ nN C8771-1A 
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07-03C-45 


13. Push the 5th gear synchronizer ring downwards 
while pulling the sliding sleeve into the center 
position. 


PUSH SYNCHRONIZER 


WT 


| If 


C8789-1A 


14. Place both 5th gear caged needle rollers on the 
mainshaft. 


5TH GEAR 
' NEEDLE 
ROLLERS 
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SUBASSEMBLIES (Continued) 


15. Install the 5th gear on the mainshaft over the 
caged needle rollers. 


SNAP 
RING 
(4x4 AND 
F-SUPER 
bath ( 
ONLY) 


| = > 
Z 


C8792-1A 


18. Turn the mainshaft over and clamp it at the input 
end. 


NOTE: Use brass pads or equivalent to prevent 
damage. 

. Place the caged needle rollers for the 1st gear on 
the mainshaft. | 


E 
О 


16. Heat the inner race of the mainshaft rear tapered s D USE оошо пе 
I ft with the taper facing u 
roller bearing to 160?C (320?F) with Rotunda Шым SEP Ша 

Gear Heater 130-00001 or equivalent. Place it on 
the mainshaft and drive it on if necessary until it 
seats against its stop on the mainshaft. 
CAUTION: Do not heat the bearing for more 
than 15 minutes 
CAUTION: If necessary to drive the bearing 
on, drive against the inner race only. Do not 
drive against the bearing cone. 


О 


17. Check the end play of the 5th gear. End play must 
be 0.006 to 0.014 inch (0. 15 to O.35mm). CAGED 
NOTE: On 4x4 and F-Super Duty versions, fit an Қ нее 


additional retaining ring in the annular groove 
adjacent to the taper roller bearing inner race. It 
must have an end play of 0.0-0. 1mm (0.0-0.004 
inch). Omm (0.0 inch) should be aimed for. 


C8793-1A 


07-03C-47 


SUBASSEMBLIES (Continued) 


21. Placethe 1st gear synchronizer ring on the taper 
of the 1st gear. 


FIRST GEAR 
SYNCHRONIZER 
RING 


| 


= 


Jh 


| 


€", 
—— 
аза 
= 
— 
тї? 
C4 
— 
Е) 


ам 


Т... ғ.д, е, 944% 


С8794-1А 


22. Heat the 1st-2nd synchronizer body їо max. 
160?C (320?F) with Rotunda Gear Heater 
130-0000! or equivalent. Position the 
synchronizer body on the mainshaft splines so 
that the short lugs on the synchronizing ring 
engage in the gaps in the synchronizer body. 
Lightly tap the synchronizer body down until it 
stops against the synchronizer ring. When proper 
installation is made, the word “ЕМСІМЕ” will be 
visible on the synchronizer body. 


CAUTION: Do not heat the synchronizer body 
for more than 15 minutes. 


EE 
ae 


= 
== 


— 
— 


ЕЕ 
ШУ ^ 
ЧОЎ 
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07-03C-47 


23. Install a snap ring on the mainshaft next to the 


1st-2nd synchronizer body. Clearance between 
the snap ring and the synchronizer body should 
not be more than O. 1mm (0.004 inch). 


CAUTION: Make sure the snap ring is free of 
burrs before installing and measuring end 
play. | 


C8768-1A 


24. Check the end play of the 1st gear. It must be 


25. 


between 0.15 and 0.35mm (0.006 and 0.014 
inch). 


Position the sliding sleeve over the synchronizer 
body with its tapered collar facing down (towards 
the output end of the mainshaft). In three positions 
on the sliding sleeve, three teeth have been cut 
away. Align these three areas with the three gaps 
in the synchronizer body and the three lugs on the 
synchronizer ring. Slide the sliding sleeve down 
until it rests against the 1st gear. 


° 
ALIGN AREAS OF SLIDING SLEEVE 
WHERE TEETH ARE CUT 
AWAY WITH LUGS ON SYNCHRONIZEF 
RINGS AND GAPS ON 
SYNCHRONIZER BOR 


Z QUINN AS б 


Ж Lie p ЧК 
HD е Аут 


< 
М o 


5» 


Ww 


///, 
al: = y 
M MAAMA N a | 
Ту УЙШ SAMT 
Be, 


N Ç TUR | Y 


DNA ІІ 


WIS 
595200 
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26. Insert three compression springs with pressure 


pieces in the recesses of the synchronizer Боду. 


CAUTION: If the original springs are not being 
replaced, inspect them before reuse. Refer 
to Inspection in this section for procedure. 
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SUBASSEMBLIES (Continued) 


27. д. die т ерге еріе 2 
wdriver. Pu Shi nthe s Is with rewdriver 
and: slide the e pre e pi o th atitr ests 
а nst the ba ^ud 


PRESSURE 
PIECES 


Жб. SPRINGS 


T" 


— 


SHADE 


ЗО. Place the ed needle rollers for the 2nd 
28. Plac 2. е ing on the the 2. = 
1st-2nd synchroni Bod 
NOTE: ^d shor tuno n the synchro ing en fus 5. "shaft The a e taper dicus pes bid 
2. ated o ihe Gace’ j ond do nthe nshaft. 
ynchro or body: 


ІШЕ 


— 
В ннн 
= rod 
SECOND 
1 СЕАН 


ІШ 


ТҮ 


\\ 
W о, | ZEN M" 
Se GEAR 


WY). 
— Ca - 
pu g ` 
j B 


| WE 
ал... ШЕШІ 


С8800-1А 


NEEDLE 
сола || ROLLERS 


(| 


32. Heat the thrust wa d rto 160? 2. moa 
Rotunda Gear Heater 130-00001 o 
TO ead at the washe a r more 

an 15 minutes. 


07-O3C-49 Transmission —Model S5-42 ZF 07-03C-49 
IF OW et EE Oe ee HAC eee ee a E RE, 


SUBASSEMBLIES (Continued) 


33. dus s thrust washer on the mainshaft and 36. ee the en d play of the 2nd gear. It must be 
tap it down until it seats against its stop on the between 0. 15-0.45mm (0.006-0.017 inch). 
haft. If 

sl im ne 22. gently tap the washer to fully 37. After the 3rd gear bearing inner race has fu lly 


oe v pace the 3r di Dear caged needle rollers 
Over 


— 


- ATD 


38. йыгы the 3rd gear over the needle rollers on the 
nshaft. The taper of the 3rd gear must face 

34. Heat the 3rd gear bearing inner гасе to 160°C 
(320?F) м ith Rotunda Gear Heater 130-00001 or 
equivalen a 
CAUTION De not heat the race for more than D 5 ен -) 
CAIN 

35. Position pain race on the mainshaft and tap it down 1 ~O NG 

@ 
\ VA IT 


until it seats against its stop on the shaft. If 
ШИШ; = | 


— 


necessary, gently tap the race to fully seat it. 


07-03C-50 


SUBASSEMBLIES (Continued) 


39. Place the 3rd gear synchronizer ring on the taper 


of the 3rd gear. 


3RD GEAR 
Жа SYNCHRONIZING 


— l| x. 


C8763-1A 


40. Heat the 3rd-4th synchronizer body with Rotunda 


Gear Heater 130-0000! or equivalent to max. 
160? C (320?F). Position the synchronizer body 
on the mainshaft splines so that the short lugs on 
the synchronizing ring engage in the gaps in the 
synchronizer body. Lightly tap the synchronizer 
body down until it stops against the synchronizer 
ring. The recess in the synchronizer body must 
face upwards. 


CAUTION: Do not heat the synchronizer body 
for more than 15 minutes. 


xay Б 3RD-4TH GEAR 
ШР... SYNCHRONIZER 
BODY GAPS 
MUST LINE 

UP WITH LUGS ON 
3RD GEAR 
SYNCHRONIZER 
RING 


\ 


С8803-В 


41. Install a snap ring on the mainshaft next to the 


3rd-4th synchronizer body. Clearance between 
the snap ring and the synchronizer body should 
not be more than O. 1mm (0.004 inch). 


CAUTION: Make sure the snap ring is free of 
burrs before installing and measuring end 
play. | 
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42. Check the end play of the 3rd gear. It must be 


between 0.15 and 0.35mm (0.006 and 0.014 
inch). 


3RD-4TH 
SYNCHRONIZER BODY 
SNAP RING 


C8759-1A 


43. Position the sliding sleeve over the synchronizer 


body with the smaller of the two grooves facing 
down. in three positions on the sliding sleeve, 
three teeth have been cut away. Align these three 
areas with the three gaps in the synchronizer 
body and the three lugs on the synchronizer ring. 
Slide the sliding sleeve down until it rests against 
the 3rd gear. 


GROOVE MUST 
FACE DOWN 


SAE 
he ATLL 
ШЕ ЕШ 


j il 
| RO S 
i 6-4 
44 ART Ua «S. 
Р ua S. 


"i | s 
6501 j 
Gas 


lil 


` 

й S ' 

б ң ni 
DIG nane 
a YU 


е iN ТТ) 


ALIGN AREAS WHERE TEETH ARE СОТ 
AWAY WITH GAPS ON SYNCHRONIZER 


BODY AND LUGS ON SYNCHRONIZER RING 


C8804-1B 


44. insert three compression springs with pressure 


pieces in the recesses of the synchronizer body. 


CAUTION: If the original springs are being 
replaced, inspect them before reuse. Refer 
to Inspection in this section for procedure. 


07-03C-50 
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SUBASSEMBLIES (Continued) 


45. Push back the pressure pieces with a | PUSH DOWN ON 
screwdriver. Push in the balls with a screwdriver SYNCHRONIZER RING 
i i i WHILE PULLNG UP 
and slide the pressure piece so that it rests ОМ SLIDING SLEEVE 
against the ball. 


v 
р БД 
d o < 


e Sum 
` K—?P? 


S 


< < BALL PRESURE PIECES W ІҢ | | 
Z AND SPRINGS C8807-1A 


48. Heat the inner race of the mainshaft front taper 
roller bearing to 160°C (320?F) with Rotunda 
C8805-1A Gear Heater 130-00001 or equivalent. Position it 
on the mainshaft and drive it on if necessary until 


46. Place the 4th gear synchronizer ring on the | Peet gans вор ое таралат 
synchronizer body. CAUTION: Do not heat the bearing for more 


NOTE: The short lugs on the synchronizer ring шап 1» minutes: 


should be located over the gaps in the 3rd-4th CAUTION: If necessary to drive the bearing 
synchronizer body. on, drive against the inner race only. Do not 
drive against the bearing cone. 
— 4TH GEAR An alternate method is to press the bearing on using 
E s A a Bearing Cone Replacer T85T-462 1-AH. 
Yasa, LUGS ON 
` tins =s 222 RING SHOULD 


BE OVER GAPS 
IN BODY 


S Á I 
NA 


C8806-1A 


47. Push the synchronizer ring downwards while 
pulling the sliding sleeve into the center position. 


R 
14 
\ 


STI 


C8808-B 
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SUBASSEMBLIES (Continued) 
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Input Shaft 
Disassembly 


1. 


Position the two Collet Halves (44803 and 
44797) of the Universal Bearing Remover Set 
D81L-4220-A or equivalent around the input shaft 
bearing cone. Install the Pulling Tube Assembly on 
the collet halves and pull the input shaft bearing 
from the input shaft. 


PULLING 
TUBE 
ASSEMBLY 
D81L-4220-A 


COLLET 
HALVES 
44803 AND 
44797 


C8809-1A 


Assembly 
CAUTION: Inspect the surface of the input shaft in 


BEARING CONE 


REPLACER 
INPUT W. 2 T85T-4621-AH 
осе ç 
P 

PRESS 

PLATE 54 
T75L-1165-B 

C8810-1A 


5. Analternate method is to heat the inner race of 
the input shaft tapered roller bearing to 160°C 
(320°F) with Rotunda Gear Heater 130-00001, 
Heat Gun 107-00300 or equivalent and position it 
on the input shaft. Use a suitable tool to seat the 
bearing against its stop. 

CAUTION: Do not heat the bearing for more 
than 15 minutes. 


CAUTION: Do not drive against the bearing 
cone. Drive against the inner race only. 


the area of the bearing race to make sure it is 
smooth and free of burrs. Also inspect the 
condition of the guide splines. 


1. 
2. 


3. 


Place the bearing on the input shaft. 


Place Bearing Cone Replacer T85T-462 1-AH 
over the bearing. 


Position the shaft, bearing, and bearing cone 
replacer in Press Plate T75L-1165-B as shown in 
the illustration. 


CAUTION: Ensure that the pocket bearing oil 
baffle is fully installed and not damaged. 


Press the bearing on until it seats against its stop 
on the shaft. 


С8811-В 


Any time the transmission is serviced check the 
following items: 


€ Confirm that the oil baffle is installed in the input 
shaft synchronizer cone recess. 


e Visually inspect the oil baffle for tears or damage. 
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SUBASSEMBLIES (Continued) 


The oil baffle lip is recessed 6mm (+ 1 -0) [0.24 inch SYNCHRONIZER 
(+O.04 -0)| below the synchronizer cone edge. CONE 


The oil baffle fits tight and cannot be moved by 
hand. 


The three lubrication holes in the input shaft are free 
of any obstruction. 


The oil channel (in the main case) to the input shaft лы ос Duo 
bearing is free of any obstruction. 


The oil retainer ring (part of the shim pack) behind OIL BAFFLE 
the outer race of the input bearing is free of 
damage. 


The synchronizer body snap ring forward of the 3/4 


synchronizer package on the mainshaft is in [ : TAPERED ROLLER BEARING 
position. "POCKET BEARING" 


INPUT SHAFT 
OIL BAFFLE INSTALLATION 


Countershaft 


NOTE: Do not attempt service procedures on the 
countershaft gears. It is serviced as an assembly. 
Service only the bearings on the countershaft. 
Remove bearings with an appropriate puller. Preheat 
new bearings to 160 degrees C (320 degrees F) with 
Rotunda Gear Heater 130-00001 or equivalent. 


SPECIFICATIONS 


CLEARANCE SPECIFICATIONS 


[7 c -—-———— — (ә: 


CC8825-C 


Mainsat Reverse Gear r БЕНЕН 


Mainshaft 2nd Gear 
Mainshaft 3rd Gear 0.15-0.35 


Mainshaft 5th Gear [015035 0 0 O 


Mainshaft Synchronizer Body Retention Rings 


Motorcraft MERCON? Multi 

Automatic Transmission Fluid XT-2- : 
ООХ or ООХ (ESP-M2C166-H) or ` 
equivalent. 
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SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS 
йк месе PE 

Drain Рыда Pug aperea това) 

Filer PugDrain Pig (Straight Teads wih Sealng Ring) | — í 

[Bem шеге Мап Сав ов | z 
Een _ — — — — | + | w | ж 
Shit Tower Cover o Main Gase — — ав | z | 
тоо O [| T TT s 
ТЕГІС: — ГИ w | z | 
эшне _ — — |] s —] w [| 9 - 
[SMOwwTwreme — — СИ w | 9 - 
кезе — CCC I EN NN 


9/16-18NF 


Бенз — | immunem) — | жота) | — 129 mm (0.040) 
Reverse Gear Stop Plate Spring 9.040 mm (0.356 in.) 1.000 mm (0.039 in.) | 


ү ewm — | OD | 
Detent Springs i 
Synchronizer Spring | 148 mm (0.583 in) | 5960 mm (0.235 in) | — 0950 mm (0.037 in) | 


SPRING SPECIFICATIONS 
izer Sori 


PRESS-OFF AND PRESS-ON PRESSURES AND MOUNTING TEMPERATURES 
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SPECIAL SERVICE TOOLS 


Bench Mounted Holding Fixture 


Mainshft Front Bearing Cup Нерсе 
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DESCRIPTION 


Transfer Case 


The Borg-Warner 13-56 Electronic Shift Transfer Case 
is used on Bronco (4x4) vehicles with Automatic 
Transmission only. The transfer case transfers power 
from the transmission to the rear axle, and also to the 
front axle when electronically actuated. 


Electronic Shift Control System 


This system consists of a two switch control system, 
an electronic control module, an electric shift motor 
with an integral shift position sensor, and a speed 
sensor. 


Switch Control System 


There are two control switches located on the lower 
right hand corner of the instrument panel for fingertip 
shift control. The two switches are mounted 
horizontally and are identified as “4х4” and "low 
range’’. Two indicator bar lamps are located in the 
instrument cluster over the speedometer. 


SWITCH 


ELECTRONIC SWITCH CONTROL C7426-1A 


Electronic Control Module 


The electronic control module, located on the right 
hand cowl side, controls the operation of the transfer 
case in response to inputs to the pushbutton control by 
the vehicle operator. 


Speed Sensor 


The speed sensor, mounted to the rear of the transfer 
case, tells the electronic control module the proper 
speed to shift the transfer case. 
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DESCRIPTION (Continued) 


Shift Position Sensor 


The shift position sensor, an integral part of the 
electric shift motor, tells the electronic control module 
the shift position of the transfer case. 


TRANSMISSION 
AND EXTENSION TO REAR 
HOUSING AXLE 


TO FRONT 
AXLE SKID 
PLATE 


FRONT VIEW 


OPERATION 


Mechanical Operation 


In the 4x2 mode, torque from the transmission is 
transferred to the front input shaft, which in turn drives 
the rear output shaft that drives the rear axle. 


The 2W-4W shift is accomplished when the 2W-4W 
shift fork moves the 2W-4W lockup collar to engage 
the front drive sprocket on the output shaft splines. 
The front drive sprocket turns the chain, which turns 
the front output shaft driven sprocket on the splined 
front output shaft and the front driveshaft. 


The high-low shift is accomplished when the high-low 
shift fork moves the high-low lockup collar to engage 
the planetary gearset assembly to the output shaft. 
Torque from the input shaft is then transferred through 
the sun gear, which then turns the planetary gearset. 
The planetary gearset, which is now engaged to the 
output shaft, provides the gear reduction. 


Transfer Case, Borg-Warner 13-56 Electronic Shift 


SHIFT MOTOR 
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Electric Shift Motor 


The electric shift motor, mounted externally at the rear 
of the transfer case, drives a rotary helical cam which 
moves the 2W-4W shift fork and 4H-4L reduction shift 
fork to the selected vehicle drive position. 


WIRING SHIFT 
CONNECTOR POSITION 
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ELECTRIC 
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REAR VIEW 
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Electronic Shift Operation 


The transfer case is equipped with a magnetic clutch, 
similar to an air conditioning compressor clutch, which 
is located inside the transfer case adjacent to the 
2W-4W shift collar. The clutch is used to spin up the 
front drive system from zero to vehicle speed in 
milliseconds. This spin-up allows the shift between 
2-high and 4-high to be made at any vehicle speed. 
The spin up engages the front lock hubs. When the 
transfer case rear and front output shafts reach 
synchronous speed, the spring loaded shift collar 
mechanically engages the mainshaft hub to the chain 
drive sprocket and the magnetic clutch is then 
deactivated. Shifts between 4-high and 4-low can only 
occur with the transmission safety switches closed. 


The vehicle's speed must be 3 mph or under. 
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OPERATION (Continued) 


Electronic Shift Control System 


In operation, when a control switch in the instrument 
panel is depressed, the Electronic Control Module will 
analyze information from the transfer case Shift 


Position Sensor to verify its current position. It also will 


analyze input information from the Speed Sensor and 
the Neutral Safety Switch. If all the design conditions 
of the system are met, the Electronic Control Module 


Transfer Case, Borg-Warner 13-56 Electronic Shift 


The headlamp dimmer circuit provides power for 
nighttime illumination of the switches located in the 
instrument panel. 


Control Module Self-Test 

The Electronic Control Module has a diagnostic 
capability of its own circuitry. The self-test procedure 
is as follows: 


07-03D-3 


will command the Electric Shift Motor to execute the 1. Remove the Five-Wire Connector and the 
desired function. After the shift takes place and the ` Eight-Wire Connector from the Electronic Control 


motor is turned off, the Electronic Control Module will Module 

again look at the inputs from the Shift Position Sensor I 

to determine if the transfer case is in the position that 2. Turn the ignition switch to the “RUN” position. 
the operator selected. Finally, the Electronic Control 
Module will illuminate the shift indication bar lamps 


Activate the Self-Test switch and note the result: 
A flashing indicator lamp (approximately one 
flash per second) indicates that the control 
module is functioning properly. A steady indicator 
lamp indicates that the control module is 
inoperative and must be replaced. 


located below the instrument cluster to indicate that 
the desired function has been completed. 


When the operator selects the drive combination 
through the pushbutton control, an electric motor turns 
a helical-cam, which is linked to the high-low and 
2W-4W shift forks through fork-mounted roller bushing 
assemblies. As the electric motor turns the 
helical-cam, the high-low fork bushing rides in a slotted 
lobe in the cam to make the low-high or high-low range ; : 
change; and the 2W-4W fork bushing rides on lobes at Harness Connector; the Five-Wire Harness 

the end of the cam to make the 2W-4W or 4W-2W Connector; and the Eight-Wire Harness Connector. 
shift. To check the integrity of these circuits, disconnect the 
The unit is lubricated by a positive displacement oil harnesses from the Electronic Control Module and 


pump that channels oil through the bores in the perform the following checks: 
transfer case output shaft. 


Control Module Circuits 


There are three wiring harnesses connected to the 
Electronic Control Module: the Eight-Wire Pigtail 


ELECTRONIC 
CONTROL MODULE MOUNTING 


7E453 PLATE 


DIAGNOSIS AND TESTING 


| NUT-N621905-S2 
Mechanical Operations 


For mechanical diagnosis and testing procedures, 
refer to Section 07-ООВ, Transmission, 
Manual—General Service. 
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Electric Shift Operations 


If the system operates improperly, or will not operate 
at ail, a problem could exist in a control switch, the 
Electronic Control Module, the Speed Sensor, the 
Electric Shift Motor, the Electro-Magnetic Clutch 
Assembly, safety switch or the interconnecting wiring. 


SCREW-381801 
(2 REO'D) 


Use the following guidelines and test procedures to C7428-B 
assist in locating the cause of a problem. 


Circuit Protection 

The battery feed circuit, through a circuit breaker, Eight-Wire Pigtail Harness Connector 

provides memory capability for the electronic control 1. Connect a voltmeter between terminal 8 and 
module. ground. The voltmeter should indicate battery 
Ignition “RUN” and “АСС”' feed circuits, through a voltage at all times. 

fuse, provide power for the switches and the electric 2. Connect а voltmeter between terminal 7 and 
shift motor. ground. Then turn the ignition switch to the 


“НОМ” position. The voltmeter should then 
indicate battery voltage. 
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DIAGNOSIS AND TESTING (Continued) 


CAUTION: In the foiiowing sections where 
the usage of an ohmmeter is specified, 
always remember that an ohmmeter shouid 
NEVER be connected into a “Чіме” or 
powered circuit. If the ohmmeter is 
subjected to a powered circuit, severe 
damage will be done to the instrument. The 
vehicle's battery should be disconnected 
before performing checks on any circuit with 
an ohmmeter to prevent any accidental 
damage to the instrument. 


3. Connect an ohmmeter Rotunda Number 
007-0000 1 between terminal 6 and ground. The 
ohmmeter should indicate less than 10 ohms. 


4. Connect an ohmmeter between terminals 4 and 5 
of the wiring harness connector. The ohmmeter 
should indicate less than 10 ohms. 


Connect an ohmmeter between terminal 3 and 
ground. The ohmmeter should indicate O ohms. 


Connect an ohmmeter between terminal 2 and 
ground. The ohmmeter should indicate O ohms. 


EIGHT-WIRE PIGTAIL HARNESS CONNECTOR 
(E25B-14489-GB) 


[s | m jew 0 
2 3 


а | 9 [oa — 
(Counterclockwise) 


Logic Ground 
777 Yel 
| 4L-4H-2H 


Electro-Magnetic Clutch 


| Transfer Case Motor 
Control 
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Five-Wire Harness Connector 


1. 


Connect an ohmmeter between terminals 1 and 2. 
Then depress the 4x4 (2H-4H) switch in the 
Overhead Roof Console. The ohmmeter should 
indicate less than 50 ohms while the switch is 
being depressed. 


Connect an ohmmeter between terminals 1 and 3. 
Then depress the ''Low Range” switch to the 
right of the steering column. The ohmmeter 
should indicate less than 50 ohms while the 
switch is being depressed. 


Connect a test lead between terminal 4 and 
ground. Turn the ignition switch to the “НОМ” 
position and observe the Overhead Roof 
Console. The lamp in the Overhead Roof Console 
Low Range Bar should illuminate. 


Connect a test lead between terminal number five 
and ground. Turn the ignition switch to the “НОМ” 
position and observe the Overhead Roof 
Console. The lamp in the Overhead Roof Console 
4x4 Bar should illuminate. 


FIVE-WIRE HARNESS CONNECTOR 
(О51.В-14489-СА) 


Wht/Lt Blu | Switch Feed 


Low Range Switch 


Bm/Wht Low Range Light 
4x4 Light 


2 3 4 5 


Eight-Wire Harness Connector 


1. 


Connect an ohmmeter between terminal 1 and 
ground. Shift the transmission into the 
“NEUTRAL” position and observe the ohmmeter. 
The ohmmeter should indicate less than 50 ohms 
while the transmission selector lever is in the 
“NEUTRAL” position. 


Connect an ohmmeter between terminals 2 and 3. 
The ohmmeter should indicate 200-350 ohms. 
This will check the continuity of the speed sensor 
that is located in the transfer case. 
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DIAGNOSIS AND TESTING (Continued) 


3. Connect an ohmmeter between terminal 8 and 
terminals 4, 5, 6, and 7, respectively. Refer to the 
chart below for the appropriate ohmmeter 
readings in each transfer case position. 


EIGHT-WIRE HARNESS CONNECTOR 
(E4EB-14489-SA) 


Automatic Transmission 
Neutral Safety Switch 
Speed Sensor (Feed) 


Wire #5, Contact Plate 
Position Sensor in 
Transfer Case 


Color 
Code 
Red/Wht 
Wire #4, Contact Plate 
Position Sensor in 
Transfer Case 


Connection 
Meter Reading From 
Terminal #8 to #5 


Meter Reading From 
Terminal #8 to #7 Short 
NOTE: SHORT (zero ohms). 

OPEN (infinity). 


Wire #3, Contact Plate 
Brn/Wht Position Sensor in 

Transfer Case | 

Wire #2, Contact Plate 
Org Wht Position Sensor in 

Transfer Case 

Wire #1, Contact Plate 
Yel/Wht Position Sensor in 
Transfer Case 
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Main Feed Connector Circuits . Ignition “RUN” and “АСС” feed circuits through 
The Electronic ‘Touch Drive” Four Wheel Drive hse: aires Ad for the switches and the 
System Main Feed Connector to the instrument panel SOCII SU TnO Or: 

harness connector is located near the middle of the . Dome lamp feed circuits provide power for the 
instrument panel. reading and map lamps. 


This connector contains the following inputs to the The side marker lamp feed circuit provides power 


system: for nighttime illumination of the overhead roof 
1. Thebattery feed circuit through a circuit breaker console vehicle graphics. 


rovides me ili i TON: I 
Жа к” COPS юге eae rone . Transmission interlock and safety switch feed 


circuits provide input to the control module to help 
determine whether or not the ‘‘Low Range” 
position can be selected. 
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DIAGNOSIS AND TESTING (Continued) 


6. Thechassis ground circuit provides grounding 
capability for all of the system components 
except for the ''logic ground” of the control 
module, which is grounded separately. 


ELECTRONIC 
CONTROL MODULE MOUNTIN 
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MAIN FEED CONNECTOR 
(D9TB-14489-AA) 


Ignition Run and 
Accessory Feed (Fused) 


| Automatic Transmission 
Red Wht Neutral Safety Switch 


Ignition Run and 
Accessory Feed (Fused) 
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Transfer Case Feed Harness Circuits 


The electric transfer case feed harness contains ten 
wires that carry a variety of signals to and from the 
electronic control module. 


ELECTRONIC 
TRANSFER 
CASE 
FEED 
HARNESS С7430-В 


A listing of the transfer case feed harness circuits and 
their functions follows: 


1. Theelectro-magnetic clutch feed circuit provides 
a power signal to the clutch coil, from the control 
module when shifting from 2W to 4W drive. 


2. Clockwise rotation of the electric shift motor 
circuit provides power to drive the shift motor 
through the 2H-4H-4L sequence. If a position is 
selected that would require a shift through an 
intermediate position, the module will respond as 
if each intermediate position was selected, even if 
the 4L position was commanded from 2H. It will 
then fulfill all of the requirements for shifting into 
or out of each intermediate position. 


3. Counterclockwise rotation of the electric shift 
motor circuit provides power to drive the shift 
motor through the 4L-4H-2H sequence. Actuation 
of the Low Range Switch, while in 4L, will cause а 
shift to АН. Actuation of the ''Four-by-Four'' 
2W-4W switch, after a shift to 4H from 41, will 
then cause a shift to 2H. 


4. The speed sensor coil feed circuit provides a 
constant signal from the electronic control module 
to the speed sensor located in the transfer case. 


5. The speed sensor coil return circuit provides а 
varying signal (while the vehicle is in motion) from 
the speed sensor to the electronic control 
module. This signal indicates the vehicle speed to 
the microprocessor so that it can control the 
application of the “Low Range"' gear selection in 
the transfer case. 


6. The shift position sensor feed circuit provides a 
power signal from the Electronic Control Module 
to the shift position sensor to energize the sensor. 
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DIAGNOSIS AND TESTING (Continued) 


7. Shift position sensor return circuits provide the 
output information signals from the transfer case 
to the electronic control module. This information 
gives the control module the correct position of 
the shaft that turns the helical cam in the transfer 
case. 


ELECTRONIC TRANSFER CASE FEED 
HARNESS 
(E4DB-14489-AA) 


f Control (Clockwise) 
Eu CBE MNT Speed Sensor (Feed) 
| Wire #3, Shift Position 
Brn/Wht Sensor in Transfer Case | 
| (Output to Module) 


| Circuit Ss 
Position Number Function 
| Electro- -Magnetic Clutch 
(Feed) 
2H-4H-4L 
Transfer Case Motor 
| Control 
(сое ISe) 
our ee ау | и | Blu | Speed Sensor (Return) 
Wire #5, Shift Position 
Violet Sensor in Transfer Case 
(Output to Module) 
| | Wire #2, Shift Position 
763 ji Org Wht Sensor in Transfer Case 
i (Output to Module) 
Wire #1, Shift Position 
762 | Yel/Wht Sensor in Transfer Case 
| (Input from Module) 


Transfer Case Motor 
Wire #4, Shift Position | 
Sensor in Transfer Case 
| (Output to Module) 
CC6608-1A 
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REMOVAL AND INSTALLATION 


4X4 Shift Switch 
Removal and Installation 


1. Remove the instrument panel assembly as 
described in Section 01-12, Instrument Panel and 
Console Assemblies. 


Remove the switch mounting screw and remove 
the switch from the panel and disconnect the 
switch from the wiring. 


To install, position the switch in the panel and 
retain with mounting screw. 


Install the instrument panel assembly. 


Control Module 


The electronic control module is located on the inside 
right hand cowl panel. 


Removal 
Remove the right hand cowl panel kick pad. 


Remove the two module to instrument panel 
attaching screws. 


Lift out the module and disconnect the three 
wiring connectors. Remove module assembly. 


Installation 


1. Position module to the instrument panel opening. 
Connect the three wiring connectors to the 
module. 


Place module into the instrument panel opening 
and install the two attaching screws. 


Install the instrument panel pad. 


ELECTRONIC 
CONTROL MODULE MOUNTING 
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REMOVAL AND INSTALLATION (Continued) 


Electronic Shift Transfer Case 


VENT HOSE 
MOUNTING 
BRACKET 


TRANSFER CASE 
RETAINING BOLTS 


(6 REO'D) SKID 
PLATE 
C7431-B 

Removal 

1. Raise the vehicle on a hoist. 

2. If so equipped, remove the nuts, bolts and skid 
plate from the frame. 

3. Place a drain pan under ‘he transfer case. 
Remove the drain plug and drain the fluid from the 
transfer case. 

4. Remove the wire connector from the feed wire 


TRANSMISSION 
EXTENSION 


harness at the rear of the transfer case. First 
squeeze the locking tabs, then pull the 
connectors apart. 


CAUTION: Do not pull directly on the wires. 


NOTE: For detailed instructions on front and rear 
driveshaft removal, refer to Section 05-01, 
Driveshaft. 


INSTALL VENT HOSE 
WITH WHITE MARK 
at^ AT THIS LOCATION 


FRONT OF VEHICLE 


Transfer Case, Borg-Warner 13-56 Electronic Shift 


SHIELD 


Disconnect the front driveshaft from front output 
shaft flange. 


Disconnect the rear driveshaft from the transfer 
case rear output shaft flange. 


LOCKING 
TABS 


C7432-B 


Disconnect the speedometer driven gear from the 
transfer case rear cover. 


Disconnect the vent hose from the mounting 
bracket. 


CAUTION: The catalytic converter is located 
beside the transfer case. Be careful when 
working around the catalytic converter 
because of the extreme high temperatures 
generated by the converter. 


Support the transfer case with a suitable 
transmission jack Rotunda Number 077-00019 or 
equivalent. 


. Remove the six bolts retaining the transfer case 


to the transmission and the extension housing. 


. Slide the transfer case rearward off the 


transmission output shaft and lower the transfer 
case from the vehicle. Remove the gasket from 
the transfer case and transmission housing. 
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REMOVAL AND INSTALLATION (Continued) 


installation 


1. 


2. 


Place a new gasket between the transfer case 
and the transmission extension. 


Raise the transfer case with the transmission 
jack so that the transmission output shaft aligns 
with the splined transfer case input shaft. Slide 
the transfer case forward onto the transmission 
output shaft and onto the dowel pin. Install the six 
transfer case retaining bolts to the extension 
housing. Tighten the bolts to 34-58 N-m (25-43 
ft-lb) in the sequence shown. 


1ST,5TH 3RD 
DOWEL 
6TH 7TH 
4TH 2ND 


TIGHTEN CASE TO EXTENSION BOLTS IN THIS SEQUENCE 
C7434-1A 


3. Remove the transmission jack from the transfer 


Case. 


4. Install the vent hose so that the white marking on 


the hose aligns with the notch in the mounting 
bracket. 


5. Connect the speedometer driven gear to the 


transfer case rear cover. Tighten the screw to 
2.3-2.8 N-m (20-25 in-Ib). 


6. Connectthe rear driveshaft to the transfer case 


output shaft yoke. Tighten the bolts to 28-33 N-m 
(20-28 ft-Ib). 


Connect the front driveshaft to the transfer case 
front output shaft yoke. Tighten the nuts to 11-20 
N-m (8-15 ft-Ib). 


8. Connect the wire connectors on the rear of the 


1 


1 


transfer case, making sure that the retaining tabs 


lock. 


ft-Ib).Remove the fill plug and install 1.9 Liters 
(2.0 U.S. Quarts) of Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid 
XT-2-QDX or DDX E4AZ-19582-B 

(ESP-M2C 166-H) or equivalent to the bottom of 
the fill hole. Install fill plug and tighten to 19-30 
N-m (14-22 ft-lb). 


O. Install the skid plate, bolts and nuts to the frame 
and tighten to 20-27 N-m (15-20 ft-lb). 


1. Lower the vehicle. 


Install the drain plug and tighten to 9-23 N-m (7-17 
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Rear Or Front Output Shaft Oil Seals 
Removal 


5. 


Raise the vehicle on a hoist. 


Remove the rear or front driveshaft from the 
transfer case output shaft yokes. Wire the 
driveshaft(s) out of the way. 


Remove the output shaft yoke by removing the 
30mm locknut, steel washer and rubber seal from 
the rear or front output shaft and remove the 
yokes. 


Remove the oil seal from the rear output housing 
bore with Seal Remover, Tool T74P-77248-A and 
Impact Slide Hammer, T50T-100-A. 


Remove the oil seal slinger from each yoke. 


Installation 


1. 


Make sure the front or rear output shaft output 
housing bores and faces are free from nicks and 
burrs. Coat the oil seals with Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M 1C 175-B) or automatic 
transmission fluid. Position the oil seal into the 
front or rear output housing bore, making sure 
that the oil seal is not cocked in the bore. Drive 
the oil seal into the bore with Output Shaft Seal 
Installer, T83T-7065-B and Drive Handle, 
T80T-4000-W. 


Install new seal slinger on each yoke. Do not 
scratch seal surface on yokes. 


Install the yoke, rubber seal, steel washer and 
locknut on the front or rear output shaft. Tighten 
the locknut to 203-244 N-m (150-180 ft-lb). 


Connect the front or rear driveshaft to the 
transfer case output shaft yokes. Tighten the 
bolts to 83-118 N-m (6 1-87 ft-Ib). 


Lower the vehicle from the hoist. 


DISASSEMBLY AND ASSEMBLY 


Disassembly 


1. 


Remove the transfer case from the vehicle as 
described in the Removal and Installation portion 
of this section. 


Remove the transfer case drain plug with a 3/8 
inch drive ratchet and drain the fluid. 


Remove the front and rear output shaft yokes by 
removing the 30mm locknut, flat steel washer and 


rubber seal from the output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Remove the rear output shaft seal using Tool 
T74P-77248-A and T50T-100-A. 
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5. Remove the wire connector assembly from the 
mounting bracket on the rear cover. If required, 
remove the two bolts and remove the bracket. 
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о, ` MOUNTING WIRE 
BRACKET CONNECTOR 
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6. Forma small hook at the end of a paper clip or 
safety pin. Remove the locking sleeve from the 
wire connector by hooking it with the paper clip or 
safety pin and pulling it up from the bottom. 


CAUTION: Do not damage the wire 
connector locking sleeve. 
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BROWN WIRE 
#1 CONNECTOR 


LOCKING 
SLEEVE 


WIRE 
CONNECTOR 


GREEN WIRE BLUE WIRE 


#4 CONNECTOR #5 CONNECTOR 


e d C6564-18 


Remove the brown wire from the No. 1 center 
position in the connector. If required, remove the 
speed sensor green wire from the No. 4 
connector position and the blue wire from the No. 
5 connector position. 
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Remove the 4 No. 50 Torx? head bolts securing 
the rear bearing retainer to the cover. Pry the 
rear bearing retainer from the cover using a 1/2 
inch drive breaker bar between the pry bosses 
and separate the bearing retainer from the cover. 
Remove all traces of RTV Gasket Sealant from 
the mating surfaces of the cover and the bearing 
retainer. 


CAUTION: When removing the RTV sealant, 
use care not to damage the mating surfaces 
of the magnesium cases. 


07-03D-10 


07-03D-11 


DISASSEMBLY AND ASSEMBLY (Continued) 


#50 TORX-HEAD 
BOLTS (4 REQ’D) 


SHIFT 
POSITION 


ELECTRIC 


AN WIRING 
HARNESS 


CONNECTOR 


REMOVE REAR BEARING RETAINER 


Lift the rear output shaft and remove the 
speedometer gear retaining clip using a 
screwdriver. 


. Slide the speedometer gear forward and remove 
the ball with a small magnet. The speedometer 
gear can now be removed off of the rear of the 
output shaft. 


11. Remove the speed sensor from the rear cover. 
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REAR 
BEARING 
RETAINER 


#50 TORX-HEAD 
COVER ATTACHING 
BOLTS (12 REQ'D) 


/ REAR 
COVER 
Із SENSOR 
HARNESS 
C7437-2A 


REAR 
OUTPUT SHAFT 


SPEEDOMETER 
GEAR 


= BROWN WIRE 
AND INSULATOR 
e € 
{ | —Ñ—[n- ы ыы 4) 
SPEEDOMETER GEAR 
RETAINING CLIP 


REMOVE SPEED SENSOR/ 


SPEEDOMETER GEAR C7438-1A 


12. Remove the four bolts attaching the shift motor to 
the rear cover and remove the shift motor. Note 
the position of the triangular shaft extending out 
of the rear cover and the triangular slot in the 
motor. Do not discard the washer under the motor 
support bracket, if present. 


07-03D- 12 


DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: The motor is serviced as a 
complete assembly. Do not remove the 
screws that secure the rear cover to the 
motor gear housing. 


eS 


fF 


/ 446, 


NOTE: POSITION OF TRIANGULAR 
SHAFT AND SLOT 


— HOA iB 


13. Remove the snap ring on the output shaft 
retaining the upper rear ball bearing using 
appropriate snap ring pliers. 


| 


| | | 
a 
REAR 
SNAP OUTPUT SHAFT 
RING 
PLIERS REAR BEARING 


| 


REMOVE REAR BEARING SNAP RING 


C7439-1C 
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14. 


Remove the 12 No. 50 Torx? head bolts that 
retain the front case of the rear cover. Insert a 
1/2 inch drive breaker bar between the pry 
bosses and separate the front case from the rear 
cover. Remove all traces of RTV Gasket Sealant 
from the mating surfaces of the front case and the 
rear cover. 


CAUTION: When removing the RTV sealant, 
use care not to damage the mating surfaces 
of the magnesium housings. 


REAR COVER 


15. 


16. 


PRY BAR 
CASE 
ASSEMBLY 


REMOVE REAR COVER FROM CASE 
C7440-18 


REMOVE REAR COVER FROM CASE ASSEMBLY 
C7441-1A 


Remove the front output shaft caged needle 
bearing from the rear cover with puller Tool 
D80L- 100-T and impact slide hammer Tool 
T50T-100-A. 


Remove the rear output shaft bearing from the 
inside of the case using a suitable tool. 


07-03D- 12 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FRONT OUTPUT 
REAR OUTPUT SHIFT SHAFT SHAFT INNER 


SHAFT BEARING | BORE NEEDLE BEARING 


REAR COVER ASSEMBLY 


17. Remove the nuts retaining the clutch coil 
assembly to the rear cover. Pull the assembly 
along with the O-rings and brown wire, from the 
cover. 


20. Remove the spring from the shift shaft and lift the 
mode shift fork complete with the shifting collar 
from the upper rear output shaft sprocket splines. 


. Remove the shift shaft bushing and seal from the REMOVE: MODE SET FORK'AND SHET COLCAR 


rear cover using appropriate tools. 


. Remove the snap ring on the output shaft 
securing the clutch housing. Slide the clutch 
housing and the 4WD hub off of the output shaft. 


REMOVE CLUTCH HOUSING RETAINING SNAP RING 


uM 


TI 


Š 
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DISASSEMBLY AND ASSEMBLY (Continued) 


21. Disassemble the 2W-4W lockup assembly by zT 
removing the internal snap ring and pull the lockup | 
hub and spring from the collar. | 


| e \ SPRING LOCKUP HUB 


SNAP RING 


CHAIN REMOVAL 
C7447-1A 


DISASSEMBLY 2W - 4W LOCK-UP ASSEMBLY 


C7445-1A 
23. Remove the shift rail by sliding it straight cut from 
i m he shi 
22. Remove the snap ring retaining the front sprocket кернк 
to the front output shaft. Grasp the rear and front 24. Remove the chip collecting magnet from its slot in 
sprocket complete with the chain and lift them at the case. 
the same time from the rear and front output 25. Lift out the pump screen and remove the output 
shafts. I 
shaft assembly with the pump assembled on it. lf 
the pump is to be disassembled, remove the four 
bolts from the pump body. Note the position of the 
pump front body, pins, spring, rear cover and 
pump retainer as removed. 
SNAP RING REAR OUTPUT 
SHAFT AND 
FRONI OIL PUMP 


SPROCKET 


FLAT 
WASHER 


REMOVE SNAP RING — FRONT SPROCKET 


C7446-B 


INSTALLATION - REAR OUTPUT SHAFT AND OIL PUMP 


C7450-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


26. Remove the high low shift fork by first rotating it 
until the roller is free from the cam then sliding out 
of engagement from the shifting hub. 


HELICAL 
SHIFTING CAM 


HIGH-LOW CASE 


SHIFT HUB HIGH-LOW 
SHIFT FORK 


REMOVE HIGH-LOW SHIFT FORK 
C7448-1A 


27. Remove the helical cam assembly from the front 
case. If it is necessary to disassemble the helical 
cam assembly, care should be exercised as the 
cam is slid rearward to disengage it from the 
spring. The spring is energized and can release 
violently. The spring must be removed from the 
helical cam and the shaft finger. Do not get your 
fingers in the way when disengaging the spring. It 
will rotate to the point that the spring ends will be 
roughly 180 degrees apart. 


DISASSEMBLY OF HELICAL CAM ASSEMBLY 
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28. Remove the high low shift hub. 


29. Remove the front output shaft from the front 
case. 


30. Turn the front case over and remove the front oil 
seal out of the case using Tool T74P-77248-A 
and T50T-100-A. 


31. Reaching through the front opening of the case 
with a pair of snap ring pliers, expand the snap 
ring on the input shaft and carrier assembly 
allowing it to drop out of the bearing. The carrier 
assembly, including the input shaft is serviced as 
an assembly only. If the needle bearing or bushing 
is to be replaced in the input shaft, drive out both 
of them through the input shaft splines using 
appropriate tools. 


REMOVE INPUT SHAFT BEARING SNAP RING 


C7851-1A 


32. Remove the ring gear by prying out the internal 
snap ring and lifting out the gear. 


33. Remove the front input shaft bearing by removing 
the internal snap ring securing the bearing to the 
case and drive it out from the outside of the case 
using Tool T73T-1202-B and T80T-4000-W. 


07-03D-15 
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DISASSEMBLY AND ASSEMBLY (Continued) 


34. Remove the front output shaft bearing from case 
by removing the internal snap ring retaining the 
output shaft bearing in the case. Drive the bearing 
out of the case from the front of the case using 
Tool T73T-1202-B and T80T-4000-W. 


REMOVE FRONT OUTPUT SHAFT BEARING RETAINING SNAP RING 


C7852-1A 


Assembly 


NOTE: Before assembly, lubricate ali parts with 
Motorcraft MERCON? Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX E4AZ-19582-B 
(ESP-M2C 166-H) or equivalent. 


Clean all chips out of the case attaching bolt holes. 


1. Install the input shaft bearing and the front output 
shaft bearing into the case using Tool 
T8OT-4000-P and Tool T80T-4000-W. Install the 
appropriate internal snap rings retaining the 
bearings in the case. 


2. Install the front output shaft seal into the case 
until it is fully seated against the case using Tool 
T86T-7034-CH. 


3. Instali the front output shaft through the lower 
bearing of the case. The front output shaft is 
retained in the case by the front yoke assembly. 
Install the front yoke assembly onto the output 
shaft, the rubber seal, the flat washer, and the 
nuo Tighten locknut to 163-203 N-m(120-150 
ft-Ibs). 
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07-03D-16 


SLINGER 


FLAT 
WASHER 


RUBBER 
SEAL 


YOKE 


FRONT OUTPUT SHAFT YOKE C7853-B 


LOCKNUT 


SLINGER 


FLAT 
WASHER 


REAR OUTPUT SHAFT FLANGE 
C10801-A 


4.  Pressthe needle bearing and bronze bushing into 
the input shaft with the appropriate tools. 


NEEDLE 
BEARING 


INPUT SHAFT 
AND CARRIER 


ASSEMBLY INSTALL INPUT SHAFT NEEDLE BEARING 


VR Ñ... a m. - p... T 


C7854-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Install the ring gear into the slots in the case and 10. Install the cam assembly in the small hole of the 


retain it with the large internal snap ring making 
sure that it is fully seated. 


Insert the input shaft and carrier assembly in the 
case through the input shaft bearing being careful 
not to damage the gear teeth when aligning them 
with the ring gear teeth. 


While supporting the input shaft and carrier 
assembly in the case, install a new snap ring on 
the front side of the bearing making sure that it is 
fully seated in the snap ring groove of the input 
shaft. 


Install the upper input shaft oil seal into the case 
using an appropriate tool until it is fully seated 
against the case. 


Reassemble the helical cam assembly by 
engaging one end of the spring on the shaft finger 
and the other end of the spring on the cam finger. 
With the shaft finger secured carefully in a soft 
jawed vice, turn the cam to wind up the spring 
until the fingers of the cam and the shaft are in 
alignment and slide the cam forward to lock the 
spring in the cocked position. 


COVER 


REAR OUTPUT SHAFT AND OIL PUMP ASSEMBLY - EXPLODED VIEW 


. Install the high low shift hub. 


. Install the high low shift fork by engaging it with 
the shift hub flange and rotating it until the roller is 
engaged with the lower groove of the helical cam. 


. Install the shift rail through the high low fork bore 
and into the rail bore in the case. 


. Install the output shaft and oil pump assembly in 


the input shaft. Make sure that the external 
splines of the output shaft engage the internal 
splines of the high low shift hub. Make sure that 
the oil pump retainer and oil filter leg are in the 
groove and notch of the front case. Install the 
collector magnet in the notch in the front case. 


11. 


case with the shaft vertical. 


Reassemble the pump and output shaft as 
follows: Place the oil pump cover with the word 
TOP facing the front of the front case. Install the 
two pins (with the flats facing upwards) with the 
spring between the pins and place the assembly 
in the oil pump bore in the output shaft. Place the 
oil pump body and pick up tube over the shaft and 
make sure that the pins are riding against the 
inside of the pump body. Place the oil pump rear 
cover with the words TOP REAR facing the rear 
of the case. The word TOP on the front cover and 
the rear cover should be on the same side. Install 
the pump retainer with the tabs facing the front of 
the transfer case. Install the four retaining bolts 
and rotate the output shaft while tightening the 
bolts to prevent the pump from binding. Tighten 
the bolts to 4.-4.5 N-m (36-40 in-Ib). Lubricate the 
assembly with some automatic transmission fluid. 


NOTE: The output shaft must turn freely within 
the oil pump. If binding occurs, loosen the four 
bolts and retighten again. 


PICK UP TUBE 
ANO FILTER 


COVER 


OUTPUT 


SCREWS 


C7855-28 


16. Assemble the rear sprocket into the chain. 


Assemble the front sprocket into the chain so that 
the side with the word “НЕАН” is facing upward. 
This sprocket will face the rear of the vheicle 
when installed. Place the sprockets and chain as 
an assembly over the rear and front output 

shafts. Install the washer and snap ring that retain 
the front sprocket to the front output shaft. 


17. Assemble the 2W-4W lockup assembly by 


installing the tapered compression spring in the 
lockup collar with the small end installed first. 
Place the lockup hub over the spring and 
compress the spring while installing the internal 
snap ring which holds the lockup assembly 
together. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. Install the lockup assembly and its shift fork over 20. Place the 4WD hub over the external splines of 
the external splines of the sprocket and the shift the output shaft. 
rail with the clutch face facing rearward and the 


long boss of the shift rail facing forward. 21. Place the clutch housing over the splines of the 


output shaft and secure with the appropriate snap 


19. Assemble the 4WD return spring over the shift rail ring. Make sure that the snap ring is fully seated in 
and against the shift fork. the snap ring groove. 
ж 
— REAR OUTPUT 
HELICAL CAM | П HART 
4W DRIVE | 


RETURN 
SPRING 


CLUTCH 


HIGH-LOW 
SHIFT FORK HOUSING 
FRONT OUTPUT 
SHAFT DRIVE 
SPROCK 
pump — 
D 2W/4W DRIVE 
d 29 SHIFT FORK 
A: 
Мо — 
SHIFT 
RAIL 
DRIVE 
CHAIN 
INSTALLATION SHIFT MECHANISM 
C7856-2A 


22. Press the front output shaft inner needle bearing INSTALLATION SHIFT SHAFT BUSHING AND SEAL 
in the bore in the cover using appropriate tools. 2 


23. Press the rear output shaft bearing into the bore 
in the cover using appropriate tools. 


24. Install a new shift shaft bushing and oil seal into 
the cover using appropriate tools. 


07-03D-19 


DISASSEMBLY AND ASSEMBLY (Continued) 


25. 


26. 


27. 


28. 


29. 


30. 


31. 
32. 


33. 


34. 


35. 


Install new O-rings (if the old rings are cracked or 
broken) on the clutch coil assembly studs and 
grommet. Install the clutch coil assembly from the 
inside the rear cover until the wire and studs 
extend through the cover. Install the three nuts 
and tighten to 8. 1-10.8 N-m (6-8 Ib-ft). 


CAUTION: Do not kink or trap the wire while 
seating the clutch coil assembly to the cover. 


Install the rear output shaft oil seal in the bearing 
retainer using the appropriate tool making sure 
that it is fully seated. 


Coat the mating surface of the front case witha 
bead of non-acid cure Silicone Rubber, 
E7TZ-19562-A (ESL-M4G273-A). 


Place the cover on the case making sure that the 
lower output shaft, shift shaft and shift rail are 
aligned. Install and tighten the 12 No. 50-Torx® 
head case to cover bolts to 22-36 Ib-ft. 


Install the rear bearing snap ring on the output 
shaft making sure that the snap ring is fully 
seated in the groove of the shaft. 


Place the speedometer drive gear over the shaft 
with the slot aligned with the hole for the drive 
ball. The gear should go completely against the 
snap ring which retains the output shaft. Place the 
ball in the hole and pull the speedometer gear 
over the ball. Snap the retaining clip between the 
snap ring and the speedometer gear. 


Install the speed sensor in its bore of the cover. 


Apply a bead of non acid cure Silicone Rubber, 
E7TZ-19562-A (ESL-M4G273-A), to the face of 
the rear bearing retainer. 


Place the rear bearing retainer onto the rear 
cover and secure with the 4 Torx® head bolts 
tightened to 22-36 lb-ft. 


CAUTION: Do not trap the brown wire 
beneath the bearing retainer. 


Install the rear output shaft yoke assembly onto 
the rear splines of the output shaft. Install the 
rubber seal, flat washer and 30mm locknut on the 
output shaft and tighten to 163-203 М-т 
(120-150 ft-lb). 


Using pliers equipped with soft jaws, rotate the 
triangular shift shaft so it is aligned with the 
triangular slot in the motor. 
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36 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


AT. 


Slightly loosen the two nuts that attach the 
slotted support bracket to the end of motor 
house. 


NOTE: Do not loosen the two nuts or studs that 
attach the motor end cap to motor housing. 


Apply black non-acid cure silicone rubber 
E7TZ-19562-A (ESL-M4G273-A) to motor 
housing base and install on transfer case. 


Install three N800670-S screws along with speed 
sensor 7K470 bracket and tighten to 8. 1- 10.8 
N-m (6-8 Ib-ft). 


Holding the slotted support bracket tight against 
the motor housing end, secure the bracket to the 
transfer case, turning the N802503-S with 

N80 723-S 12 lock washer to 8. 1- 10.8 N-m(6-8 

Ib-ft.). 


Retighten the two nuts that attach the slotted 
support bracket to the end of motor to 2.7-3.4 
N.m (2-2.5 Ib-ft). 


NOTE: If the shaft will not stay in the 4H position, 
rotate the shaft clockwise to the 2H position. 
Install the motor and rotate counterclockwise until 
the motor is aligned with the mounting holes. 


Install the brown clutch coil wire to the No. 1 
center terminal, and, if removed, the speed 
sensor green wire to the No. 4 connector position 
and the blue wire to the No. 5 connector position. 
Install the locking sleeve. 


Install the wire connector mounting bracket on the 
rear cover. Install the bolts and tighten to 8-11 
N-m(6-8 Ib-ft). 


Install the wire connector to the mounting 
bracket. 


Install the drain plug and tighten to 9-23 N-m (7-17 
ft-Ib). 


Place a 3/8 inch drive ratchet in the fill plug and 
remove the plug. Fill the transfer case with 1.9 
Liters (2.0 U.S. Quarts) of Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or DDX E4AZ-19582-B 

(ESP-M2C 166-H) or equivalent. 


Install the fill plug and tighten to 9-23 N-m (7-17 


Install the transfer case as described in the 
Removal and Installation portion of this section. 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


бше Hal Atacting Bl ва 
Four Wheel Dive сао Swich —r 
Front and Rear Output Yokes to Transfer Case | 1899989 OS 


Ft-Lbs 


25-35 


34-47 

163-203 

T 
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[na БЕНЕН 
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[— na 


7-17 
7-17 
5 


Раҷ 
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Front Driveshaft to Front Output Yoke 
Rear Driveshaft to Rear Output Yoke — Bolt — Bronco 


Rear Driveshaft to Rear Output Yoke — Nut — F150-F350 4x4 


CC7859-2D 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


ме [ pan — Amina 
Universal 


Borg Warner #1366 Tansler Case 
Borg Warner #1356 Taster Case 
Borg Warner #1358 Vansfer Case 

T61L-7657-B Borg Warner #1356 Transfer Case 
Borg Warner #1356 Төле Case 
Borg Warner #1356 Tanslor Case 
Borg Warner #1356 Transfer Case 
Borg Warner 41356 Tansfer Case 
Borg Warner 41356 Translor Case 

T73T-1202-A Borg Warner #1356 Transfer Case 
T83T-7065-B Borg Warner #1356 Transfer Case 


CC7858-2B 


ROTUNDA EQUIPMENT 


Transmission Jack 


Gasket Compound 


Digital Уой-Оһт Meter 
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SECTION 07-03E Transfer Case, Borg-Warner 13-56 
Manual Shift 
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ADJUSTMENTS 
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VEHICLE APPLICATION 


F-150—F-350 (4x4), F-350 (4x4) with PTO opening and 
Bronco Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
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DESCRIPTION 


The Borg-Warner 13-56 manual shift transfer case is a 
three piece transfer case. The case is magnesium, 
except for P.T.O. applications which have an aluminum 
front case half. It is a part time case and is equipped 
for a power take off. The unit is lubricated by a positive 
displacement oil pump that channels oil flow through 
drilled holes in the rear output shaft. The pump turns 
with the rear output shaft and allows towing of the 
vehicle without disconnecting the rear driveshaft. 


FOUR-WHEEL DRIVE 
INDICATOR SWITCH 


FRONT OUTPUT 
SHAFT YOKE 


FRONT INPUT FRONT OUTPUT 
SHAFT SHAFT 


FRONT VIEW 


On the front case half, the front input shaft, front 
output shaft, four-wheel drive indicator switch, and 
shift lever are located. On the rear case half, the rear 
output shaft, output shaft bearing retainer, (or slip 
yoke-type bearing retainer), and drain and fill plugs are 
located. Two types of bearing retainers are used: a 
rear fixed output yoke and a slip yoke type. 


BORG-WARNER 13-56 - MANUAL SHIFT 
TRANSFER CASE - REAR 


07-03E-2 


ADJUSTMENTS 


Fluid Level Check 


Remove the fill plug from the rear case. Fluid level 
should be just below the fill plug. If the fluid is below the 


level, fill with Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent to 
correct level. 


DIAGNOSIS AND TESTING 


Refer to Section 07-ООВ, Transmission, 


Manual—General Service, for diagnosis and testing 
procedures. 


REMOVAL AND INSTALLATION 


Transfer Case 
Removal 


1. 
2. 


3. 


10. 


11. 


Raise vehicle on a hoist. 


Place a drain pan under transfer case, remove 
drain plug and drain fluid from transfer case. 


Disconnect four wheel drive indicator switch wire 
connector at transfer case. 


Disconnect front driveshaft from front output 
yoke. 


Disconnect rear driveshaft from rear output shaft 
yoke. 


Disconnect speedometer cable assembly from 
transfer case rear bearing retainer. 


Disconnect vent hose (7D494) from transfer 
case. 


Disconnect the shift rod (7A315) between the 
transfer case shift lever (7B 106) and the control 
lever assembly (7EO69). 


CAUTION: Catalytic converter is located 
beside heat shield: Be careful when working 
around catalytic converter because of the 
extremely high temperatures generated by 
the converter. 


Support transfer case with a transmission jack 
Rotunda Number 077-000 19 or equivalent. 


Remove the bolts retaining transfer case to 
transmission adapter. 


Slide transfer case rearward off of the 
transmission output shaft and lower transfer case 
from vehicle and remove gasket between transfer 
case and adapter. 
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Installation 


1. 


Clean transmission and transfer case gasket 
surfaces and place a new gasket between 
transfer case and adapter. 


Raise the transfer case with the transmission 
jack so that the transmission output shaft aligns 
with the splined transfer case input shaft. Slide 
the transfer case forward onto the transmission 
output shaft and onto the dowel pin. Install the six 
transfer case retaining bolts to the extension 
housing. Tighten the bolts to 34-58 N-m (25-43 
ft-lb) in the sequence shown. 


1ST,5TH 3RD 
DOWEL 
6TH 7TH 
4TH 2ND 


TIGHTEN CASE TO EXTENSION BOLTS IN THIS SEQUENCE 


10. 


11. 


12. 


C7434-1A 


Remove transmission jack from transfer case. 


Connect rear driveshaft to rear output shaft yoke. 
For Bronco, tighten bolts to 28-33 N-m (20-25 
ft-lbs), for F150—F350 4x4, tighten nut to 11-20 
N-m (8-15 ft-lbs). 


Connect vent hose (7D494) to transfer case. 


Attach the shift rod (7A3 15) between the transfer 
case shift lever (7B 106) and the control lever 
assembly (7EO69). 


Connect speedometer cable assembly to transfer 
case. 


Connect four wheel drive indicator switch wire 
connector at transfer case. 


Connect front driveshaft to front output yoke. 
Tighten nut to 11-20 N-m (8-15 ft-Ibs). 


Install skid plate to frame. Tighten nuts and bolts 
to specification. 


Install drain plug and tighten to 9-18 N-m (6-14 
ft-Ibs). Remove filler plug and install Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX 
Е4А7-19582-В (ESP-M2C 166-H) or equivalent to 
the bottom of the fill plug hole. Install filler plug and 
tighten to 9-23 N-m (7-17 ft-lbs). 


Lower vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


COAT WITH 


ESA-MIC75-B 
TRANSFER CASE SHIFT LEVER GREASE 


ASSEMBLY-7A195 7B106 


GASKET 
TRANSMISSION AND 7086 
EXTENSION ASSEMBLY BOLT 
7003 34-58 N:m 


(25-43 FT-LB) 


= 
FRONT OF VEHILCE © 


& 


NOTE: INSTALL HOSE WITH ' 
WHITE MARK FLUSH | - SKID PLATE 
TO OUTSIDE SURFACE TEO63 
OF LEVER BRACKET >, 
BOLT м 
95-122 N-m 


VIEW W 
(71-90 FT-LB) C~. CONNECTING 


COAT WITH 
CONTROL LEVER ESA-MIC75-B SHIFT ROD 
ASSEMBLY GREASE 7A315 


7E069 


BOLT 
58695-52 
96-122 N-m 
(71-90 FT-LB) 


TRANSFER CASE INSTALLATION (FIXED YOKE ASSEMBLY) 


FRONT OF VEHICLE 


SHI 
SHIFT PATTERN MUST BE OREO A N 


PARALLEL WITHIN + 10° OF 
VEHICLE CENTERLINE 


PRIOR TO INSTALLATION A л. 
THE SHIFT BALL MUST BE MN з 
АТ ROOM TEMPERATURE > ` (8.3115 FT-LB) 
AND MAY BE WARMED шш КЕ 


TO 60°C-82°C (140°F-180°F) 
AS AN ASSEMBLY AID. COAT WITH 
| ESA-MIC75-B 


GREASE 
LEVER INSTALLATION 


VIEW W 
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REMOVAL AND INSTALLATION (Continued) 


Shift Lever 


NOTE: Remove the shift ball only if the shift ball, boot 
or lever (7Е067) is being replaced. 


Removal 
1. Remove shift ball. 


2. Remove the two bolts (N605773) attaching the 
shift lever (7EO67) to the control lever assembly 
(7EO69). 


3. Disconnect the vent hose (7D494) from the 
control lever assembly (7EO69) detent plate. 


4. Disconnect the shift rod (7A315) between the 
transfer case shift lever (7B 106) and the control 
lever assembly (7EO69). 


5. Remove the two bolts retaining the control lever 
assembly (7EO69) to the transmission extension 
housing. 


Installation 


1. Prior to installing the shifter assembly make sure 
the transfer case shift lever (7B 106) is in the 
“4AL” position (all the way down and pointing 
towards the front of the vehicle). 


2. Install the control lever assembly (7EO69) with 
bolts “А” and “В” hand started. Make sure the 
lever assembly is in the “4L” position of the 
detent plate (rear most position of detent plate). 


3. Hold the control lever assembly (7EO69) in this 
position and tighten bolt “А” first to 95-122 Nem 
(7 1-90 ft-lb) as shown. Then tighten bolt “B” to 
95-122 N-m (7 1-90 ft-Ib). 


4. Install the vent hose (70494) so the white mark 
on the hose is in position with the notch in the 
detent plate. 


5. Connect the shift rod (7A3 15) between the 
transfer case shift lever (7B 106) and the control 
lever assembly (7EO69). 


6. Attach the shift lever (7E067) to the control lever 
assembly (7EO69) and tighten bolts (N605773) 
to 11.3-15.7 Nem (8.3-1 1.5 ft-Ib). 


7. Installthe shift boot and ball if previously 
removed. 


8. Check the transfer case for proper shifting and 
operation. 
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Rear Output Shaft Extension Housing Oil Seal and 
Bushing — Slip Spline Type 


BUSHING 


EXTENSION 
HOUSING 


C7863-1B 


Removal 


1. Raise the vehicle on a hoist. Index the driveshaft 
to the transfer case and to the rear axle. 


2. Disconnect the driveshaft at the rear axle flange 
and remove the driveshaft. 


3. With a screwdriver, pry the oil seal from the 
bearing retainer. The seal may also be removed 
using Slide Hammer, T50T-100-A and Seal 
Remover, T74P-77248-A. Discard the oil seal. 


4. Remove the bushing from the retainer with 
Extension Housing Bushing Remover, | 
T85T-7034-AH. Discard the bushing. 


07-O3E-4 
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REMOVAL AND INSTALLATION (Continued) 


SEAL REMOVER 
TOOL-T74P-77248 
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SLIDE HAMMER 
TOOL-T50T-100-A 


OIL SEAL REMOVAL - SLIP SPLINE TYPE - REAR BEARING RETAINER 
(FIXED YOKE SIMILAR) 


EXTENSION 
HOUSING 
BUSHING 
REMOVER 

T85T-7034-AH 


EXTENSION 
HOUSING 


Installation 


1. 


Drive the bushing into the place in the retainer 
with Extension Housing Bushing Replacer, 
T85T-7034-BH and Driver Handle, Т80Т-4000-МУ. 


Position the seal in the retainer so the notch on 
the seal faces upward and the drain hole in the 
rubber dust boot faces downward. Drive the seal 
in the retainer using Seal Installer, T6 1L-7657-B. 


Position the driveshaft so it aligns with the index 
marks on the transfer case and rear axle. Install 
the driveshaft in the slip splines in the transfer 
case retainer. Install the driveshaft to the rear 
axle flange. Tighten the fasteners to the specified 
torque listed in Section 05-01, Driveshaft. 


DRIVER HANDLE 
T80T-4000-W 
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REMOVAL AND INSTALLATION (Continued) 


Rear Or Front Output Shaft With Fixed Yokes 
Oil Seal 


Removal 
Raise the vehicle on a hoist. 


Remove the rear or front driveshaft from the 
transfer case output shaft yoke. Wire the 
driveshaft(s) out of the way. 


Remove the output shaft yoke by removing the 
30mm nut, steel washer and rubber seal from the 
rear or front output shaft and remove the yokes. 


Remove the oil seal from the rear output housing 
bore with Seal Remover, T74P-77248-A, and 
Impact Slide Hammer, T50T-100-A. 


5. Remove the oil seal slinger from each yoke. 


installation 


1. Make sure the output housing bore and face are 
free from nicks and burrs. Coat the oil seal with 
Long-Life Lubricant, C1AZ-19590-BA 
(ESA-M1C175-B) or automatic transmission fluid. 
Position the oil seal into the front or rear output 
housing bore, making sure that the oil seal is not 
cocked in the bore. Drive the oil seal into the bore 
with Output Shaft Seal Installer, T86T-7034-CH. 


Install new oil seal slinger on each yoke. Do not 
scratch seal surface on yokes. 


Install the yoke, rubber seal, steel washer and 
locknut on the front or rear output shafts. Tighten 
the nut to 203-244 N-m (150-180 ft-Ib). 


Connect the front or rear driveshaft to the 
transfer case output shaft yoke. Tighten the bolts 
to 83-118 N-m (6 1-87 ft-ib). 


Lower the vehicle from the hoist. 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 

Disassembly 

1. Remove transfer case from vehicle as described 
in this section. 


2. Drain fluid from case by removing filler plug from 
case half. Remove the speedometer cover. 
Replace the filler plug. 


Transfer Case, Borg-Warner 13-56 Manual Shift 


3. Remove both output shaft yoke nuts, washers, 
and rubber seals and remove the rear output 
yoke and the front output yoke from the transfer 
case. 


LOCKNUT 
SLINGER Š 
NAM 
WASHER 


RUBBER 
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YOKE 


FRONT AND REAR OUTPUT SHAFT YOKE 
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4. Remove the four-wheel drive indicator switch and 
aluminum washer from the transfer case. Do not 
lose this washer as it controls the operation of 
this switch. 


REMOVAL FOUR-WHEEL DRIVE INDICATOR SWITCH 


ALUMINUM SPACER WASHER 
NOTE: MUST BE INSTALLED 
2 _)\ BETWEEN SWITCH AND CASE 


* 
АХ 


N < 
СБА «Сг 
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5. Remove the front and rear output shaft yoke 
seals using Tool T74P-77248-A and T50T-100-A. 


07-ОЗЕ-6 


07-ОЗЕ-7 Transfer Case, Borg-Warner 13-56 Manual Shift 


DISASSEMBLY AND ASSEMBLY (Continued) 


6. Remove the input shaft seals using same tools. 


SEAL REMOVING TOOL 
T74P-77248-A 


SLIDE HAMMER 
TOOL-T50T-100-A 


SHIFT 
LEVER 


REMOVE FRONT OUTPUT SHAFT SEAL C7867-1B 


REMOVE FRONT INPUT SHAFT SEAL 


COVER-POWER /^ 
TAKE-OFF | 


SLIDE HAMMER 
SEAL REMOVING  TOOL-T50T-100-A 


Remove the four No. 50 Torx? head bolts 
securing the rear bearing retainer to the cover. 
Pry the rear bearing retainer from the cover using 
a 1/2 inch drive breaker bar between the pry 
bosses and separate and remove the bearing 
retainer from the cover. Remove all traces of 
silicone rubber from the mating surfaces of the 
cover and the bearing retainer. 


CAUTION: When removing the RTV sealant, 
use care not to damage the mating surfaces 
of the magnesium cases. 


1/2"-DRIVE REAR 
PRY BAR BEARING 
RETAINER 
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REMOVE REAR BEARING RETAINER 
C7869-1A 


Lift the rear output shaft and using a screwdriver, 
remove the speedometer gear retaining clip. 


Slide the speedometer gear forward and remove 
the ball with a small magnet. The speedometer 
gear can now be removed off of the rear of the 
output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Remove the snap ring on the output shaft 
retaining the upper rear ball bearing using a 
suitable tool. 


SPEEDOMETER DRIVE GEAR 


SPEEDOMETER 
DRIVE GEAR 


RETAINING 
CLIP 


Же» 
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11. Remove the 12 No. 50 Yorx® head bolts that 
retain the front case to the rear cover. Insert a 
1/2 inch drive breaker bar between the pry 
bosses and separate. Lift the front case from the 
rear cover. Remove all traces of RTV Gasket 
Sealant from the mating surfaces of the front 
case and the rear cover. 


CAUTION: When removing the silicone 
rubber, use care not to damage the mating 
surfaces of the magnesium housings. 


(ERUIT 
um» 


REMOVE REAR COVER FROM CASE ASSEMBLY 
C7441-1A 
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12. Remove front output shaft inner needle bearing 
from the rear cover with T5OT-100-A, Slide 
Hammer, and D80L-100-T, Collet from 
D80L-100-A, Blind Hole Puller Set. 


e 
SLIDE HAMMER 
T50T-100-A 
es 
Фик \ 
4 
COLLET T 
D80L-100-T eds 
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13. Drive out the rear output shaft bearing from the 
inside of the case using appropriate tools. 


REAR COVER — REAR OUTPUT SHAFT BEARING/ 
FRONT OUTPUT SHAFT INNER BEARING 


REAR OUTPUT REAR 
SHAFT BEARING COVER 


C10802-A 


14. Remove the snap ring on the output shaft 
securing the clutch hub. Slide the 4WD hub off of 
the output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Remove the spring from the shift rail and lift the 
mode (2WD / 4WD) shift fork complete with the 
shifting collar from the upper sprocket spline. 


OUTPUT SHAFT 
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SPROCKETS 
SNAP SPRING 
RING PLIERS 


SNAP 
RING 


4WD HUB 


2W/4W LOCK- 
UP ASSEMBLY 


UPPER i 
SPROCKET "b 
2 MODE 
T FORK 
SHIFT FOR 
Z 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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REMOVE SHIFT MODE FORK AND LOCK-UP ASSEMBLY 


C7873-1A 
16. Disassemble the 2W-AW lockup assembly by 
removing the internal snap ring and pull the lockup 
hub and spring from the collar. 
2W/4W LOCK UP COLLAR ASSEMBLY 


LOCK UP COLLAR 
TAPERED COMPRESSION 


SPRING 
LOCKUP 
j HUB 
Й / 2/ 
SNAP RING 
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17. Remove the snap ring retaining the front sprocket 
to the front output shaft. Grasp the upper and 
lower sprocket complete with the chain and lift 
them at the same time from the upper and lower 
output shafts. 


Transfer Case, Borg-Warner 13-56 Manual Shift 


SNAP RING 


J 


FRONT 
SPROCKET 


/ 
2 
EI 
2 
> EZ 
(o c 
553 = р 
i 


uW 
д | W 
8 ІШ | 


REMOVE SNAP RING — FRONT SPROCKET 
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18. Remove the shift rail by sliding it straight out from 
the shift fork. 


19. Remove the high low shift fork by first rotating it 
until the roller is free from the cam then sliding out 
of engagement from the shifting hub. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


20. Remove the chip collecting magnet from its slot in 
the case. 


SHIFT 
RAIL 


HIGH-LOW RU 


SHIFT HUB HIGH-LOW 


SHIFT FORK 


HIGH-LOW SHIFT FORK ANO SHIFT RAIL 
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21. Lift out the pump screen and remove the output 
shaft assembly with the pump assembled on it. If 
the pump is to be disassembled, remove the four 
bolts from the pump body. Note the position of the 
pump front body, pins, spring, rear cover and 
pump retainer as removed. 


22. Remove the high low shift hub. 


OIL PUMP 
RETAINING REAR OUTPUT 
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Transfer Case, Borg-Warner 13-56 Manual Shift 


23. Remove the front output shaft from the case. 


24. Turn the front case over and remove the front 
input oil seal from the case using Tool 
T74P-77248-A and Т50Т-100-А. 


REMOVE FRONT INPUT SHAFT SEAL 


COVER-POWER /% | 
TAKE-OFF 
SLIDE HAMMER 


SEAL REMOVING  TOOL-T50T-100-A 
TOOL-T74P-77248-A С7868-18 


25. Reaching through the front opening with а pair of 
snap ring pliers, expand the snap ring on the input 
shaft allowing it to drop out of the bearing.The 
carrier assembly, including the input shaft is 
serviced as an assembly only. If the bearing or 
bushing is to be replaced, drive out both of them 
through the input spline using suitable tools. 


REMOVE INPUT SHAFT BEARING SNAP RING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


26. Remove the ring gear by prying out the internal 
snap ring and lift out the gear. 


REMOVE RING GEAR RETAINING SNAP RING С7877-1А 


27. Remove the PTO drive gear from the input shaft 
carrier assembly, if equipped, using appropriate 
tools. 


POWER TAKE OFF 
GEAR PRESS OFF 


ASSEMBLY REMOVE INPUT SHAFT CARRIER WITH 
POWER TAKE OFF GEAR 
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Transfer Case, Borg-Warner 13-56 Manual Shift 


28. Remove the internal snap ring securing the input 
shaft bearing to the case and drive it out from the 
outside of the case using Tool T73T-1202-A and 
T80T-4000-W. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


30. Remove the internal snap ring securing the front 
output shaft bearing in the magnesium housing 
and drive the bearing out from the front of the 


case using Tool T73T-1202-B and T80T-4000-W. 


REMOVE FRONT OUTPUT SHAFT BEARING RETAINING SNAP RING 
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31. Remove the shift cam by removing the retaining 
clip and sliding the shift shaft out of the case. 


32. Remove the shift shaft seal by carefully prying it 
out of the case, being careful not to damage the 
magnesium. 


33. Remove the shift cam, assist spring, and assist 
spring bushing from the case. 


SHIFT CAM, LEVER AND SHAFT INSTALLATION 


SHIFT CAM 
ASSIST SPRING 


SHIFTER SHAFT AND 
LEVER ASSEMBLY 
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BUSHING 
SHIFT J 
CAM 
RETAINING 
CLIP C7882-1A 
Assembly 


Before assembly, lubricate all parts with Motorcraft 
MERCON® Multi-Purpose Automatic Transmission 
Fluid XT-2-QDX or DDX E4AZ-19582-B 

(ESP-M2C 166-H) or equivalent. Remove all chips from 
the bolt holes in the case and rear cover. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. 


Install the input shaft and the front output shaft 
bearings in the case using Tools Т80Т-4000-Р 
and T80T-4000-W or equivalents. Install the 

internal snap rings retaining the bearings in the 


case. 


BEARING INSTALLER 
T80T-4000-P 


DRIVER HANDLE 


T80T-4000-W 


BEARING INSTALLER 
T80T-4000-P 


INSTALL FRONT OUTPUT SHAFT BEARING C7885-1B 


2. Drive the front output shaft seal into the case until 
it is fully seated against the case using Tool 


T86T-7034-CH. 
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SEAL INSTALLER 
T86T-7034-CH 


FRONT OUTPUT SHAFT SEAL INSTALLATION 
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Install the front output shaft through the lower 
bearing. The front output shaft is held in place in 
the case by the front output yoke and oil seal 
slinger assembly. Install the front yoke assembly 
onto the front output shaft then the rubber seal, 
flat washer and 30mm locknut. Tighten the yoke 
locknut to 163-203 N-m (120-150 ft-Ib). 


Press the power take-off drive gear (if used) onto 
the input shaft assembly if it was removed. 


Press the needle bearing and bronze bushing into 
the input shaft with the appropriate tools. 


INPUT SHAFT AND 
POWER TAKE-OFF CARRIER ASSEMBLY 


DRIVE GEAR 
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BUSHING 


NEEDLE 
BEARING 


“ADDY? 


FRONT INPUT SHAFT AND CARRIER ASSEMBLY 
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6. Install the ring gear into the slots іп the case and 
retain it with the large internal snap ring making 
sure that it is fully seated. 

7. Install the input shaft and carrier assembly in the 
case through the input shaft bearing being careful 
not to damage the gear teeth when aligning them 
with the ring gear teeth. 


07-ОЗЕ-15 Transfer Case, Borg-Warner 13-56 Manual Shift 07-O3E-15 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. While supporting the carrier assembly in position, 11. Assemble the shift cam assembly into the case 
install a new snap ring on the front side of the by sliding the shift shaft and lever assembly 
input shaft bearing making sure that it is fully through the case and seal into engagement with 
seated in the snap ring groove of the input shaft. the shift cam. Secure the shift cam with the 

9. Installthe upper input shaft oil seal into the case retaining clip. 
using an appropriate tool until it is fully seated 12. Install the shift cam assist spring in position in the 
against the case. bushing of the shift cam and in the recess in the 

case. 


13. Assemble the pump and output shaft as follows: 
Place the oil pump cover with the word TOP 
facing the front of the front case. Install the two 
pins (with the flats facing upwards) with the 
spring between the pins and place the assembly 
in the oil pump bore in the output shaft. Place the 
oil pump body and pick up tube over the shaft and 
make sure that the pins are riding against the 
inside of the pump body. Place the oil pump rear 
cover with the words TOP REAR facing the rear 
of the case. The word TOP on the front cover and 
the rear cover should be on the same side. Install 


0 the pump retainer with the tabs facing the front of 
М” the transfer case. Install the four retaining bolts 
FRONT CASE and rotate the output shaft while tightening the 
ASSEMBLY bolts to prevent the pump from binding. Tighten 
the bolts to 4.-4.5 N-m (36-40 in-Ib). Lubricate the 
INSTAL PRONTAINPUT SRACTE Olean C7888-1A assembly with automatic transmission fluid. 
NOTE: The output shaft must turn freely within 
10. Install a new shifter shaft seal into the case using the oil pump. If binding occurs, loosen the four 
an appropriate tool. bolts and retighten again. 


PUMP 
RETAINER 
OIL PUMP 
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PICK UP TUBE 


OIL PUMP 
FRONT COVER 


> NS RETAINING REAR COVER 
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07-03E-16 
DISASSEMBLY AND ASSEMBLY (Continued) 


14. Install the high low shift hub. 


Install the high low shift fork by engaging it with 
the shift hub flange and rotating it until the roller is 
engaged with the lower groove of the cam. 


15. Install the shift rail through the high low fork bore 
and into the rail bore in the case. 
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SHIFT FORK 


HIGH-LOW SHIFT FORK AND SHIFT RAIL 
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16. Install the output shaft and oil pump assembly in 
the input shaft. Make sure that the external 
splines of the output shaft engage the internal 
splines of the high low shift hub. Make sure that 
the oil pump retainer and oil filter leg are in the 
groove and notch of the front case. Install the 
collector magnet in the notch in the front case. 
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17. 


18. 
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Assemble the rear sprocket into the chain. 
Assemble the front sprocket into the chain so that 
the side with the word “НЕАН” is facing upward. 
This sprocket will face the rear of the vehicle 
when installed. Place the sprockets and chain as 
an assembly over the rear and front output 
shafts. Install the washer and the snap ring that 
retain the lower sprocket to the front output shaft. 


Assemble the 2W-4W lockup assembly by 
installing the tapered compression spring in the 
lockup collar with the small end installed first. 
Place the lockup hub over the spring and 
compress the spring while installing the internal 
snap ring which holds the lockup assembly 
together. 


2W/4W LOCK UP COLLAR ASSEMBLY 


LOCK UP COLLAR 
TAPERED COMPRESSION 


LOCKUP 


SNAP RING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


19. Install the lockup assembly and its shift fork over 21. Place the 4WD hub over the external splines of 
the external splines of the upper sprocket and the the output shaft and secure with the appropriate 
shift rail with the long boss of the shift rail facing snap ring. Make sure that the snap ring is fully 
forward. seated in the snap ring groove. 


20. Assemble the 4WD return spring over the shift rail 
and against the shift fork. 
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22. Press the front output needle bearing in its bore in REAR COVER - REAR OUTPUT SHAFT BEARING/ 
the rear cover using an appropriate tool. FRONT OUTPUT SHAFT INNER BEARING 


23. Press the rear output shaft bearing into position in 
the cover using an appropriate tool. Install 
bearing snap ring retainer in cover. 


FRONT OUTPUT 
REAR OUTPUT REAR SHAFT INNER 


SHAFT BEARING COVER BEARING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


24. Install the rear output shaft oil seal in the bearing 
retainer using the appropriate tool making sure 
that it is fully seated. 


25. Coat the mating surface of the front case with a 
bead of non-acid cure Silicone Rubber 
E7TZ-19562-A (ESL-M4G273-A) or equivalent. 


26. Place the cover on the case making sure that the 
front output shaft, shift shaft and shift rail are 
aligned. Install and tighten the 12 No. 50-Torx® 
а, case to cover bolts їо 30-49 N-m (22-36 
ft-Ib). 


27. Install the rear bearing snap ring on the output 
shaft making sure that the snap ring is fully 
seated in the groove of the shaft. 
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28. Place the speedometer drive gear over the shaft 
with the slot aligned with the hole for the drive 
ball. The gear should go completely against the 
snap ring which retains the output shaft. Place the 
ball in the hole and pull the speedometer gear 
over the ball. Snap the retaining clip between the 
snap ring and the speedometer gear. 


Transfer Case, Borg-Warner 13-56 Manual Shift 


29. 


30. 


31. 


32. 


33. 
34. 


35. 


36. 
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SPEEDOMETER 
DRIVE GEAR 


! а RETAINING 
2 5 


— 
М 
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Apply а bead of non-acid сиге Silicone Rubber 
ЕТ72-19562-А (ESL-M4G273-A) or equivalent to 
the face or the rear bearing retainer or rear slip 
yoke extension housing. 


Place the rear bearing retainer or rear slip yoke 
extension housing in its position and secure with 
the 4 Torx® bolts tightened to 30-49 N-m (22-36 
ft-lb). 


On transfer case with slip yoke rear bearing 
retainer housing remove the extension oil seal 
using Tool T74P-77248-A and T50T-100-A. 
Remove the extension housing bushing using Tool 
T85T-7034-AH. Install a new bushing using Tool 
T85T-7034-BH and T80T-4000-W. Install a new 
seal using Tool T61L-7657-B. 


Install the rear output shaft yoke and slinger 
assembly onto the rear splines of the output 
shaft. Install the rubber seal, flat steel washer and 
30mm locknut on the output shaft and tighten to 
163-203 N-m(120- 150 ft-lb). 


Install the drain plug and tighten to 9-23 N-m (7-17 
ft-Ib). 


Install the 4WD indicator lamp switch and 
aluminum washer into the case. 


Place a 3/8 inch drive ratchet in the fill plug and 
remove the plug. Fill the transfer case with 64 oz. 
of Motorcraft MERCON? Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 


Install the fill plug and tighten to 9-23 N-m (7-17 
ft-Ib). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


37. Install the transfer case as described in the <— SLINGER 
Removal and Installation portion of this section. 


38. Start engine, check transfer case for correct 
operation. Stop engine and check fluid level. Fluid 
should drip out of ‘‘level’’ hole. If fluid flows out of 
‘‘level’’ hole, the oil pump may not be functioning 


i 
x properly. 
% 
| 
| 
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SPECIAL SERVICE TOOLS 
SPECIAL SERVICE TOOLS 
Number 
maar 
TàoT-71278 
TEST 70655 
CC7858-2B 


ROTUNDA EQUIPMENT 
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VEHICLE APPLICATION 


F-150 and F-250 (4x4) Vehicles 


DESCRIPTION 


The Borg-Warner 1345 is a two-piece all aluminum 
part time transfer case. The unit is lubricated by a 
positive displacement oil pump that channels oil flow 
through drilled holes in the rear output shaft. The pump 
turns with the rear output shaft and allows towing of 
the vehicle for extended distances without 
disconnecting the rear driveshaft. 


Borg-Warner 1345 Transfer Case —Front View 
Case Half 


DIAGNOSIS AND TESTING 


Refer to Section О7-ООВ, Transmission—Manual 
General Service, for diagnosis and testing procedures. 


Borg-Warner 1345 Transfer Case —Rear View 
Cover Half 


FOUR WHEEL DRIVE 
INDICATOR SWITCH 


== 
C |; 


= ТЫ 


REMOVAL AND INSTALLATION 


Transfer Case 
Removal 
1. Raise vehicle on a hoist. 


Place a drain pan under transfer case, remove 
drain plug and drain fluid from transfer case. 


Disconnect four wheel drive indicator switch wire 
connector at transfer case. 
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REMOVAL AND INSTALLATION (Continued) 


4. If so equipped, remove skid plate from frame. 9. Disconnect vent hose (7D494) from transfer 


5. Disconnect front driveshaft from front output 2958 


yoke. 10. Support transfer case with a transmission jack 


6. Disconnect rear driveshaft from rear output shaft попов nuMber OF 700019 nequiter 


yoke. 11. Remove the bolts retaining transfer case to 


| | 22 | 
7. Disconnect speedometer driven gear from transmission adapter 


transfer case rear bearing retainer. 12. Slide transfer case rearward off of the 


. ! transmission output shaft and lower transfer case 

8. Disconnect the shift rod (7 A315) between the from vehicle and remove gasket between transfer 
transfer case shift lever (7B 106) and the control case and adapter 
lever assembly (7E069). | 
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REMOVAL AND INSTALLATION (Continued) 


BOLT TRANSFER CASE M GERA 
34-58 Nm GASKET ASSEMBLY SHIFT LEVER CIA CES 
(25-43 FT-LB) — 7086 7A195 78106 — ORE 


TRANSMISSION AND 
EXTENSION ASSEMBLY 
7003 


VENT HOSE 
7D494 


FRONT OF VEHICLE p 
= 


e VIEW V жә V 


NOTE: INSTALL HOSE WITH 


WHITE MARK FLUSH | 
TO OUTSIDE SURFACE EN | LQ 
OF LEVER BRACKET — A Sis, 
CEN DETENT | UC SS 
» PLATE » ie 
BOLT ENS 
S Ne 95-122 N-m 
š = a (71-90 FT-LB) 


CONTROL LEVER vIEW W CONNECTING 


ASSEMBLY 
7E069 COAT WITH dE 
CIAZ-19590-BA 
(ESA-MIC75-B) 
GREASE NOTE: ROD SHOULD 
BOLT BE IN UPWARD 
E 58695-S2 POSITION 
96-122 М-т 
(71-90 FT-LB) 


d^ 


WARNER TRANSFER CASE INSTALLATION 
(FIXED YOKE ASSEMBLY) 
MAIN VIEW 


SKID PLATE 620481 
7E063 20-27 N:m 
(15-20 FT-LB) 


6TH 


7TH 2ND 


TORQUE SEQUENCE 
VIEW V 


FRONT OF VEHICLE е 


INSTALLATION OF SKID PLATE FRONT OF VEHICLE 


VIEW 605787 
ы SHIFT PATTERN MUST ВЕ 


PARALLEL WITHIN + 10° OF 


VIEW Y SHIFT BALL ASSEMBLY VEHICLE CENTERLINE 


SHIFT LEVER LEVER 7F067 
CONTROL ASSEMBLY 7E067 PRIOR TO INSTALLATION THE 


SHIFT BALL MUST BE AT ROOM 


TEMPERATURE AND MAY BE 
BOLTS HEATED TO 60°-82°C (140°-180°F) 


l. CM N605773-S100 SHIFT LEVER AS AN ASSEMBLY AID. 
COAT WITH E ше 11.3-15.7 N-m 7E067 
ESA-MIC75-B “е? > (8.3-11.5 FT-LB) 
GREASE "ucc LA: 


LEVER INSTALLATION SHIFT BALL INSTALLATION 
VIEW W VIEW Y 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Place a new gasket between transfer case and 
adapter. 


Raise transfer case with transmission jack so 
transmission output shaft aligns with splined 
transfer case input shaft. Slide transfer case 
forward on to transmission output shaft and onto 
the dowel pin. Install bolts retaining transfer case 
to adapter. Tighten bolts in the torque sequence 
shown in View V. 


Remove transmission jack from transfer case. 


Connect rear driveshaft to rear output shaft yoke. 
For F-150—F-250 (4x4) tighten nut to 11-20 М-т 
(8-15 ft-Ib). 


Connect vent hose (7D494) to transfer case. 


Attach the shift rod (7A315) between the transfer 
case shift lever (7B 106) and the control lever 
assembly (7EO69). 


Connect speedometer driven gear to transfer 
case. 


Connect four wheel drive indicator switch wire 
connector at transfer case. 


Connect front driveshaft to front output yoke. 
Tighten nut to 11-20 N-m (8-15 ft-Ibs). 


. Install skid plate to frame. Tighten nuts and bolts 


to specification. 


. Install drain plug and tighten to 9-18 N-m (6-14 


ft-lbs). Remove filler plug and install 3. 1 liters (6.5 
pints) of Motorcraft MERCON? Multi-Purpose 
Automatic Transmission Fluid, XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 
dye filler plug and tighten to 2 1-33 N-m (15-25 
ft-lbs). 


12. Lower vehicle. 


Shift Lever 


NOTE: Remove the shift bali only if the shift ball, boot 
or lever (7Е067) is to be replaced. 


Removal 
1. Remove shift ball. 
2. Remove the two bolts (N605773) attaching the 


shift lever (7EO67) to the control lever assembly 
(7Е069). 


Disconnect the vent hose (70494) from the 
control lever assembly (7EO69) detent plate. 


Disconnect the shift rod (7A315) between the 
transfer case shift lever (7B 106) and the control 
lever assembly (7Е069). 


Remove the two bolts retaining the control lever 
assembly (7EO69) to the transmission extension 
housing. 
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installation 


1. 


Prior to installing the shifter assembly make sure 
the transfer case shift lever (7B 106) is in the 
“AL 'a position. 


Install the control lever assembly (7E069) with 
bolts “A” and “В” hand started. Make sure the 
lever assembly is in the “4L''a position of the 
detent plate (rear most position of detent plate). 


GROOVE FOR 


4H N 4L 
e VENT HOSE 


TIGHTEN THIS 


BOLT FIRST A BB BOLT B INSTALLED 


THIS POSITION FOR 
AOD AUTOMATIC 
TRANSMISSION 

ZFLD MANUAL 
TRANSMISSION 
MAZDA (R-2) MANUAL 
TRANSMISSION 


BOLT B INSTALLED 
THIS POSITION FOR 
C6 AUTOMATIC TRANSMISSION 
ZFHD MANUAL TRANSMISSION 
E4OD AUTOMATIC TRANSMISSION 
T18 MANUAL TRANSMISSION 


DETENT PLATE 


C9015-1C 


Hold the control lever assembly (7Е069) in this 
position and tighten bolt “А” first to 95-122 Nem 
(7 1-90 ft-lb) as shown. Then tighten bolt “В”' to 
95-122 N-m (7 1-90 ft-lb). 


Install the vent hose (7D494) so the white mark 
on the hose is in position with the notch in the 
detent plate. 


Connect the shift rod (7A315) between the 
transfer case shift lever (7B 106) and the control 
lever assembly (7Е069). 


Attach the shift lever (7EO67) to the control lever 
assembly (7Е069) and tighten bolts (N605773) 
to 11.3-15.7 N-m (8.3-11.5 ft-Ib). 


Install the shift boot and ball if previously 
removed. 


Check the transfer case for proper shifting and 
operation. 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 
Disassembly 


T 


2. 


Remove transfer case from vehicle as described 
in this Section. 


Drain fluid from case by removing drain plug from 
rear case half. Remove the speedometer cover. 
Replace the filler plug. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


SNAP RING 


WASHER 
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OIL PUMP PIN 
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GEAR CASE SANG ^ Na 
NEEDLE & BEARING 
EEO. J. Ж 4 A RETAINER 
PM 
DLE | 


| DOWEL PINS NEE 
BEARING ASSEMBLY 


4 


FIBER 
WASHER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. 


8. 


Remove both output shaft yoke nuts and washers 
and remove the rear output yoke and the front 
output yoke. 


Remove the four-wheel drive indicator switch. 


Separate the cover from the case by removing 
the attaching bolts. Pry the case and cover apart 
by inserting a flat-blade screwdriver or 1/2 inch 
square drive ratchet or breaker bar in the pry 
bosses. 


SPRING 


( 


C8092-1A 


9. Asanassembly, lift out from the case the 


Remove the magnetic chip collector from the four-wheel drive lockup fork and the lockup shift 
boss in the bottom of the case half. collar. Be careful not to lose the nylon wear pads 

on the lockup fork. Note the location holes on the 
Slide the shift collar hub off the rear output shaft. nylon wear pad and lockup fork. 


HUB C8091-1A 


LOCK-UP 
FORK 


Compress the shift fork spring and remove the 
upper and lower spring retainers from the shaft. 


C8093-1A 


10. Remove the snap ring from the front output shaft 
and remove the thrust washer. 


07-O3F-7 
DISASSEMBLY AND ASSEMBLY (Continued) 


11. Grip the chain and both sprockets and lift straight 
up to remove the drive sprocket, driven sprocket 
and chain from the output shafts. Remove the 
thrust washer from the rear output shaft. 
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12. Lift the front output shaft out from the case. 


13. Remove the four oil pump attaching bolts and 
remove the oil pump rear cover, pickup tube, filter 
and pump body, two pump pins, pump spring, and 
oil pump front cover from the rear output shaft. 
Disconnect oil pick-up tube from pump body. 


OIL PUMP 
FRONT COVER 


OIL PUMP 
BODY 


-Ф/ PICK-UP TUBE 
AND FILTER C8095-1B 


14. Remove the snap ring that holds the bearing 
retainer inside the case. Lift the rear output shaft 
while tapping on the bearing retainer with a 
plastic or soft mallet. Lift the rear output shaft and 
bearing retainer from the case. 


15. 
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NOTE: Two dowel pins will fall into the case when 
the retainer is removed. 


Remove the rear output shaft from the bearing 
retainer. If necessary, press the needle bearing 
assembly out from the bearing retainer. 


. Remove the C-clip that holds the shift cam to the 


shift actuating lever inside the case. 


17. 


Remove the shift lever retaining screw and 
remove the shift lever from the case. 


NOTE: When removing the lever, the shift cam 
will disengage from the shift lever shaft and may 
release the detent ball and spring from the case. 


07-03F-8 
DISASSEMBLY AND ASSEMBLY (Continued) 


18. Asan assembly, remove the planetary gear set, 
shift rail, shift cam, input shaft and shift forks from 
the case. Be carefui not to lose the two nylon 


wear pads on the shift fork. 
PLANETARY 
8 _ GEAR SET 


SHIFT mea UN 


| 


VA 


C7948-1A 


19. Remove the spacer washer from the bottom of 
the case. Remove the bushing. 


PLANETARY 
GEAR SET 


CAM 
` CR 
> BUSHINGS 


20. With a drift, drive out the plug from the detent 
spring bore. 


C7949-1B 
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Assembly 


Before assembly, lubricate all parts with Motorcraft 
MERCON® Multi-Purpose Automatic Transmission 
Fluid, XT-2-QDX or DDX E4AZ-19582-B 
(ESP-M2C166-H) or equivalent. 


1. Assemble the planetary gear set, shift rail, shift 
cam, input shaft and shift fork together as a unit. 
Make sure the boss on the shift cam is installed 
toward the case. Install the spacer washer on the 
input shaft. 


PLANETARY 
GEAR SET 


C8076-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. 


Place the rear output shaft in the planetary gear 
set, making sure the shift cam engages the shift 
fork actuating pin. 


FOLLOWER IN 
NEUTRAL 
(TWO-WHEEL 

, DRIVE POSITION) 


NYLON ROLLER 


LOCATE BOSS 
TOWARD THE 
CASE 


SHIFT FORK 
ACTUATING PIN 
(RANGE FORK 
ROLLER IN 
NEUTRAL POSITION) 


2H 4H LOCATE DIRECTLY ABOVE THE 


DETENT BALL HOLE IN CASE C3820-1B 


Lay the case on its side. Insert the rear output 
shaft and planetary gear set into the case. Make 
sure the spacer washer remains on the input 
shaft. 


install the shift rail into the hole in the case. Install 
the outer roller bushing into the guide in the case. 


Remove the rear output shaft and position the 
shift fork in neutral. 


Place the shift control lever shaft through the 
cam, and install the clip ring. Make sure the shift 
control lever is pointed downward and is parallel 
to the front face of the case to be in the neutral 
position. | 
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10. 


11. 


12. 


4H POSITION 
NEUTRAL 


4L POSITION 


2H POSITION 
4H POSITION 


NEUTRAL 
POSITION 


C4868-1B 


Check shift fork and planetary gear engagement. 
Unit should operate freely without any binding. 


If removed during disassembly, press new needle 
bearing into the bearing retainer using Output 
Bearing Replacer—Rear, T8OT-7 127-C. 


Insert output shaft through the bearing retainer 
from the bottom side outward. 


Insert the rear output shaft pilot into the input 
shaft rear bushing. Align the dowel holes and 
lower the bearing into position. 


Install dowel pins. Install snap ring that retains the 
bearing retainer in case. 


Insert detent ball and spring in detent bore in case 
half. Coat the seal plug with RTV sealant or 
equivalent. Drive plug into case until the lip of the 
plug is 0.79тт (1/32 inch) below the surface of 
the case. Peen the case over the plug in two 
places. 


13. 


Install the oil pump front cover over the output 
shaft with the flanged side down. The word 
“Тор” must be facing the top of the transfer case 
after the case is installed in the vehicle. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Install the oil pump spring and two pump pins with 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
22. 


23. 


24. 


the flat side outward in the hole in the output 
shaft. Push in both pins to install the oil pump 
body, pickup tube and filter. (The “REAR” 
markings on the pump body must face upward). 
Prime the pump with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or ООХ E4AZ-19582-B 

(ESP-M2C 166-H) or equivalent. 


Place the oil pump rear cover on the output shaft 
with the flanged side outward. The word “Тор 
Неаг” is positioned toward the top of the transfer 
case in the position the transfer case is installed 
in the vehicle. Apply Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent 
to oil pump bolts and install in pump cover. Tighten 
to 4.0-4.5 N-m (36-40 in-Ib) and rotate the pump 
while tightening. 


NOTE: When the oii pump is correctly installed, it 
will rotate freely on the output shaft. 


Install the thrust washer on the rear output shaft 
next to the oil pump. 


Install chain on drive sprocket and driven 
sprocket. Lower the chain and sprockets into 
position in the case. The driven sprocket is 
installed over the front output shaft and the drive 
sprocket is placed on the rear output shaft. 


Assemble the washer and snap ring behind the 
driven sprocket. 


Engage the four-wheel drive shift fork on the shift 
collar. Slide the snift fork over the shift shaft and 
the shift collar over the rear output shaft. Make 
sure the nylon wear pads are installed on the shift 
fork tips and that the necked down part of the 
shift collar is facing rearward. Note that the 
location holes in the nylon wear pad and lockup 
fork are assembled correctly. 


Push the four-wheel drive shift spring downward 
and install the upper spring retainer. Push the 
spring upward and install the lower retainer. 


Install the shift collar hub on the rear output shaft. 


Apply a bead of RTV sealant, Silicone Rubber, 
D6AZ-19562-AA (Е5В-М4092-А), or Rotunda 
Gasket Compound #07 1-00002, or equivalent on 
the case mounting surface. Lower the cover over 
the rear output shaft. Align the shift rail to its blind 
hole in cover. Make sure the front output shaft is 
fully seated in its support bearing. Install attaching 
bolts and tighten to 55-6 1 N-m (40-45 ft. Ib). 
Allow one hour curing time for gasket material 
prior to operating vehicle. 


install the four-wheel drive indicator switch. 
Tighten to 11-16 N-m (8-12 ft. Ibs). 


Press an oil slinger on the front yoke. install front 
and rear output shaft yokes. Install the anti-spill oil 
seal. Coat the face of the yoke nuts and output 
shaft threads with Threadlock and Sealer, 
EOAZ-19554-AA (ESE-M4G204-AA) (Type Il) or 
equivalent and tighten to 136-176 N-m (100-130 
ft. Ib). Install the speedometer assembly. 
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25. Refill transfer case with 3.1 liters (6.5 pints) of 


Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid, XT-2-QDX or DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 
Tighten level and drain plugs to 9-18 N-m (6-14 ft. 
Ib). Tighten fill plug to 21-33 N-m (15-25 ft. Ib). 


. Install transfer case in vehicle as described in this 


Section. 


. Start engine and check transfer case for correct 


operation. Stop engine and check fluid level. Fluid 
should drip from level hole. If fluid flows out level 
hole in a stream, the pump may not be operating 
properly. 


Planetary Gear Set 
Disassembly 


Slide the input shaft rearward out of the planetary 
gear set. 


PLANETARY 


Remove the snap ring from the annulus gear. 
Remove the shift hub and planetary gear case 
from the annulus gear. 


Unlock the two (2) locking plates from the hub. 
Remove the shift hub snap ring and “Т” shaped 
lock key. Lift the shift hub from the assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the outer fiber washer, sun gear and 
inner fiber washer. Rotate inner fiber washer 
slightly upon removal to allow positioning tabs to 
clear planetary gears. Replace fiber washers 
upon assembly. 


FIBER PLANETARY 


WASHERS GEAR 
ASSEMBLY 


ANNULUS 
GEAR 


LOCKING 
PLATE 


C8080-1A 


Assembly 


1. 


2. 


Place a new inner fiber washer into the planetary 
gear housing. 


Install sun gear. 


Coat new outer fiber washer with vaseline or 
equivalent. Install outer washer on hub. 


Place hub in planetary gear cage and install “Т” 
shape lock key and snap ring. 


Install ring gear plate, with dished side toward the 
planetary gear set, on the shift hub. 


Lower the planetary assembly into the annulus 
gear. Be sure the tabs on the locking plate 
engage the annulus gear teeth. Install snap ring. 


Cover 
Disassembly 


1. 


2. 


Remove snap ring retaining the front output shaft 
ball bearing assembly in the cover. 


Turn cover over and remove the rear output shaft 
seal with T50T- 100-A, Slide Hammer, and Tool 
1175-AC, seal remover. 
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SEAL REMOVER 
TOOL-1175-AC 


SLIDE HAMMER 
T50T-100-A 


C8081-1A 


Remove speedometer drive gear. 


Press the rear output shaft ball bearing out from 
the cover. 


Remove speedometer gear adapter. 


Remove front output shaft inner needle bearing 
from cover with T50T- 100-A, Slide Hammer, and 
D80L-100-T, Collet from D80L-100-A, Blind Hole 
Puller Set. 


SLIDE HAMMER 
T50T-100-A 


C8062-1A 


Assembly 


Press a new needle bearing into the cover using 
output Bearing Replacer—Front, T80T-7 127-B. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Press a new ball bearing assembly into the cover. 4. Install new output shaft seal into position. 
Install snap ring. 


5. Install speedometer gear adapter. 


Turn cover over and install speedometer drive 
gear. 


Case Assembly 


Disassembly 1. Press new input shaft bushing into case. Make 


Remove snap ring retaining front output shaft ball sure lug is in downward position. 


bearing assembly in case. . Install new output shaft ball bearing. Install snap 


Remove output shaft seal and both input shaft ring. 


seals. . Press both input shaft seals into case. 


Press the front output shaft bearing and input . Press front output shaft seal into case. 
shaft bushing from the case. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS — BORG WARNER 1345 TRANSFER CASE 


Peon 
Case Har Алан Boks ею — j] 
Four Wheel Dive Indicator Swich 
14-22 
issi 25-43 


Torque Limits 


жа 
[Fron апа Rear Одра Yokes to Tarsier Cue — | — әб | 
СТИ И ИНИ 
ыға И о о з= _ 
[кызейютатибе E | 

вв NEN 


Skid Plate to Frame 
Front Driveshaft to Front Output Yoke 


Rear Driveshaft to Rear Output 
Yoke-Nut-F150-F-2 4x4 


Transfer Caso to Transmission Adapter ва 


СС4012-2Ғ . 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 
mme 0 [ әже җы | W 
прад Side Hanmer — 21/2 


T80T-7127-B Output Bearing Replacer — Front Borg Warner #1345 Transfer Case ` 
T80T-7127-C Output Bearing Replacer — Rear Borg Warner #1345 Transfer Case 


СС4011-2С 
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SPECIAL SERVICE TOOLS (Continued) 


ROTUNDA EQUIPMENT 


077-0019 
071-00002 Gasket Compound 


CC7406-1B 


07-05-1 Shift Control Linkage 07-05- 1 
SECTIO і | 
М 07-05 Shift Control Linkage 

SUBJECT PAGE SUBJECT PAGE 

ADJUSTMENTS REMOVAL AND INSTALLATION 
Automatic Transmission Manual Linkage Manual Shift Linkage Grommet ............................ 07-05-10 
POSUSEIM GIES eee 07-05-2 Neutral Start Switch — AOD and E4OD.................. 07-05-13 
Neutral Start Switch Adjustment — C6 .................. 07-05-10 Neutral Start Switch — Сб .................................... 07-05-12 
DESCRIPTION AND OPERATION ................................ 07-05-1 SPECIAL SERVICE TOOLS....................................... 07-05-13 
DIAGNOSIS AND TESTING........... ——— — РРР РИСУ 07-05-1 SPECIFICATIONS..................................................... 07-05-13 
VEHICLE APPLICATION ............................................. 07-05-1 

VEHICLE APPLICATION 


Bronco, E-150—E-350, F-150—F-350 (4x2) (4x4), and 
F-Super Duty Chassis Cab and Motor Home Chassis, 
Vehicles Equipped with Automatic Transmissions. 


DESCRIPTION AND OPERATION 


The transmission shift control linkage transfers the 
selected transmission operating mode from the 
selector lever to the transmission. The indicated 
transmission position on the steering column is 


transferred to a shift lever on the bottom of the 
steering column. The shift rod transfers this position 
through the beil crank assembly to the control rod. The 
control rod transfers the indicated position to the 
transmission assembly. 


DIAGNOSIS AND TESTING 


Refer to Section 07-00A, 
Transmission— Automatic— General Service for 


diagnosis and testing procedures and Section 07-014, 


For information on the steering column, refer to 
Section 11-04A, Steering Column-Shift Rod within 
Tube. 


Transmission— Automatic E4CD. 


ADJUSTMENTS 


Perform the transmission control linkage adjustments 
in the order in which they appear in this Section of the 
manual. Before the linkage is adjusted, the shift lever 
indicator flag must be checked as detailed in Section 
11-044, Steering Column Shift Rod within Tube and 
Section 11-04B, Steering Column— Stripped Chassis 
Models. Be sure the engine idle speed and anti-stall 
dashpot are properly adjusted Refer to the 

Engine / Emissions Diagnosis Manual for the 
procedure. 
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ADJUSTMENTS (Continued) 


Automatic Transmission Manual Linkage 
Adjustments 


1. With the engine stopped and the parking brake 
applied, place the transmission selector lever at 
the steering column in the D (DRIVE position) for 
C6 applications and in the € (OVERDRIVE 
position) for AOD and E4OD applications, and 
hold against the D or @ stop by applying an eight 
pound weight to the selector lever knob. 


2. Loosen the shift rod adjusting nut at point A. 
Refer to the following illustrations. 


3. Shift the manual lever at the transmission into the 
D (DRIVE) position for C6 or 6) (OVERDRIVE) 
position for AOD and EAOD, by moving the lever 
all the way rearward, then forward two detents. 


4. With the selector lever and transmission manual 
lever in the D or €) position, tighten the nut at 
point A to 17-24 N-m (12-18 ft-lbs) torque. Use 
care to prevent motion between the stud and rod. 


C6 Automatic Transmission — Shift Linkage 
Adjustment —F-150 — F-350, Bronco 


SELECTOR 
LEVER 
7202 

ROD SHALL 
EXTEND 
5.1тт 
(0.20 ІМСН) 
MINIMUM 

ROD CONNECTION TO LEVER 

(TYPICAL 3 PLACES) 


STEERING 
COLUMN 
ASSEMBLY 


BELLCRANK 
ASSEMBLY 
7C324 


= SIDERAIL 


5. Remove the eight pound weight from the steering 
column selector lever knob. 


6. Operate the shift lever in all positions to make 
certain that the manual lever at the transmission 
is in full detent in all gear ranges. Re-adjust the 
linkage if required. 


7. OnF-150—F-250—F-350, F-Super Duty 
Chassis Cab, Motor Home Chassis and Bronco, 
recheck for correct operation of the automatic 
transmission selector indicator (PRND? 1) or 
(PRNG)D 1). Refer to Section 11-04A, Steering 
Column-Shift Rod within Tube. 


Under no circumstances will it be permissible 
to adjust linkage in any position other than 
the D position for C6 applications and €) 
position for AOD and E4OD applications. 


GEAR SHIFT 
ROD T940 m SHIFT ARM 
7346 


NUT 


383098 < 
17-24 N-m 5 BOLT 
(12-18 FT-LB) ° 57723 
⁄ 27-40 Nm 


(20-30 FT-LB) 


BRACKET BELLCRANK 


ASSEMBLY 
7C324 


BOLT 


(20-30 FT-LB) 


7C323 SIDE RAIL 


CONTROL рор Ll = LUBRICATE ROD END WITH 
Lh MULTI-PURPOSE LONG-LIFE 
LUBRICANT, CIAZ-19590-B 
(ESA-MIC75-B) OR EQUIVALENT 


VIEW Y 


INDICATOR FLAG 


ADJUSTMENT BAR 


D7878-28 
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ADJUSTMENTS (Continued) 


C6 Automatic Transmission — Shift Linkage 
Adjustment — E-150 — E-350 


pRND2, 


LEVER 
70323 


NUT-33773 
68-81 N-m 
(50-60 FT-LB) 


BELLCRANK 
ASSEMBLY 
70324 


SHIFT ARM 
SHIFT ARM-7346 LUBRICATE WITH MULTI- 
GEAR | STEERING 11 E PURPOSE LONG-LIFE 
COLUMN LUBRICANT, C1AZ-19590-8 


ROD 7200 383098 GEAR SHIFT EQUIVALENT 
й s; ROD-7340 AT ASSEMBLY 

-18 FT-LB) L1- DAUB ROD END 
BELLCRANK BRACKET BELLCRANK 
ASSEMBLY САЗ à ASSEMBLY 


2 i» °// S; 
Sul C ` T4 27; `~ POINT “A” 


E d VIEW Y 
MANUAL 


VIEW X 
LEVER D4716-2D 


07-05-4 


Shift Control Linkage 


07-05-4 


ADJUSTMENTS (Continued) 


Shift Linkage — Automatic Overdrive 
Transmission (AOD) —F-150 —F-250 (4x2) 


SELECTOR 


INDICATOR LEVER 
7202 


FLAG 


P RNW О í 


ADJUSTMENT 
BAR 


VIEW A 


STEERING 
COLUMN 
ASSEMBLY 
7200 


GEAR SHIFT 
ROD-7340 


BELLCRANK 
ASSEMBLY 
7C324 


yrs: 


POINT "A" 


MANUAL 


(Орт LEVER 
7A024 n 
VIEW B MAIN VIEW 


NUT AND WASHER E à 
383098 7346 
17-24 Nem 
(12-18 FT-L8) 


BOLT SHIFT ROD 
57723 7340 
27-40 Nem 
50-29 FT-LB) | POINT “A” 
BELLCRANK 
ASSEMBLY 
7C324 


BOLT 
605919 


CONTROL 
ROD BELLCRANK 


7A024 LEVER 


7C32 
ds NUT-620468 


27-40 N- - - 
VIEW B 0 N-m (20-30 FT-LB) 


LUBRICATION AT ASSEMBLY WITH MULTI-PURPOSE LONG-LIFE 
LUBRICANT С1А2-19590-В (ESA-M1C75-B) OR EQUIVALENT 


D4717-2E 
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ADJUSTMENTS (Continued) 


Shift Linkage Automatic Overdrive Transmission 
(AOD) — E-150 — E-250 


NUT AND WASHER 


383098 
17-24 М-т 
(12-18 FT-LB) 
BELLCRANK 
ASSEMBLY — 
7C324 
NUT-33773 
68-81 N-m 
(50-60 FT-LB) 
e. SIDERAIL 
5(6:% 
381673 I ` уау 
LUBRICATE ASSEMBLY (1 R : Z i 
WITH MULTI-PURPOSE t J te 
ARM LONG-LIFE LUBRICANT Woy К 
DA CIAZ-19590-D, (ESA-MIC75-B) ИУ e) oo 
STEERING COLUMN OR EQUIVALENT Ё BY 
ASSEMBLY L1 DAUB ROD END BOLT 


L2 DAUB SHAFT END VIEW W 383961 


SIDERAIL 
BELLCRANK 
ASSEMBLY 


T" Ny | BELLCRANK 
S wp N ASSEMBLY 
Ñ A >) | 7С324 
+ \ 
% 


POINT “A 


NUT-33773 
68-81 N-m 
(50-60 FT-LB) 


MAIN VIEW 


D4911-2E 


07-05-6 | Shift Control Linkage 07-05-6 


ADJUSTMENTS (Continued) 


E4OD Automatic Transmission — Shift Linkage 
Adjustment — F-150 — F-350, Bronco 


SELECTOR | 
LEVER Xs 
7202 
24! 
oS ` 
BELL CRANK 
ASSEMBLY 
7C324 
LEVER SHIFT 
CONTROL ARM 
ROD 7346 
7340 
4 Nx BELL CRANK 
4 ASSEMBLY 
Y: PpS = 7C324 


'L1' = LUBRICATE ROD END WITH 
MULTI-PURPOSE LONG-LIFE 
LUBRICANT, CIAZ-19590-B, 
ESA-MIC75-B OR EQUIVALENT 


VIEW X 


D7879-28 


MAIN VIEW 


07-05-7 


Shift Control Linkage 
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ADJUSTMENTS (Continued) 


E4OD Automatic Transmission — Shift Linkage 


Adjustment — E-150 — E-350 


POINT А’ 


BRACKET (20-30 FT-LB) 
7C431 


BELLCRANK 
ASSEMBLY 
7C324 


1 


= : $ JT A 
- Ue 
7 I 
dd Am ; 
Р” 


L1 = LUBRICATE WITH MULTI-PURPOSE LONG-LIFE 


LUBRICANT, CIAZ-19590-B (ESA-M1C75-B) OR 
EQUIVALENT 


VIEW V 
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ADJUSTMENTS (Continued) 
E4OD Automatic Transmission — Shift Linkage 
Adjustment—F-Super Duty Motor Home Chassis 


SHIFT ROD 
7340 OR 7A024 


ROD SHALL 
EXTEND 

.20 INCH 
MINIMUM 


ROD CONNECTION TO LEVER 
(TYPICAL 3 PLACES) 


BRACKET 


BOLT .... BRACKET 


37-56 Nm, ОС 7С431 
(27-41 FT-LB) 
NUT /А 
41-64 N-m BOLT A PN | 
(30-47 FT-LB)  Né05919 С? | Ñ Ws 
| TN У AN 


BELLCRANK 
7C324 


BELLCRANK 


ASSEMBLY 
D- 7С324 LEVER SHIFT 
7C 


VIEW X 


07881-28 
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ADJUSTMENTS (Continued) 


R.V. STRIPPED CHASSIS — 
INSTALLATION-TRANSMISSION 
SHIFT CONTROL 


TRANSMISSION 
REMOTE CONTROL 
SHIFT ASSEMBLY 


SHIFTER 
ASSEMBLY 


SHIFTER 
CABLE 
SUPPORT 


CABLE ENDS 


ARE IDENTICAL Ar Ç š CABLE 
ASSEMBLY 


U-BRACKET КУ 


«can 5%” -N 
Е RECESSED AREA MUST BE 


1/2" APPROX. LOCATED IN SLOT OF SHIFTER 
SUPPORT 


VIEW Y 


BELLCRANK 
ASSEMBLY 
7C324 


33773-S2 


VIEW Z 


TRANSMISSION_SHIFT ADJUSTMENT 

1. WITH BALL SOCKET OFF BELL CRANK AT 
THE TRANSMISSION, SHIFT BELL CRANK LEVER 
INTO NEUTRAL (№). POSITION. 

2. SHIFT TRANSMISSION SHIFTER INTO 
NEUTRAL (N) POSITION. 

3. SPIN BALL SOCKET INTO POSITION SUCH 
THAT IT LINES UP WITH BALL ON TRANSMISSION 
SHIFT LINKAGE BELL CRANK. 

4. SNAP ON BALL SOCKET TO BALL AND LOCK 
WITH NUT ON CABLE ROD. 

5. WITH ENGINE AT IDLE, SHIFT INTO PARK (P), . 
REVERSE (R), NEUTRAL (N), DRIVE (D), SECOND (2) 
AND FIRST (1) GEAR TO CONFIRM PROPER 
ADJUSTMENT. 


TRANSMISSI A INSTALLATI 


REMOVAL 
. REMOVE AND DISCARD COTTER PIN FROM CABLE 


RETAINER. 


‚ REMOVE NUTS, BOLTS AND U-BRACKET TROM SHIFTER 


CABLE SUPPORT. 


. DISCONNECT CABLE AT SHIFTER AND REMOVE FROM CA- 


BLE END. 


. UNSCREW RETAINING FROM CABLE ASSEMBLY. 
. REMOVE CABLE FROM TRANSMISSION. 


INSTALLATI 


w N 


. INSTALL RETAINER ONTO CABLE ASSEMBLY TO APPROX. 


1/2 INCH FROM 

CABLE END (SEE VIEW X). INSTALL LOCKING NUT TO 
SECURE. 

(USE NEW COTTER PIN) 


. SET SHIFT LEVER TO NEUTRAL (N) POSITION. 
. ALIGN CABLE MAKING SURE RECESSED AREA FITS INTO 


SUPPORT 
BRACKET PROPERLY. RE-INSTALL U-BRACKET, NUTS & 
BOLTS. 


. ALIGN CABLE HOUSING AT TRANSMISSION SUPPORT 


BRACKET 
AND RE-INSTALL CABLE BALL SOCKET. 


. WITH ENGINE AT IDLE, SHIFT INTO PARK (P), REVERSE (В), 


NEUTRAL (N), DRIVE (D), SECOND (2) AND FIRST (1) 
GEAR TO CONFIRM PROPER ADJUSTMENT. 


07-05-9 


D9959-A 


07-05-10 


ADJUSTMENTS (Continued) 


Neutral Start Switch Adjustment — C6 
1. Apply the parking brake. 


2. With the automatic transmission linkage properly 
adjusted, loosen the two switch attaching bolts. 


3. Place the transmission selector lever in neutral. 
Rotate the switch and insert the gauge pin (No. 
43 drill shank end) into the gauge pin holes of the 
switch. The gauge pin has to be inserted a full 
12.303mm (31/64 inch) into the three hole of the 
switch. 


4.  Tighten the two neutral start switch attaching 
bolts to 6.2-8.5 Nem (55-75 in-lbs). Remove the 
gauge pin from the switch. | 


5. Check the operation of the switch. The back-up 
lamps should come on when the transmission is in 
reverse. The vehicle should start only with the 
transmission lever in PARK or NEUTRAL. 


NEUTRAL 
— START SWITCH 
Ме 


GAUGE PIN 
(NO. 43 DRILL) 


OUTER 
DOWNSHIFT 
LEVER RETAINING Сан 557ү GAUGE 
BOLTS š 


`12.30тт 
(31/64 INCH) 


THREE HOLES D4823-18 


Shift Control Linkage 


REMOVAL AND INSTALLATION 


Manual Shift Linkage Grommet 


The automatic transmission linkage systems make use 
of a polyurethane plastic grommet to connect the 
various rods, levers and adjusting stud. Whenever a 
rod is disconnected from a grommet type connector, 
the old grommet must be removed and a new one 
installed. Remove and install the grommet as follows: 


1. Placethe lower jaw of the Shift Linkage Insulation 
Tool, T67P-7341-A or equivalent between the 
lever and the rod. For areas with limited space, 
use Shift Linkage Grommet Remover, 
T84P-7341-A or equivalent for removal of the 
grommet. Position the stop pin against the end of 
the control rod and force the rod out of the 
grommet. Remove the grommet from the lever by 
cutting off the large shoulder with a sharp knife. 
The grommet must be removed from the 
lever and a new one installed each time the 
rod is disconnected. 


07-05-10 


07-05-11 Shift Control Linkage 07-05-11 


REMOVAL AND INSTALLATION (Continued) 


Removing or Installing Shift Linkage Grommet 


„— STOP PIN LEVER 


TOOL 


пор Т67Р-7341-А 


SHIFT INSULATOR 


z TOOL T67P-7341-A | w z 


2.27... M 


STOP PIN 


ROD REMOVAL SHIFT INSULATOR 
TOOL T67P-7341-A 


GROMMET 


ROD INSTALLATION 


ROD 
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REMOVAL AND INSTALLATION (Continued) 


Neutral Start Switch —C6 


Removing or Installing Shift Linkage Grommet 
Removal 


(Limited Space Situations) 


SHIFT LINKAGE 
GROMMET REMOVER —j 
T84P-7341-A 


SHIFT 
LINKAGE 
GROMMET 
REPLACER 
T84P-7341-B 


06042-1С 


2. Adjust the stop pin to 12.70mm (1/2 inch) and 
coat the outside of the grommet with Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M 1C75-B) or 
equivalent. Place a new grommet on the stop pin 
and force it into the lever hole. Turn the grommet 
several times to be sure it is properly seated. 


3. Readjust the stop pin to the height shown in the 
illustration. The pin height is determined by the 
length of the rod end which is to be installed into 
the grommet. If the pin height is not adjusted,the 
rod may be pushed too far through the grommet 
causing damage to the grommet retaining lip. 


NOTE: Coat ends of rods with Steering Linkage 
Lube, D4AZ-19590-A, or equivalent before 
installing in new grommet. 


4. With the pin height properly adjusted, position the 
rod on the tool and force the rod into the grommet 
until the groove in the rod seats on the inner 
retaining lip of the grommet. For areas with 
limited space, use Shift Linkage Grommet 
Replacer, T84P-734 1-B or equivalent, for 
grommet installation. 


1. 


Remove the downshift linkage rod return spring at 
the low-reverse servo cover. 


2. Apply penetrating oil, Rust Penetrant and 


Inhibitor, D7 AZ-19A50 1-A (ESR-M99C56-A) or 
equivalent to the outer lever attaching nut to 
prevent breaking the inner lever shaft. Remove 
the transmission downshift outer lever attaching 
nut and lever. 


3. Remove the two neutral start switch retaining 


bolts. 


GAUGE PIN 
(NO. 43 DRILL) 


DOWNSHIFT 
LEV RETAINING 
BOLTS 


12.30mm 
(31/64 INCH) 


THREE HOLES D4823-1B 


4. Disconnect the two multiple wire connectors. 


5. Remove the switch from the transmission. 


Installation 


1. 


Install the switch on the transmission. Install the 
two retaining bolts. 


2. With the transmission manual lever in neutral, 


check the location of the switch with the gauge 
pin. Install gauge pin (No. 43 drill) into the three 
gauge pin holes. 


3. Tighten the switch attaching bolts to 6.3-8.4 Nem 


(55-75 in-Ibs). Remove the gauge ріп. 


4. Install the outer downshift lever and retaining nut, 


and tighten the nut. Install the downshift linkage 
rod return spring between the lever and retaining 
clip on the low-reverse servo cover. 


5. Connect the wire multiple connectors. The red 


connector has to be inserted into the red 
connector and the blue connector inserted into 
the blue connector. Check the operation of the 
switch installed. The back up lamps should 
operate only with the transmission selector lever 
in REVERSE. The vehicle should start only with 
the transmission selector lever in PARK and 
NEUTRAL. 


07-05-13 Shift Control Linkage 07-05-13 
DEDE RING a)yk0ÉéyaRÉFÇŠ£ YYIKáÉ KMVIGÁŠIIINKIÉZ€Š,II<ÉI ÉKIYŠÉIÉIOIWçIII@II@IçII£YÇ⁄ÉIKçKWIKWIWKKWOIINIIQŠIIƏIS€ÉIIIXIIÉSXÇII£I II<IOII,IÑIIIIISIÉIIOIÉ£IIAIAIII I=Z TA. T a 


REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


Neutral Start Switch— AOD and E4OD 


For neutral start switch removal and installation 
procedures, refer to Section O7-O1C, 
Transmission— Automatic Overdrive and Section 
07-01A, Transmission— Automatic Е400. 


SPECIAL SERVICE TOOLS 


Number | Description — | 
T67P-7341-A Shift Linkage Insulation Tool 
T74P-77247-A Neutral Start Switch Socket Tool 


T84P-7341-A Shift Linkage Grommet Remover 
T84P-7341-B Shift Linkage Grommet Replacer 


SPECIFICATIONS 


TORQUE LIMITS 


222 | (m | № 


алабайт — | 6% | 525 _ 


08-00-1 


GROUP 


CLUTCH 08 


(7000) 
SECTION TITLE PAGE SECTION TITLE PAGE 
LOT GA а а ооа орн au kuk 08-01 CLUTCH SYSTEM—HYDRAULIC................................... 08-02 
CLUTCH — GENERAL SERVICE..................................... 08-00 
B 
SECTION 08-00 Clutch—General Service 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS CLEANING AND INSPECTION (Cont'd.) 
Alignment Correction (Warner Flywheel Face Випоиї.......................................... 08-00-12 
Transmission) .................................................. 08-00-11 Flywheel Runout — Crankshaft End Play 
Dowel Replacement Ргосейиге............................ 08-00-11 Check u о о аны u ааа uy ass 08-00-12 
Flywheel Housing Alignment (Warner Pilot Bearing Assembly ........................................ 08-00-12 
Transmission) .................................................... 08-00-9 Pressure Plate and Cover..................................... 08-00-12 
Inspection and Alignment Procedure (Warner DIAGNOSIS AND TESTING 
Transmission) .................................................... 08-00-9 Diagnosis Guides................................................... 08-00-1 
CLEANING AND INSPECTION Testing Procedures ............................................... 08-00-7 
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VEHICLE APPLICATION 


E-150, F-150—F-350, F-Super Duty Chassis Cab and 
Commercial Stripped Chassis, and Bronco Vehicles 
Equipped with Manual Transmissions 


DIAGNOSIS AND TESTING 


Diagnosis Guides 


The diagnosis guides in this section can be used as an 
aid in clutch diagnosis. 


08-00-2 Clutch — General Service 08-00-2 
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DIAGNOSIS AND TESTING (Continued) 


e Repair engine per specifications. 


e Install specified clutch disc. 


CONDITION POSSIBLE SOURCE 


Clutch thud @ Excessive engine crankshaft end 
play. 


Clutch vibration (torsional) vehicle e Incorrect clutch disc installed 
moving —8 cyl. engine @ road speed (wrong hysteresis 

49-96 km/h (30-60 mph) 6 cyl. engine specifications). 

@ 49-96 km/h (30-60 mph) e After market (off-brand) clutch 
disc installed. 
Malfunctioning engine. 


Install specified clutch disc. 


Check engine performance, tune 


up engine. 
ө Incorrect installation of coupling @ install correct parts. Align 
shaft or drive shaft assembly. driveline. 


Lubricate conical seat of release 
lever with Long-Life Lubricant 
C1AZ-19590-BA (ESA-M1C75-B) 
or equivalent. Reposition override 
release lever. 


Clutch linkage clicking (popping 
noise) 


Clutch release lever requires 
lubrication. 


Gear clash Clutch disc warped or bent 

preventing full release. 

Warped pressure plate. 

Transmission housing 

misalignment. 

@ Pressure plate attaching bolts 
loose. 


e Airin hydraulic system. e Bleed clutch hydraulic system. 


Gear jump-out @ Transmission housing e Realign housing. 
misalignment. 
Noise—clutch fully engaged @ Transmission problem. e Refertotransmission problems 
diagnosis for corrective action. 


Replace clutch disc. 


Replace pressure plate. 
Realign housing. 


Tighten bolts. 
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сла ‚= MEE MEN GN —„——=—==—=——===————.———>>————>— IMEEM EI I EM I MEM EM IRR л 
DIAGNOSIS AND TESTING (Continued) 


(Continued) 


CONDITION POSSIBLE SOURCE ACTION 


Start-up chatter during light clutch e Engine roughness. Tune engine. Set idle speed to 
engagement in low or reverse specifications. 


e Replace clutch disc. 


@ insufficient disc cushion, or 
improperly formed disc segments. 

e Throttle linkage improperly 
adjusted. 

€ Engine misaligned. Not properly 

seated on mounts. 


Readjust. 


ө Loosenengine mount bolts, align 
and center engine so engine 
mounts center in teardrop holes. 

ө Check for correct front and rear 
body mounts, proper installation 
and bolt torque. 

€ Correct leak, replace disc, clean 
pressure plate and flywheel 
friction surfaces with clean 
solvent (alcohol base). Deglaze 
flywheel. 

ө Deglaze flywheel surface with 

coarse emery cloth, stroke 

parallel to machining lines. 

Replace clutch disc. 


e Body mounts improperly 
tightened (incorrect torque). 


Oil or grease on clutch disc. 


Glazed flywheel surface. 


ө Clutch disc warped or bent (little 
or no reserve). 

ө Pressure plate attaching bolts 
loose or missing. 

€ Loose engine mount attaching 
bolts. 

€ Loose transmission and/or clutch 
housing attaching bolts. 

€ Clutch housing loose or 
misaligned. 

ө Pressure plate fingers bent, 
out-of-plane or sticking (will not 
return hung-up). 

e Release lever (fork) bent, broken 

or cracked. 


e Replace broken or missing bolts, 
tighten to specification. 
Tighten bolts. 


e Tighten bolts. 


Realign. 


Replace pressure plate. 


e Replace release lever. 


Release lever broken. 
€ Pressure plate worn or warped. 
e Clutch hydraulic system leaking 
externally or internally. 


Clutch inoperative Replace release lever. 
e Replace pressure plate. 

e Replace hydraulic component 
that leaks externally, or replace 
clutch master cylinder if 
suspected of internal leakage. 
Replace clutch disc. 


Re-face or replace flywheel. 


Disc worn or warped. 
Flywheel worn or warped. 


Clutch noise squeal (engine 
idling—clutch released when cold). 


e Pilot bearing in crankshaft not 
square with crankshaft 
(misaligned). 


Replace pilot bearing—seat 
properly in crankshaft, do not 
grease, clean input shaft pilot and 
apply coat of light oil for initial 
lube only. 

Replace release bearing. 

Align housing. 


ө Release bearing. 
ө Clutch housing misalignment 
(pilot bore and face runout). 


08-00-4 Clutch — General Service 08-00-4 
ЛЛ тт M у т уллы Тулус сэ = CECI CODE MCI хыз смегма ссср ы ыл Сы 


DIAGNOSIS AND TESTING (Continued) 


| (Continued) 
| CONDITION POSSIBLE SOURCE ACTION 
| Squeak (engine off) e Nolube on release rod bushings @ Replace all worn bushings. Apply 


Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) 
lubricant or equivalent to inside 
and outside of bushing prior to 
assembly. 

@ Remove release lever and 
bearing. Daub Long-Life 
Lubricant, C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent 
under leading edge of retaining 
clips of release bearing and in 
fulcrum seat of release lever. 

e Tighten all attaching parts to 

specifications. 


or clutch pedal shaft bushings. 


e Nolube on release lever at 
fulcrum and/or release bearing 
hub retaining clips. 


€ Loose steering column cover or 
brake and clutch pedal! support 
bracket at instrument panel. 

ө Clutch master cylinder push rod 

rubbing in rubber boot. 


€ Lubricate boot with silicon 
lubricant spray. 


Scrubby pedal action and feel Daub Long-Life Lubricant 

C1AZ-19590-BA (ESA-M1C75-B) 

or equivalent at leading edge of 

release lever fingers. 

e Replacerelease bearing and 
transmission input shaft retainer. 
Fill annular groove of release 
bearing hub with Long-Life 
Lubricant, C 1AZ-19590-BA 
(ESA-M1C75-B) lubricant or 
equivalent. 

ө Lubricate clutch pedal shaft, 

bushings and pedal support. 


No lube at release lever fingers or 
rear face of release bearing. 
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e No lube inrelease bearing hub. 
Scored transmission input shaft 
retainer. 


€ Clutch pedal binding in pedal 
support. 


Rattle—engine idling, clutch 
engaged or on light engagement 


Pedal hang-up (pedal does not 
return to stop). 


Dry pedal shaft—lube pedal shaft 
and bushings. Check for broken or 
missing clutch pedal assist 

spring. Replace if necessary. 


Slipping clutch Oil on disc assembly. (Also 


caused clutch clatter). 


Replace disc after washing 
flywheel and pressure plate 
friction surfaces with clean 
solvent. Deglaze flywheel and 
pressure plate. 

@ Replace pressure plate. 

@ Replace facings or complete 

driven disc assembly. 


@ Broken pressure plate. 
Worn clutch facings. 


Clutch “squeaks” or “scrapes” 
when pedal is depressed. 


Clutch linkage under dash panel 

shows lack of lubrication, binding, 

interference(s), excessive wear 
or misalignment. 

€ Linkage inside clutch housing 
shows lack of lubrication, binding, 
excessive wear or misalignment. 

@ Pressure plate binds or has 
interference, broken or bent 
Belleville spring. 

Other (1, 2, and 3 OK). 


Lubricate, repair or replace as 
required, then road test. 


€ Lubricate, repair or replace as 
required, then road test. 


e Replace pressure plate, then 
road test. 
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e Perform "Inspection and 
Alignment Procedure —А!! 
Modelis” (Section 08-00, General 
Clutch Service). Repair as 
required, then road test. 
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DIAGNOSIS AND TESTING (Continued) 


(Continued) 


POSSIBLE SOURCE 


e Enginerough idle hesitation 
during acceleration. 

@ Engine misaligned, not properly 
seated on mounts. 

@ Engine, transmission, or cab 
mounts misaligned and/or loose. 

@ Release bearing or transmission 
retainer inadequately lubricated, 
misaligned, worn or galled. 

@ Flywheel housing bore and face 
out of alignment. 

@ Loose or missing pressure plate 
attaching bolts. 

e Bent or out-of-plane pressure 

plate fingers. 


CONDITION 


Clutch chatters during starts. 


ACTION 


ө Adjust or correct engine idle as 
required. 

ө Align and center engine mounts in 
tear drop holes. 

ө Align, replace, and tighten mounts 
as required. 

e Replace release bearing or 
transmission retainer as required. 


€ Correct per shop manual 
procedure in this section. 

e Replace and/ortighten to 
specification. 

@ Replace pressure plate if release 
fingers are more than 0.060 inch 
out-of-plane. 

€ Correct leak, replace disc and 

clean pressure plate as required. 

Replace disc. 


Clutch disc contaminated with oil. 


€ Clutch disc warped, cracked, or 
friction material loose. 

Ф Pressure plate warped or shows 
hot spots. 

e Flywheel warped, or discolored 
(excessive heat). 

@ inadequate disc cushion, or 

improperly formed disc segments. 


Replace pressure plate. 


Reface or replace flywheel. 


Replace clutch disc. 


NOTE: A light chatter or shudder in the vehicle when 
engaging the clutch at light throttle is a normal 
occurrence. This condition results from the new lower 
numerical axle ratio. It may be more pronounced іп 
heavily loaded vehicles. Drive train function and 
durability are not affected by this chatter condition. 
Therefore, drive train components, particularly 
clutches, should not be replaced or rebuilt in attempts 
to eliminate this condition. 


CONDITION POSSIBLE SOURCE 


Clutch noisy. Release bearing worn or 
damaged. 
@ Pressure plate release fingers 


Replace bearing. 


e Replace pressure plate 


worn or damaged. assembly. 
ө Flywheel housing and engine e Align or replace housing as 
crankshaft out of alignment. required. 


e Transmission front extension not 
properly engaged. 


e Repair as required. 


Lubricate, repair and replace 
linkage parts as required. 

ө Lubricate or replace parts as 
required. 


Clutch pedal linkage binding 
(outside of flywheel housing). 

@ Transmission input shaft bearing 
retainer and pressure plate worn, 
damaged or lack lubrication. 
Clutch disc worn. 


Clutch slips after the pedal is fully 
released. 
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DIAGNOSIS AND TESTING (Continued) 


(Continued) 


CONDITION | POSSIBLE SOURCE 


Clutch does not disengage Clutch linkage and bushings 

completely. (outside of flywheel housing) 
worn, cracked or bent. 

e Damaged or worn clutch disc, 
pressure plate or release lever. 

ө Damaged or worn crankshaft pilot 
bearing. 

€ Clutch disc hub spline does not 
move freely on transmission input 
shaft spline. 

@ Clutch hydraulic system 
inoperative. 

ө Incorrect clutch disc installed. 

€ Loose or missing pressure plate 

attaching bolts. 


ACTION 


Repair or replace the damaged or 
worn bushings, levers and rods. 


@ Replace damaged or worn parts 
as required. 
Replace bearing as required. 


e Repair or replace parts as 
required. 


Replace clutch hydraulic system. 


@ Replace clutch disc. 
e Replace and/or tighten to 
specification. 


@ Pedalorcross shaft lever Reroute or tie interfering wires. 
interfering with dashboard wiring. 

e Broken or missing clutch pedal 
assist spring. 

@ Loose clutch pedal attaching nut. 

Ф Improperly positioned cross shaft 


lever. 


Clutch pedal hangs up at top of 
stroke. 


Replace spring. 


@ Tighten nut. 

@ Replace cross shaft lever. Refer 
to Section 08-02 Hydraulic Clutch 
System for push rod length 
adjustment. 

ө Lubricate bearing hub with Ford 
Long-Life Lubricant 
C1AZ-19590-BA (ESA-M 1C75-B), 
or equivalent. Replace 
transmission input shaft retainer if 
worn. 

@ Replace master cylinder or slave 

cylinder as required. 


@ Release bearing and hub grinding 
on transmission input shaft 
bearing retainer. 


e Hydraulic System (piston) binds 
internally. 


Heavy pedal efforts on a fast pedal 
stroke, but normal pedal efforts ona 
slow pedal stroke. 


Restriction in hydraulic tubing. Replace hydraulic tubing. 
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DIAGNOSIS AND TESTING (Continued) 


SYMPTOM: CLUTCH NOISE 


TEST STEP | RESULT ACTION TO TAKE 
| 10 | PEDAL ACTION (ENGINE OFF) 


S 


With engine off, check for noise and binding condition 
when pedal is depressed and then released. 


GO to 2. 


Noise/Binding GO to "Squeaks" or 
"Scrapes" Diagnosis 
Charts. | 


@ GO to 3. 


Noise GO to 4. 


| 20 | PEDAL ACTION (ENGINE RUNNING) 


With engine running, depress pedal. (See note below.) 


| $0 | CLUTCH ENGAGEMENT 


With engine running, check for squealing noise when (оқ) ROAD TEST. 
engaging clutch. 


Squealing Noise GO to 5. 


| 40 | RELEASE BEARING/PRESSURE PLATE FINGERS 


Inspect the release bearing and pressure plate fingers (оқ) ROAD TEST. 
for wear. Ü 
Bearing Rough/Noisy REPLACE beanng; 
Pressure Plate Fingers REPLACE pressure 
Wom plate if release fingers 
are more than 1.52mm 
(0.060 inch) out-of-plane 
as installed on flywheel. 
CHECK flywheel housing 
bore and face alignment, 
then ROAD TEST. 


| 50 | PILOT BEARING 


Inspect pilot for proper installation, wear and loss of (оқ) ROAD TEST. 
lubrication. 
Bearing Wom REPLACE as required. 


NOTE: A light intermittent clicking noise may result during pedal application. Some noise under these situations will not 
adversely affect clutch function and does not necessarily indicate a failed release bearing or out-of-plane pressure 
plate release fingers. Inspection of these components is not required unless the noise is excessive.  СС4561-2С 


Testing Procedures Transmission Gear Rollover or Transmission 


Bearing Noise Test 


1. Letengine idle, placing transmission shift selector 
in neutral position. 


Squeak or Scrubby Noise Test 
1. Workthe clutch pedal up and down. 


2. Note any binding condition or lack of lubrication in 2 
the linkage. To help pinpoint noise it may be | 
necessary to disconnect and isolate some With the clutch pedal fully depressed, the transmission 
components. input shaft will stop rotating. If the input shaft bearing 

or transmission gears were causing a noise, the noise 
should stop. 


If noise is still present, perform Clutch Release Bearing 
(Rotational Underload) Noise Test. 


Depress clutch pedal. 
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DIAGNOSIS AND TESTING (Continued) 


Clutch Release Bearing (Rotational Underload) 
Noise Test 


NOTE: A light intermittent clicking or rattling noise may 
result during pedal application due to the clutch 
solenoid lockout switch and cruise control clicking. 
Some noise under these conditions will not adversely 
affect clutch function and does not necessarily 
indicate a failed release bearing or out of plane 
pressure plate release fingers. Inspection of these 
components is not required unless the noise is 


BLEED SCREW 
PORT 


excessive. RELEASE BEARING 
Lx ) — TRAVEL INSPECTION 
1. Letthe engine idle with the transmission shift PORT (RUBBER PLUG 
selector in neutral position. REMOVED) 


C8891-1A 
2. Depress clutch pedal approximately one inch. 


the opening and against the slave cylinder. 
if the release bearing is the cause of the noise; the 
noise should stop with pedal depressed. Replace the SERVICE TOOL LAYOUT 
release bearing. (USED FOR CHECKING CONCENTRIC SLAVE TRAVEL) 
10mm 
87° 
77° 


Bearing Travel Measurement 


F-Series with 7.3L Diesel and 7.5L Gasoline 
Engines 


1. With the clutch pedal depressed fully to the floor, 
measure the external slave cylinder push rod 
travel. 


2. Thepushrod should extend 11mm (0.43 inch) 
minimum. Do not replace the clutch hydraulic 
system if the measurement exceeds this 
distance. 


NOTE: If the slave cylinder travel does not meet 
the travel requirements, check the hydraulic 
reservoir fluid level. 


F-Series and Bronco with 4.9L, 5.0L, and 5.8L 

Gasoline Engines 

1. Remove the rubber plug from the inspection port 
in the side (Mazda) or bottom (Z-F) of the 
transmission clutch housing. 


NUMBERS AND LETTERS 
TO 1.5mm HIGH 


82.0mm 


212.5mm 


43.1mm 


EDGE VIEW | [TRUE BLANK] c9o16-1A 


Using the rear edge of the black plastic bearing 
retainer as an indicator, take a reading with the 
clutch pedal fully up. 


Have an assistant fully depress the pedal and 
take another measurement. 


The difference between the two readings is the 
total bearing travel. 
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DIAGNOSIS AND TESTING (Continued) 


6. Ifthe bearing travel is iess than 10.8mm (0.425 
inch), check the hydraulic reservoir fluid level, 
then inspect the hydraulic system for leaks. Fill 
the reservoir if required. If a leak is located in the 
system, replace the worn or damaged 
component and bleed the system. If no leak is 
found, bleed the system. Recheck the bearing 
travel after repairs have been completed. 


BEARING TRAVEL MEASUREMENT 


BEARING TRAVEL 
MEASUREMENT 
TOOL-D87T-4201-A 


C8892-1A 


Clutch Squeal Test 


A clutch noise sometimes referred to as a ‘‘squeal”’ 
may be evident as the clutch pedal is held down. 


1. Letengine idle, placing transmission shift selector 
in neutral position. 


2. Depress to floor and SLOWLY release clutch 
pedal. 


If the noise is reduced or eliminated as the clutch pedal 
is released and the input shaft begins to turn, the pilot 
bearing could be the possible cause. 


Replace pilot bearing. Refer to flywheel housing 
alignment, and inspection and alignment procedure in 
this section. 


Clutch Chatter and Slippage Test 


A clutch or vehicle vibration called ‘‘chatter’’ is evident 
just as the clutch is released and the vehicle starts to 
move. 


Contamination of the clutch disc friction surfaces, 
causing uneven friction, may make the power transfer 
uneven and result in a “chatter.” 


Oil leakage or grease on the clutch disc is the major 
cause of chatter. 


Loose, misaligned or broken engine mounting(s) can 
cause clutch chatter. 


Overheated clutch from excessive slippage or abuse 
can cause chatter. 


Clutch — General Service 


Clutch slippage may have several causes (oil leakage 


on clutch disc, operator abuse, excessively worn 
disc). 


ADJUSTMENTS 


Flywheel Housing Alignment (Warner 
Transmission) 


Inspection and / or alignment of the flywheel housing is 
indicated when symptoms exist of excessive 
transmission gear wear, transmission jumping out of 
gear, driveline vibration, clutch pedal vibration or 
scrubby feel, pilot bearing noise, release bearing 
noise, or excessive clutch spin time. Common 
complaint area or obvious misadjustment should 
always be checked and corrected prior to checking 
alignment, to be sure the basic system is in working 
order. 


Inspection and Alignment Procedure (Warner 
Transmission) 


FLYWHEEL HOUSING SPECIAL SERVICE TOOLS 
DIAL INDICATOR 1 
ASSEMBLY SPECIAL 
| TOOL-4201-C | 


DIAL INDICATOR 
SUPPORT BAR 4" 
T75L-4201.8 


PLACE RUBBER BAND HERE 
TO PRELOAD LEVER 
FOR BORE RUNOUT 


LEVER ATTACHMENT 
UNIVERSAL BRACKET CACIA 


PLACE MASKING TAPE HERE 
TO HOLD CLAMP 
DURING INSTALLATION 
IN CLUTCH HUB 


BASE POST 


CLAMP (SPLIT COLLET) 
2 PROVIDED - 1 LARGE, 
1 SMALL 
FLYWHEEL HOUSING ALIGNMENT 
ADAPTER T75L-6392-A C6218-18 


Remove the transmission and flywheel housing 
from the vehicle as outlined in the appropriate 
transmission section in Group 07. 


Inspect, clean and / or remove all nicks, burrs, 
paint and all other foreign material from the 
following: 
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ADJUSTMENTS (Continued) 


Front and rear face of flywheel housing. 
Flywheel housing bore surface. 

Rear face of engine block. 

Rear engine plate. 


° а о 5 p 


Flywheel housing and engine block dowels 
(missing or damaged dowels must be 
replaced). 


3. Install the flywheel housing and rear engine plate 
to the engine less the transmission and tighten 
the mounting bolts to specification. Refer to the 
appropriate transmission section in Group 07. 


4. Install Clutch Housing Alignment Tool 
T75L-6392-A or equivalent, with dial indicator 
base post attached through the flywheel housing 
bore into the clutch disc. Tighten the nut on the 
end of the post assembly until the clamp (split 
collet) on the opposite end of the assembly grips 
the clutch disc splined hub tightly. Up, down, or 
side movement of the post assembly must not be 
evident during the bore and runout test 
procedure. If any movement is detectable, the nut 
should be further tightened until movement is 
stopped, otherwise erratic readings will result. To 
facilitate installation of the collet to the clutch disc 
hub, place a short piece of masking tape halfway 
around the collet to hold it at its smallest diameter 
until it can be inserted and tightened. 


| COLLET MUST BE 
TIGHTENED SUFFICIENTLY TO 


CLUTCH Di 
PREVENT ALL POST SE 


POST TOOL 
T75L-6392-A 


DIAL INDICATOR 
BASE POST-PART 
OF TOOL-4201-C 


UP-DOWN OR SIDE-TO-SIDE 
MOVEMENT SHOULD NOT BE 
NOTICEABLE HERE 

C6219-1A 


5. Тосһеск face runout, install a dial indicator, 
TOOL-420 1-C, on the base post using the 
universal bracket and short support bar (Tool 
T75L-420 1-B) provided with the alignment kit. 
Position the dial indicator so that the indicator 
button contacts a circumference just outside the 
transmission pilot hole. Tighten the universal 
clamp securely. 


Clutch —General Service 


6. Pushthe crankshaft rearward to remove any end 
play. Set the dial indicator to zero. 


7. Holding the crankshaft in the rearward position, 
rotate the crankshaft through one complete 
revolution by using a wrench on the crankshaft 
pulley attaching nut. (Removal of spark plugs will 
relieve compression and ease crankshaft 
rotation). The dial indicator should return to zero 
after one revolution unless end play or a loose 
alignment post has affected the reading. 


8. During step 7, the greatest variation between 
indicator readings for one revolution should be 
recorded. A small mirror will be necessary during 
this procedure for viewing the dial indicator 
through its complete rotation. 


9. To verify the reading in step 8, the procedure 
should be repeated a second time. 


. HOUSING FACE RUNOUT CHECK - TYPICAL 


POST ASSEMBLY 
TOOL T75L-6392-A 


UNIVERSAL 
BRACKET 
PART OF 

TOOL-4201-C 


PART OF 


4" SUPPORT BAR, 
TOOL T75L-4201-8 


DIAL INDICATOR, 
PART OF TOOL-4201-C 


FACE OF HOUSING (MUST BE 
CLEAN ANO FREE OF NICKS, 
BURRS, OR FOREIGN MATERIAL.) 


C6740-1B 


10. After completion of the face runout check, install 
the dial indicator lever attachment to the dial 
indicator and position the assembly to check bore 
runout. The rubber band shown attached to the 
lever must be installed as indicated, prior to 
installation of the lever, to preload the dial 
indicator for bore readings. 


NOTE: The rubber band should be installed just 
snug enough to provide a light pressure of the 
lever tip on the bore of the housing. If the rubber 
band is too tight, it may bind the dial indicator or 
distort the reading. 


08-00-10 
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ADJUSTMENTS (Continued) 


11. Zero the dial indicator and rotate the crankshaft 
through one revolution as in step 7. Record the 
greatest variation between the indicator readings 
for the complete crankshaft revolution. The 
reading should be verified by repeating the 
procedure a second time. 


12. If the maximum variation measurements obtained 
in steps 8 and 11 show that face runout exceeds 
0.254mm (0.010 inch) and/or bore runout 
exceeds 0.38 1mm (0.0 15 inch), refer to 
‘Correction’ below. 


Before re-assembly of the transmission to the flywheel 
housing, the front mounting face of the transmission 
should be inspected and cleaned. Any nicks, burrs, 
paint or foreign material must be removed to be sure of 
alignment between the components. Transmission 
Welsh plugs should also be checked for proper 
installation. If the dowels on the flywheel housing or 
rear face of the engine are missing or damaged, refer 
to dowel removal and installation in this section for 
instructions. 


HOUSING BORE RUNOUT CHECK - TYPICAL 


POST ASSEMBLY 
TOOL T75L-6392-A 


UNIVERSAL BRACKET 
PART OF TOOL-4201-C 


4" SUPPORT 
BAR, 
TOOL 
T75L-4201-B 


BASE POST 
PART OF 
TOOL-4201-C 


DIAL INDICATOR 
PART OF TOOL-4201-C 


LEVER TIP RIDES ON 
BORE SURFACE. THIS 
SURFACE MUST BE CLEAN 
AND FREE OF NICKS, 
BURRS, OR FOREIGN MATERIAL 


LEVER ATTACHMENT TOOL 
T75L-4201-A WITH RUBBER 
BAND IN POSITION 
FOR PRELOAD 


RUBBER BAND SHOULD BE SNUG 
AND PROVIDE LIGHT PRESSURE 


OF LEVER ТІР ON BORE OF HOUSING C8741-1C 


Dowel Replacement Procedure 


Use a drift pin on through holes and vice grip pliers or a 
similar tool on blind holes to remove dowels. 


NOTE: Dowels should be pulled or driven from their 


seat using care not to damage the surface area 
around the dowel. 


All solid type dowels can be installed by driving them 
into place using a brass or plastic mallet. 


NOTE: Care should be exercised to drive the dowel 
squarely into place until fully seated and not to damage 
the surrounding surface area. 


Alignment Correction (Warner Transmission) 


Since any change in face alignment will change bore 
alignment, it may be possible to correct bore alignment 
by changing the face alignment. Face alignment can be 
changed by shimming between the flywheel housing 
and engine. The following illustration shows the type of 
shim which can be fabricated. 


The shim required is one half the maximum (minus) 
indicator reading and should be located at the point of 
maximum (minus) indicator reading. 


If both the bore and face alignment are out of limits, 
shim between the flywheel housing and engine to bring 
the face alignment within limits. Check the bore 
alignment. 


If the bore alignment is out of limits and face alignment 
is within limits, shim the flywheel housing to the limit of 
face misalignment and check the bore alignment. If it is 
still not within limits, replace the housing. 


Fabricated Flywheel Housing Shim 


31.75 (1X INCH) | 


15.87mr (5/8 INCH) 


N LI 


12.70mm 
(% INCH) 


38.1mm (1% INCH) 
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CLEANING AND INSPECTION 


Clutch Release Bearing 


Wipe all oil and dirt off the release bearing. The 
bearing is prelubricated and should not be cleaned 
with solvent. On all vehicles, the clutch release bearing 
and hub are serviced as a single unit. Do not 
disassemble them for inspection or replacement. 


Inspect the release bearing as follows: 


1. Hold the bearing, hub and back plate and rotate 
the outer race while applying a compressive 
pressure. If the bearing rotation is rough, replace 
the bearing. 


08-00- 12 
CLEANING AND INSPECTION (Continued) 


Inspect / remove any surface scoring or burrs that 
may impede the sliding motion of the release 
bearing on the transmission input shaft retainer. 
Any scoring or burrs should be polished off with a 
fine grade emery paper. 


Prior to re-installation, lubricate for release bearing 
operation with lithium base grease, Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M 1C75-B) or 
equivalent, at the following points: 


Fill annular groove of release bearing. 
Thin coat on inside diameter of release bearing. 


Fingers of clutch release lever (7.3L diesel and 
7.5L gas engines only). 


Fulcrum point of clutch release lever (7.3L diesel 
and 7.5L gas engines only). 


Failure situations for release bearing operation: 


1. Misalignment of clutch release lever (7.3L diesel 
and 7.5L gas engines only). 


2. Misalignment between engine and the 
transmission. This condition will exhibit 
symptoms as transmission jumping out of gear, 
driveshaft vibration, excessive spin time resulting 
in gear clash, and clutch chatter on start-up. 


NOTE: Also see Section 08-02, Clutch 
System—Hydraulic for information on concentric 
slave cylinders. 


Pressure Plate and Cover 


The Belleville design pressure plate assemblies do not 
need to be lubricated. 


Inspect the surface of the pressure plate for burn 
marks, scores, flatness or ridges. If the pressure plate 
is badly heat-checked or deeply scored, replace the 
pressure plate and cover assembly. Clean the 
pressure plate and flywheel surfaces with a suitable 
commercial alcohol base solvent to be sure that 
surfaces are free from any oil film. Do not use 
cleaners with a petroleum base, and do not 
immerse the pressure plate in the solvent. 


If a substantial difference in finger wear exists, 
the heavily worn finger is binding. Replace the 
pressure plate. 
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Clutch Disc 


Inspect the clutch disc facings for oil or grease. 
Eliminate the source of any oil or grease before 
replacing the disc. An excessive amount of grease 
on the bearing hub will find its way to the disc facings. 
Too much lubricant in the transmission or a plugged 
transmission vent will force the transmission lubricant 
out the input shaft and onto the disc facings. Leaking 
rear engine seals or loose or unsealed flywheel 
housing attaching bolts will allow engine oil to flow onto 
the disc facings. 


Inspect the clutch disc for worn or loose facings. 
Check the disc for warpage and for loose rivets at the 
hub. Check for broken springs. Springs loose 
enough to rattle will not cause noise when the 
vehicle is operating. 


Replace the disc if any of these conditions are 
present. When installing a new disc, be careful upon 
handling as not to drop it or contaminate it with oil or 
grease. 


Flywheel Runout — Crankshaft End Play Check 


1. Mount the dial indicator base on the rear of the 
engine with the indicator tip resting on the 
flywheel toward the outer edge. 


Using a suitable pry bar, shift the engine 
crankshaft forward and rearward while taking an 
indicator reading. Compare reading with 
specifications found in the Light Truck Engine 
Shop Manual. 


Flywheel Face Runout 


Refer to Section 07-00B, Transmission, Manual — 
General Service for flywheel face runout checks. 


Pilot Bearing Assembly 


Check the fit of the clutch pilot bearing in the bore of 
the crankshaft. The bearing is pressed into the 
crankshaft and should not be loose. 
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CLEANING AND INSPECTION (Continued) SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


T75L-4201-A Clutch Housing Alignment Adapter—Use 
w/Dial indicator for Right Angle 
Measurements 


T75L-4201-B Clutch Housing Alignment Adapter 


D87T-4201-A Release Bearing Travel Measurement 
Tool 


D78P-4201-B Magnetic Base 
TOOL-4201-C Dial Indicator with Bracketry 


T75L-6392-A Clutch Housing Alignment Tool—Use with 
Clutch Housing Alignment Adapter and 
Dial Indicator 

D79T-7550-A Clutch Alignment Shaft— 1-1/2 inch Dia. 

D79T-7550-B Clutch Alignment Shaft— 1-3/4 inch Dia. 


D79T-7550-C Clutch Alignment Shaft— 2 inch Dia 


Check the pilot bearing (needle type) assembly for 
misalignment and press fit condition in the crankshaft. 
Visibly inspect the bearing surfaces (needle rollers and 
transmission input shaft) for scoring, worn or broken 
rollers, inadequate grease and discoloration due to 
heating. Check the condition of the bearing’s seal. 
There should be no visible grease leakage on the 
bearing retainer or the crankshaft. Refer to Section 
08-01, Clutch, for replacement. 


CLUTCH PILOT BEARING 
ASSEMBLY -- 7120 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 
ROLLER BEARING ARE ONE 
ASSEMBLY ANO CANNOT BF 
REPLACEO INDIVIDUALL Y. 
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VEHICLE APPLICATION 


E-150, F-150—F-350, F-Super Duty Chassis Cab, 
Commercial Stripped Chassis and Bronco Vehicles 
Equipped with Manual Transmission 


DESCRIPTION AND OPERATION 


The purpose of the clutch is to connect and disconnect 
a manually operated transmission and the remainder 
of the power-transmission system from the engine. 
This permits starting and stopping the vehicle, shifting 
and changing speeds that correspond to the engine 
speed.through gear reductions for both forward and 
reverse directions. 


The clutch consists of a driven plate (clutch disc) 
splined for the input shaft of the transmission and the 
clutch housing (pressure plate). 


DIAGNOSIS AND TESTING 


Refer to Section O8-OO Clutch General Service. 


This forms a continuous system by which rotation of 
the engine is connected to the transmission by solid 
member when engaged (clutch assembly). For power 
at the output shaft of the transmission or rear wheel 
rotation (forward or reverse), the driven plate is a 
metal disc, faced on both sides with woven friction 
materials. The pressure plate is a metal member 
bolted on the flywheel which houses the driven plate 
held in position by the transmission input shaft. A 
clutch sleeve mounted over the input shaft of the 
transmission carries a release bearing that is pressed 
against the fingers of the clutch that pushes it away 
from the driven plate causing disengagement; 
breaking the connection between the engine (flywheel) 
and the clutch. Reverse action or the release of the 
bearing engages the clutch. The release lever is 
actuated by a hydraulic system (refer to Section 
08-02, Clutch System— Hydraulic). 


Other internal clutch parts are a pilot bearing mounted 
in the crankshaft which supports the end of the input 
shaft. Bearings are designed for long life and require 
no lubrication. 


08-01-2 
REMOVAL AND INSTALLATION 


Clutch Pilot Bearing 


A needle roller bearing and collar assembly is used as 
a clutch pilot bearing on all vehicles. It is inserted 
directly into the engine crankshaft. The bearing and 
collar assembly is a one piece unit that cannot be 
serviced separately. The needle bearing clutch pilot 
can only be installed with the seal end of the bearing 
facing the transmission. The bearing and seal are 
pregreased and do not require additional lubrication. A 
new bearing must be installed whenever a bearing is 
removed. 


CLUTCH PILOT BEARING 
ASSEMBLY -- 7120 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 
ROLLER BFARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. C2961-1B 


Removal 


1. Remove the transmission, clutch pressure plate, 
and disc. Refer to the appropriate Section in 
Group 07 for transmission removal. 


2. Using Impact Slide Hammer Puller, T58L-101-B 
(or equivalent) remove the pilot bearing. 


S / PULLER 
T58L-101-B 
М, 9 


С7029-1А 


08-01-2 


Installation 


1. Using Pilot Bearing Replacer T74P-7 137-А and 
Clutch Aligner T7 1P-7 137-H or equivalent, install 
the pilot bearing with the seal facing the 
transmission so that the adaptor is not cocked. 


Install the clutch pressure plate, disc, and 
transmission following the procedure in this 
section and the appropriate transmission section 
in Group 07. 


NOTE: Care must be taken not to damage the 
bearing during transmission installation while the 
transmission input shaft is being inserted into the 
bearing. 


PILOT BEARING 
REPLACER 
T74P-7137-A 


CLUTCH 
ALIGNER Z s 
T71P-7137-H SIRE 


Clutch Release Lever — 7.3L Diesel and 7.5L 
Gas Engines Only 
Removal 

Raise the vehicle and install safety stands. 


Remove the dust boot from the opening in the 
clutch bell housing. 


Push the release lever forward to compress the 
slave cylinder. 


On 7.3L diesel and 7.5L gas engines, the steel 
retainer clip is permanently attached to the slave 
cylinder. Remove the slave cylinder by prying on 
the clip to disengage the tangs while pulling the 
slave cylinder free of the bracket. 


Remove the release lever by pulling the lever 
outward. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


2. 


Clean and relube the release lever pivot stud and 
push rod pockets. 


Install the release lever on the release bearing 
hub and the pivot stubs, making sure it is properly 
positioned. Push the lever inward until it snaps 
onto the stud. 


Install the dust shield in the opening in the bell 
housing. 


Install the slave cylinder and attaching clip. 


Lower the vehicle. Depress the clutch pedal ten 
times to refill the slave cylinder and seat the 
components. Check the clutch system for proper 
operation. 


Clutch 


08-01-3 


Single-Disc-Type Clutch 


Standard Disc and Pressure Plate 
Assembly — 10.0 Inch/ 11.0 Inch/ 12.0 Inch 


Removal 


1. 
2. 


Disconnect the battery negative cable. 


Remove clutch slave cylinder, or the hydraulic line 
quick disconnect using quick disconnect Tool 
T88T-70522-A. 


Remove the release lever if so equipped. 
Remove the dust cover if so equipped. 


Refer to the appropriate transmission section of 
this Manual for instructions and remove the 
transmission from the vehicle. 


Mark the assembled position of the pressure 
plate and cover to the flywheel (for re-assembly). 


Remove the pressure plate and cover assembly 
and the clutch disc from the flywheel. Remove 
the pilot bearing only if replacement is 
needed. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Installation — E- 150, F-150 —F-250, 
Bronco with 4.9L, 5.0L and 5.8L Engines 


BEARING 6.4 CLUTCH 

pos DISC 

ASSEMBLY 
7550 


BOLT 
10" CLUTCH 
20-27 N:m 
(15-20 FT-LB) 
11" CLUTCH 
27-39 Nem 
(20-29 FT-LB) 


SLAVE CYLINDER 
ASSEMBLY-7A508 


AND COVER 
ASSEMBLY 
7563 


C8881-B 


08-01-5 Clutch 08-01-5 


REMOVAL AND INSTALLATION (Continued) 


Clutch Installation (Warner 
Transmission) —F-150 —F-250 and Bronco with 
4.9L (300 CID) and 5.0L W (302 Engine) 


ке 7120 CLUTCH PLATE 


BOLT AND CLUTCH DISC AND COVER BOLT AND WASHER 
WASHER-57631 | ASSEMBLY ASSEMBLY 384739 


(9-12 FT-LB) 
BOLT AND 
WASHER-57664 

-68 N:m 
(40-50 FT-LB) 


FLYWHEEL 
REAR ENGINE COVER 


` АВТ ОЕ 
PLATE-6A373 SAN \/ TRANSMISSION 
LOCKWASHER M» ASS Ми S 
/; s" - 


34791/2 ғ. 
BOLT-389571 
27-39 N-m 


J 


(20-29 FT-LB) P 
/ CLUTCH HOUSING 
Ж ASSEMBLY 
“0 д 7500 
CLUTCH RELEASE \ ÉZ 


BOLT AND WASHER 
664 CLUTCH HOUSING 


ч < 5 7 z 
25 7 Ж - 24 
LEVER ASSEMBLY E ui RELEASE STUD 
7515 | 78602 
57 
54-68 N-m u “zq? 
(40-50 FT-LB) 7513 


DUST SHIELD 


C4015-F 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Installation—F-250 H.D.—F-350, F-Super 
Duty Chassis Cab and Commercial Stripped 
Chassis with 7.3L Diesel Engine and 7.5L (460 
CID) V-8 Engine 


REAR FACE 
REAR ENGINE 
SR COVER PLATE 


PILOT 
BEARING 
7120 


CLUTCH 
DISC 
ASSEMBLY 
7550 


CLUTCH PLATE 
AND COVER 
-.. ASSEMBLY 


^ 


CLUTCH RELEASE 


OCATING LEVER ASSEMBLY 
à DOWEL 7515 VIEW 2 
FLYWHEEL HUB AND 
BEARING ASSEMBLY 
SCREW AND 
WASHER 
REAR ENGINE 
COVER PLATE 
6A373 
20-27 Nem — N Q 
(15-20 FT-LB) 
SCREW 
AND WASHER 
CLUTCH RELEASE CLUTCH HOUSING 
LEVER ASSEMBLY | 2 DUST SHIELD 
7515 VIEW Z 7513 C8088-B 
Installation . On7.3L diesel and 7.5L gas engines, clean and 
CAUTION: The 7.31. cover assembly bolt is 5/ 16 lubricate the transmission bearing retainer. Clean 
in. x 18 x 75 іп while the 7.5L EFI cover bolt is and lubricate the bearing hub bore and install on 
5/ 16 in. x 1 8x .92 in.. The "92 inch-long bolt | the retainer. Clean and lubricate the release lever 
CANNOT be used with the dual mass flywheel pivot stud. 
because it will extend beyond the inner surface of 4. Reinstall the transmission. 
the secondary flywheel and interfere with the » 
primary flywheel. Only the .75 in. cover bolt can ; Correctly position the release lever (if so | 
be used with the dual mass flywheel. equipped) in its release bearing hub, and align 


with the pivot stud. Push inward on the lever until 


1. Position the clutch disc on the flywheel so that the it snaps into position. 


Clutch Alignment Shaft D79T-7550-A or | | 
equivalent can enter the clutch pilot bearing and 6. Install the dust boot if so equipped. 


align the disc. Reinstall the external slave cylinder, or attach the 


2. When re-installing the original pressure plate and hydraulic tube quick connect fitting. 
cover assembly, align the assembly and flywheel 
according to the marks made during the removal 
operations. Position the pressure plate and cover 
assembly on the flywheel, align the pressure 
plate and disc, and install the retaining bolts that 
fasten the assembly to the flywheel. Tighten the 
bolts to specification and remove the clutch disc 
pilot tool. 


Install the starter motor. 


08-01-7 Clutch 08-01-7 
T yyF Él<,Ë3+,oaz€əçI£€Ç£€EIÇçII€⁄IIçÉII€III€II€I€IIIIWI€IŠIWééWIIII.MIç”çI€@-YYÉYI€IzIQWVWIOIIWIŠIIIIWI—IIAIAII&—ƏIÁAWƏIWIAIII.I£AI Т Сл лл 
SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


T50T-100-A 
759-1008 
D79P-100-A 
тілді: 


TOOL-1175-AC 


T75L-4201- 
T75L-4201- 
D78P-4201- 
TOOL-4201-C 
T75L-6392-A 


B 
T57L-500-B 
А 
В 
B 


D79L-7000-A 
Т74Р-7137-А 
T71P-7137-H 
079Т-7550-А 
079Т-7550-В 


Т88Т-70522-4 | 


| 
niv 


r 
Clutch Aligner 
Clutch Alignment Shaft 1-1/2 Inch Outside Diameter — 10 Spline 
Clutch Alignment Shaft 1-3/4 Inch Outside Diameter — 10 Spline 


Clutch Line Disconnect Tool 


U 
Clutch Housing Alignment Tool Меч with Clutch Housing Alignment Adapters and Dial 
icator 


Quick Disconnect Clutch Lines 
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VEHICLE APPLICATION 


E-150, F-150—F-350, F-Super Duty Chassis Cab, 
Commercial Stripped Chassis and Bronco Vehicles 
Equipped with Manual Transmission 


DESCRIPTION AND OPERATION 


The hydraulic clutch control system consists of a 
combination clutch fluid reservoir and master cylinder 
assembly, a slave cylinder and connecting tubing. 


The combination clutch reservoir and master cylinder 
is located inboard of the brake vacuum booster. Fluid 
level is checked at the reservoir. The master cylinder 
converts mechanical clutch pedal movement into 
hydraulic fluid movement. 


The clutch external slave cylinder is mounted on the 
transmission bell housing, for all trucks equipped with 
the 7.3L diesel or 4.9L, 5.0L and 7.5L gas engines. All 
other vehicles use a concentric mounted slave cylinder 
in the transmission bell housing. The slave cylinder 
converts the hydraulic fluid movement to mechanical 
movement to activate the clutch release mechanism. 


The hydraulic clutch system provides automatic clutch 
adjustment to compensate for disc wear. No 
adjustment of clutch linkage or pedal position is 
required. The under dash mechanism is adjustable and 
only requires initial adjusting or adjusting if malfunction 
occurs. І 


NOTE: As the clutch disc wears, the fluid level in the 
reservoir will rise. The fill line step in the reservoir is 
the normal level for a new system. 
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DESCRIPTION AND OPERATION (Continued) 


Clutch/ Starter Interlock Switch —Econoline 


All Econoline vehicles with manual transmissions are 
equipped with a starter / clutch interlock system which 
requires the clutch pedal to be depressed all the way 
to the floor in order to start the engine. The system 
operates by means of a switch located on the brake 
and clutch pedal support bracket. The switch plunger 
is attached to the clutch pedal and extends as the 
clutch pedal is depressed to actuate the switch. The 
switch is electrically connected across the ignition 
switch and the starter motor relay coil to maintain an 
open starter circuit with the clutch engaged (pedal up) 
position. The switch is designed with a self-adjusting 
feature which provides for the switch to be set 
automatically with the first flooring of the clutch pedal. 
The self-adjusting feature consists of a two piece clip 
which is snapped together over a serrated plunger 
(rod). When the switch plunger or rod is extended, the 
clip bottoms out on the switch body and causes the 
rod to ratchet over the serrations to a position 
determined by the clutch pedal travel limit. The switch 
is now adjusted to close the starter circuit when the 
clutch pedal is floored. 


NOTE: Care must be taken to prevent mis-adjustment 
of the switch by avoiding operation or changing the 
"as shipped” position of the self-adjusting clip on the 
plunger (rod). 


Clutch Interlock Three Function 
Switch —F-Series and Bronco 


All F-Series and Bronco Trucks with manual 
transmissions are equipped with a switch which is 
concentrically located on the master cylinder push 
rod. The switch has three functions: 


e it requires the clutch pedal to be depressed to the 
floor in order to start the engine. 


e It cuts off the speed control system when the clutch 
pedal is depressed. 


ө it provides a fuel control signal to the EEC system. 


DIAGNOSIS AND TESTING 


For diagnostic and testing procedures, other than 
those below, refer to Section 08-00, Clutch—General 
Service. 


If release bearing travel does not meet the travel 
requirements (see Release Bearing Travel 
Measurement in Section 08-00), check the reservoir 
fluid level. The slave cylinder must be in place when 
checking the fluid level. The proper level is indicated 


by a step on the reservoir. Fill to the specified level 
with Ford Heavy Duty Brake Fluid CGAZ-19542-AA or 
-BA (ESA-M6C25-A) or equivalent DOT З fluid. Do not 
overfill. The upper portion of the reservoir must accept 
fluid that is displaced from the slave cylinder as the 
clutch wears. 


CAUTION: Carefully clean the top and sides of the 
reservoir before opening to prevent 
contamination of the system with dirt, water and 
other foreign material. Remove the reservoir 
diaphragm when checking or adding fluid. 
Carefully replace the diaphragm, cover gasket 
and cover after filling. 


If the reservoir requires any fluid, check the hydraulic 
system components for leakage. Remove the rubber 
boots from the cylinder and check for leakage past the 


pistons. A slight wetting of the surfaces is acceptable. 
If excessive leakage is evident, replace the leaking 
component. 


Clutch / Starter Interlock Switch 


For switch diagnosis and testing, refer to Section 
10-03 Cruise Control System. 


ADJUSTMENTS 


Clutch/ Starter Interlock Switch 
Adjustment—Econoline Only 


If the adjusting clip is out of position on the rod, remove 
both halves of the clip. Position both halves of the clip 
closer to the switch and snap the clips together on the 
rod. Depress the clutch pedal to the floor to adjust the 
switch. 


Clutch/ Starter Interiock Switch —Econoline 


SUPPORT 


BRACKET STARTER SWITCH 
2467 BRACKET-11A153 


SNAP RING 
SPEED 
CONTROL 


SWITCH SPEED CONTROL 
11A152 DUMP VALVE 


CLUTCH CLUTCH SCREW 
PEDAL STOP 42364 
7B520 C9953-1A 


Hydraulic Clutch —Master Cylinder Pushrod 
Length Adjustment —F-Series and Bronco 

The proper position of Clutch Master Cylinder pushrod 
relative to the cross-shaft lever (7A554) pin is 


controlled by the procedure used when installing the 
cross-shaft lever. 


08-02-3 Clutch System — Hydraulic 08-02-3 
нн ны M e I I 
ADJUSTMENTS (Continued) 


To determine if the Clutch Master Cylinder pushrod Clutch/Starter Interlock Switch —F-Series and 
and lever pin are in the correct relationship, disconnect Bronco 

the pushrod and note if it will reassemble to the pin. | 
(When the pushrod is disconnected from the pin, the PLASTIC 
clutch Master Cylinder piston is fully retracted RETAINER 
(rearward) and the clutch pedal blade is contacting the 
rubber bumper stop.) 


If the two components are not in alignment, perform | E | 
the following ONLY IN THIS SEQUENCE: ~ а 


LIP 
1. Tighten the clutch pedal attaching nut (L.H. side). 


2. Reinstall the Clutch Master Cylinder pushrod to CLUTCH 
the cross-shaft lever pin. MASTER CYLINDER 


З. Stroke the clutch pedal several times to reset the | | SWITCH 
position of the shaft to the pedal slot. This step ASSEMBLY 
is mandatory. | | 11А152 


4. Again, remove the Clutch Master Cylinder 
pushrod from the lever pin and evaluate the 


alignment. If the two components are still not in WIRING 
alignment, replace the cross-shaft lever. (If the HARNESS 
pushrod is aligned with the pin, no further action is 


required.) 


REMOVAL AND INSTALLATION 


Hydraulic Clutch System 7.3L Diesel Engine and 
7.5L (460 CID) Gas Engine and 4.9L (300 CID) and 
5.0L (302 CID) with M50DHD and Warner 
Transmission 


08-02-4 Clutch System — Hydraulic 


REMOVAL AND INSTALLATION (Continued) 


СИР 
804029 CLUTCH 
MASTER CYLINDER 
7С522 


CLUTCH 
PEDAL 
7519 
`) 
N ) } 
SCREW ; Р Vp VIEW x 
611058 > Dx 
dii Ў 
SLAVE са 
CYLINDER | 
FRONT OF VEHICLE 


MAIN VIEW 


NOTE: ENSURE THAT BOTH TABS 


(ON CLUTCH HOUSING) 
AT ASSEMBLY 


CYLINDER 
ASSEMBLY 


NUT-620481 


9.5-14.9 Nem 
CLUTCH MASTER 


BRACKET 
7A621 


08-02-4 
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REMOVAL AND INSTALLATION (Continued) 


Hydraulic Clutch System —4.9L, 5.0L and 5.8L 
Gas Engines with M50D and ZF Transmissions 


CLUTCH 
CLIP MASTER CYLINDER 


SCREW 
611058 
VIEW Z 
E SUPPORT 
BRACKET CLIP 
= 
oS 2467 | 804029 


CLUTCH 


PEDAL 
7519 
FOR 4.9L, 5.0L AND 5.8L 
F-SERIES AND BRONCO 
SCREW CLUTCH мит BUSHING 
381801 PEDAL = SEE 620483 388115 
ASSEMBLY | 
CLIP 7519 
377765 
CONTROL 
ASSEMBLY 
7A543 


CONTROL 
ASSEMBLY 
7A543 
FOR 4.9L, 5.0L AND 
5.8L E-150-350 


PUSH ROD INSTALLATION 
E-150-350 
VIEW W 


NUT-620481 
9.5-14.9 N:m 
(7-11 FT-LB) 


CLUTCH MASTER 
CYLINER-7A543 


«Ам 


= FRONT OF VEHICLE 


CLUTCH 
BRACKET 
7A621 


CONTROL 
ASSEMBLY 
7A543 


C9952-B 


08-02-6 
REMOVAL AND INSTALLATION (Continued) 


Hydraulic Clutch System —F-Super Duty 
Commercial Stripped Chassis with 7.3L Diesel 
Engine 


HYDRAULIC CLUTCH 
MASTER CYLINDER 


Clutch System — Hydraulic 


08-02-6 


NOTE:ENSURE THAT BOTH TABS 
ON CLIP ARE SECURELY 
SNAPPED IN PLACE 
(ON CLUTCH HOUSING) 


7C522 
NUT CLUTCH PEDAL 
21-27 М-т BRACKET-7N649 
(15-20 FT-LB) — BOLT ГС. e» 22 
68-94 N-m NUT Uf Y @ 
(50-70 FT-LB) 68-94 N-m 6 2 
(50-70 FT-LB) SLAVE ъ» : ' 
CYLINDER = С e 
RETAINER = 
7A603 | 
DUST SHIELD pi | CLUTCH RELEASE 

NUT 7513 ARM-7515 
17-23 N-m 

(12-17 FT-LB) 

17-23 N:m 
(12-17 FT-LB) 
(18-25 FT-LB) PEDAL STOP 
7K607 
WASHER „© I SPACER 
N630068 - 387269 
` RETAINER 
SPRING 
380699 
BUSHING 


388115 


BUSHING 
386457 


N802768 


Cross-Shaft Lever 
Removal 


1. Disconnect the Master Cylinder pushrod from the 
cross-shaft lever pin. (Use a small screw driver or 
putty knife to wedge between the lever and the 
snap-in bushing.) 


Remove the attaching nut. 
Pry the lever from the cross-shaft. 


CLUTCH PEDAL 
7519 


PEDAL PAD 


ss 1 
$ ANTS 
ае" 


//5%а 


4: 


GX, 
y | | 
к 


CLUTCH RELEASE 


ARM-7515 C9048-2B 


Installation 


Snap the new lever (pin) to the Clutch Master 
Cylinder pushrod bushing. 


Install the lever onto the cross-shaft. 
Install the attaching nut, finger tight. 


Inspect pedal position to insure that it is against 
the “ир” stop. 


Tighten the attaching nut. This will permit the 
knurled teeth on the shaft to cut matching teeth in 
lever, which then results in the correct positioning 
of the two components. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Hydraulic System 


NOTE: For vehicles equipped with external slave 
cylinders, prior to any vehicle service that requires 
removal of the slave cylinder, (i.e. transmission 
removal), the master cylinder push rod must be 
disconnected from the ciutch pedal. If not 
disconnected, permanent damage to the slave 
cylinder will occur if the clutch pedal is depressed 
while the slave cylinder is disconnected. 


Removal 


1. Fromthe inside of the cab, carefully pry the 
pushrod and retainer bushing from the 
cross-shaft lever pin. 


2. Disconnect the interlock switch connector plug. 


Remove the two nuts and support bracket 
retaining the clutch reservoir and master cylinder 
assembly to the firewall. 


4. From the engine compartment, first note the 
clutch tube routing to the slave cylinder, then 
remove attaching hardware for the hydraulic tube 
retaining clips. 


5. Fromthe engine compartment, remove the clutch 
reservoir and master cylinder assembly from the 
firewall. On F-Series and Bronco, when the 
master cylinder studs are free of the dash panel, 
rotate the cylinder 105 degrees 
counter-clockwise to permit the interlock switch 
to exit the dash panel. 


6. On7.3L diesel and 7.5L gas engine vehicles, use 
a screwdriver or a similar tool and lift the two 
retaining tabs of the slave cylinder retaining 
bracket. Disengage the tabs from the bell housing 
lugs and then slide outward to remove. On 
4.9/5.0/5.8L engine vehicles, depress the 
released ring on the tube quick disconnect and 
gently pull the connector free. 


7. Remove the clutch hydraulic system from the 
vehicle. 


Installation 


1. Position the clutch fluid reservoir and master 
cylinder assembly into the firewall from inside the 
cab install the support bracket and two nuts and 
tighten. 


2. Correctly route the hydraulic tubing and slave 
cylinder to the transmission bell housing. 


NOTE: Care must be taken during routing of the 
nylon line to keep away from engine exhaust 
system components. 


Reinstall the clutch tube retaining clips. 


On 7.3L diesel and 7.5L gas engines, install the 
slave cylinder by pushing the slave cylinder 
pushrod into the cylinder. Engage the pushrod 
into the release lever and slide the slave cylinder 
into the bell housing lugs. Seat the cylinder into 
the recess in the lugs. For 4.9/5.0/5.8L engine 
vehicles, push the tube quick disconnect back 
onto the concentric slave cylinder fitting. 


NOTE: When installing a new hydraulic system, 
the external slave cylinder (7.3L diesel and 7.5L 
gas) contains a shipping strap that pre-positions 
the pushrod for installation and also provides a 
bearing insert. Following installation of the new 
slave cylinder, the first actuation of the clutch 
pedal will break the shipping strap and give 
normal system operation. 


From inside the cab, press the pushrod with the 

. retainer bushing onto the cross-shaft lever pin 
until the bushing tabs snap into position in the 
groove. 


The flanged side of the bushing must be towards 
the cross-shaft lever. 


Check the clutch reservoir and add fluid if 
required. Depress the clutch pedal at least ten 
times to verify smooth operation and proper 
release. 


NOTE: The proper fluid level is indicated by a 
step on the reservoir. Do not overfill. The upper 
portion of the reservoir must accept fluid that is 
displaced from the slave cylinder as the clutch 
wears. 


Clutch Pedal 
F-150 —F-350, F-Super Duty, E-150 and Bronco 
Removal 


1. OnF-Series and Bronco, disconnect the clutch 
pedal retracting spring from the clutch pedal and 
bracket. On Econoline models, disconnect the 
barbed retainer bushing on the clutch / starter 
interlock switch rod from the clutch pedal. 


Remove the nut that retains the clutch pedal to 
the shaft and remove the clutch pedal. If the 
brake pedal is to be removed, refer to Section 


06-06, Brake Actuation—Hydraulic. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Pedal Installation —F-150 —F-350, 
F-Super Duty Chassis Cab and Bronco 


CLUTCH 
PEDAL 
7519 


VIEW R MAIN VIEW 
SUPPORT 


BRACKET 
2L252 


BUSHING 


BUSHING 


7A554 


BUSHING 
800769 


C6766-D 
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REMOVAL AND INSTALLATION (Continued) 


- Clutch Pedal Installation — E-150 


CLUTCH 
PEDAL 


BUSHING 
386457 


VALVE 
9C727 


CLUTCH/STARTER 
INTERLOCK 
SWITCH-11A152 


C6767-2B8 


Installation . OnEconoline, insert the clutch/ starter interlock 
1. Position the clutch pedai on the shaft and install switch rod and barbed retainer bushing onto the 
and tighten the nut. clutch pedal pin, until the bushing barbs snap into 
position in the groove. If required, adjust the clip 
2. Install the retracting spring. Make sure the spring on the interlock switch rod as described in the 
engages the slots in the pedal and bracket. Adjustment portion of this section. 
NOTE: Spring instailation is easier if the spring is 
first compressed in a vise and retained in a F-Super Duty Commercial Stripped Chassis 
compressed state with mechanics wire until it is in Removal 
place. Once in place, cut the mechanics wire and : ; 
remove. Disconnect the clutch master cylinder push rod 


from the clutch pedal. 


Remove the through bolt and nut from the clutch 
pedal bracket. 


Remove the clutch pedal with all the bushings, 
washer and the spacer. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch System — Hydraulic 


08-02-10 


HYDRAULIC CLUTCH BOLT L 
MASTER CYLINDER | мот 68-94 Мб. СЫНАКТЫ RN 
7C522 сеу 21-27 N-m (50-70 FT-LB) (50-70 FT-LB) 
КОС (15-20 FT-LB) i 
(4% NUT 
` Ix А 17-23 N-m 
a CA , (12-17 FT-LB) 
` we m "РР. 
“Тр 
T ЗА Wa PEDAL STOP 
( S INA | 
чит Q- @ ісе 7% 
25-33 N-m ү Use. Чч x BOLT 
(18-25 FT-LB) ^ | X 17-23 N-m 
un" (С). (12-17 FT-LB) 
~~ SPACER 
- 387269 
WASHER, STOP J- А ВЕТА!МЕВ 
М630068 78520 l SO SPRING 
380699 
H 
ne стс 
388115 7519 
PEDAL 
BUSHING 
386457 ДАМ 


Installation | 
Position the clutch pedal into the clutch pedal 
bracket with the bushings, washer and spacer. 


Install the through bolt and nut. Tighten the nut to 
68-94 N-m (50-70 ft-Ib). 


Install the clutch master cylinder pushrod on the 
pedal and install the retaining spring. 


Bleeding Procedure — Concentric Slave 
Cylinder 
Under normal conditions, disconnecting the clutch 


coupling will not introduce air into the system. 
However, if there appears to be air in the system 


(spongy pedal, or insufficient bearing travel) the 
system must be bled. The following procedure is used 
with the hydraulic system installed on the vehicle. The 
largest portion of bleeding is carried out by gravity. 


1. 
2. 


Clean dirt and grease from the cap. 


Remove cap and diaphragm and fill reservoir to 
the top with approved brake fluid only. (Brake 
fluid must be certified to DOT 3 specification.) 


NOTE: To keep brake fluid from entering the 
clutch housing, route a suitable rubber tube of 
appropriate inside diameter from the bleed screw 
to a container. 


Loosen bleed screw (located in the slave cylinder 
body) next to the inlet connection. 


C9178-A 


4. Fluid will now begin to move from the master 


cylinder down the tube to the slave cylinder. 


BOX END 
WRENCH 


BLEED 
SCREW 


C8888-1B 


NOTE: The reservoir must be kept full at all times 
to ensure no additional introduction of air into the 
system. 


It will be noticeable at this point, that bubbles will 
appear at the bleed screw outlet. This means that 
air is being expelled. When the slave is full, a 
steady flow of fluid will come from the slave 
outlet. Tighten bleed screw. NOTE: Maintain 
brake fluid level at the step in the reservoir at all 
times. 
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REMOVAL AND INSTALLATION (Continued) 


6. 


Depress the clutch pedal to the floor and hold for 
1-2 seconds. Release pedal as rapidly as 
possible. Pedal must be released completely. 
Pause for 1-2 seconds. Repeat ten times. 


Check fluid leve! in reservoir. The fluid should be 
level with the step when the diaphragm is 
removed. 


Repeat steps 6 and 7 five times. Replace 
reservoir diaphragm and cap. 


Hold pedal to floor, crack open bleed screw to 
allow any additional air to escape. (If bleed screw 
is opened too far, fluid will spray out.) Close 
screw then release pedal. 


10. Check fluid level. The hydraulic system should 


now be fully Мес and should release the clutch. 


Bleed Procedure for External Slave Cylinder 
7.3L Diesel and 7.5i. Gas 


Clean reservoir cap and slave cylinder in area of 
the tube connection. 


Remove slave cylinder from the transmission bell 
housing. 


Use 3/32 inch diameter punch to drive out the pin 
that holds the tube. Remove the tube from the 
slave cylinder and place the tube end into a 
container for waste fluid. The tube will still be 
connected to the master cylinder, so keep the 
reservoir cap tight to minimize fluid loss. 


Hold slave cylinder so that connector port is at 
highest point, by tipping the cylinder to 
approximately ЗО degrees. Fill with approved Dot 
3 brake fluid through connector port. It may be 
necessary to “госКк” slave cylinder around or 
push gently on the pushrod to expel all the air. 
Pushing on pushrod too hard will cause fluid to 
spray out of the connector hole. Cleanliness is 
very important. Be sure not to let any moisture or 
foreign matter to enter the slave with the brake 
fluid. 


When all of the air has been expelled from the 
slave cylinder and no more bubbles come out of 
the port hole, reinstall the slave cylinder back on 
the vehicle. 


Clutch System — Hydraulic 


C9028-1A 


NOTE: Some fluid will be expelled from the 
connector port, as the pushrod is compressed 
attaching it to the transmission and lever. 


Gravity fill the master cylinder and tube as 
follows: Remove the reservoir cap and 
diaphragm, fluid should flow out the open end of 
the tube into the waste container. Be sure to keep 
the reservoir full. When fluid is flowing out in a 
steady, uninterrupted flow and fluid is level with 
step in reservoir, reinstall the cap and diaphragm. 
Install end of tube into slave cylinder. Replace pin 
that holds tube to slave cylinder body. 


System should now be bled and functioning 
properly. To verify proper system function, set 
parking brake and put vehicle in neutral. Start 
vehicle and shift into reverse gear. If gears grind, 
other components may be causing the concern. 
Check the slave cylinder pushrod travel as 
detailed in Section 08-00, Clutch General 
Service. 
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Clutch Interlock Three Function Switch 
F-Series and Bronco 
Removal 

Disconnect the wiring harness from the switch. 


Pull down on the orientation clip to separate it 
from the tab on the switch. 


Rotate the switch one-half turn to expose the 
plastic retainer. 


Push the tabs together to allow the retainer to 
slide rearward and separate from the switch. 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove the switch from the pushrod. | Clutch/ Starter Interlock Switch —F-Series and 
Bronco 


Installation 
PLASTIC 


Install the switch on the master cylinder pushrod. RETAINER 


Install the plastic retainer. 


Rotate the switch into the position required to 
attach the orientation clip. 


Connect the wiring harness. 


CLUTCH 
MASTER CYLINDER 


SWITCH 
ASSEMBLY 
` 11A152 


WIRING 
HARNESS 


Hydraulic Clutch Line —4.9L, 5.0L and 5.8L Installation 
Removal 1. Pushthe male connector onto the female 


1. Depress the white retainer bushing with connector of the clutch slave cylinder. 


disconnect tool T88T-70522-A, or equivalent, NOTE: No loss of fluid should occur during 
while pulling on the line. removal and installation, and bleeding should not 


normally be required unless the vehicle shows 
signs of hard shifting and lack of clutch reserve. 


Clutch Release Bearing Installation 


4.9L, 5.0L and 5.8L Engines NOTE: Prior to re-installation, lubricate the bore of the 
Removal bearing and bearing carrier with Ford Long Life 

| Lubricant С1А2-19590-ВА(ЕЅА-М1С75-В) ог 
1. Twisttherelease bearing and carrier assembly equivalent. 


until resistance is felt. Turning the assembly 
further will allow the preload spring to push the 1. Ds ла. to the clutch 


bearing assembly off the slave cylinder. 
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REMOVAL AND INSTALLATION (Continued) 


SLAVE 
CYLINDER PRELOAD m 
SPRING FRONT OF VEHICLE 


RELEASE BEARING/ 
CARRIER ASSEMBLY 


TRANSMISSION 
INPUT SHAFT 


REMOVAL 


Clutch Slave Cylinder . Remove the bolts retaining the slave cylinder to 


Concentric Slave Cylinder the transmission. 


Removal . Remove the slave cylinder from the transmission 


input shaft. 
1. Disconnect the coupling at the transmission with š 


clutch coupling tool T88T-70522-A, or equivalent, Instalfation 
by sliding the white plastic sleeve toward the E | О 
slave cylinder while applying a slight tug on the 1. Position the slave cylinder over the transmission 
tube. input shaft with the bleed screw and coupling 


- | facing the left side of the transmission. 
Remove the transmission as described in the | . 
appropriate transmission section. . Install the slave cylinder attaching bolts, and 


tighten to 20-27 N-m (15-20 ft-lb). 


Install the transmission as described in the 
appropriate transmission section. 


Insert the male coupling into the female coupling 
on the clutch slave cylinder, and check that the 
connection is secure. 


REMOVAL 


CLUTCH COUPLING 
TOOL 


T88T-70522-A 


C8885-1C 
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SPECIAL SERVICE TOOLS 


REMOVAL AND INSTALLATION (Continued) 


5. Bleed the clutch hydraulic system as required. Tool Number Description 
T88T-70522-A Clutch Coupling Tool 


TRANSMISSION 
BELL HOUSING 
TRANSMISSION 
INPUT SHAFT 


HYDRAULIC 
BLEED SCREW 


HYDRAULIC 
CLUTCH 
LINE 
COUPLING 


FRONT 
OF 
VEHICLE 


€ f CONCENTRIC cre 
SLAVE 
CYLINDER 
BOLT 


(2 REQ’D) 
C8886-1A 
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VEHICLE APPLICATION 


All E-150— 350, F-150— 350, Bronco and F-Super Duty 
Series Vehicles 
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DESCRIPTION 


Steering Gear Model identification 


Steering gears are identified by a service identification 
tag fastened to the assembly. Tags contain 
information as shown in the illustrations. F-Super Duty 
Commercial Stripped Chassis and Motor Home 
Chassis Vehicles use Bendix steering gears. - 


Steering Gear Identification — Ford 


STEERING GEAR MODEL 
SHIFT CODE 


FORD DESIGN INTEGRAL POWER 
STEERING GEAR 


TAG LOCATION 
UNDER COVER TO HOUSING BOLT 


FUNCTIONAL 
TEST CODE 
GROMMET 

G2931-1H 


YEAR, MONTH, DAY 
BUILD DATE CODE 


Steering Gear identification —Bendix 


POWER STEERING GEAR NAMEPLATE INFORMATION 


MONTH 
DERI ASSEMBLED 
BENDIX (A = JAN. ETC.) 
ASSEMBLY NUMBER 
PART NUMBER 


BENDIX 


ESHT-3N 503-AD 


FABRICADO PELA BENDIX DO BRASIL 


LOCATION OF 
MANUFACTURE 


ASSEMBLED 


(LAST DIGIT) 
G6280-1B 


DIAGNOSIS AND TESTING 


Power Steering—Preliminary Checks 


Make the following preliminary checks before 
servicing the power steering system. Check the fluid 
level, belt tension and the system for any signs of 
leakage. If hoses are to be disconnected, label them 
prior to removal so they can be easily identified for 
re-assembly. 


Pump Belt Check 


Check and adjust the power steering pump drive belt 
as described in Section 03-05, Belt—Accessory 
Drive Service, Light Truck Engine Manual. 


Steering General Service 


Fluid Level Check 


Ford C-ll Pump 


1. Runthe engine until the fluid reaches normal 
operating temperatures, 74°C to 79° C (165?F 
to 175?F). 


2. Turnthe steering wheel all the way to the left and 
right several times. Turn off the engine. 


3. Check the fluid level in the power steering 
reservoir. Remove the reservoir filler cap and 
check the fluid level on the dipstick. Level should 
be between the HOT mark and the COLD mark 
on the dipstick. If the level is low, add Premium 
Power Steering Fluid, EGAZ-19582-AA 
(ESW-M2C33-F) or equivalent. Do not overfill the 
reservoir. 


Saginaw Pumps 


NOTE: Fluid level should be checked when performing 
required maintenance checks. 


1. Runthe engine until the fluid is at normal operating 
temperature (approximately 74°C to 79°С 
[165°Е to 175°F]). Turn the steering wheel all 
the way from left to right several times. Shut off 
the engine. Remove the reservoir filler cap and 
check the fluid level on the dipstick. Level should 
be between the HOT mark and the COLD mark 
on the dipstick. 


2. Ifthe fluid level is low, add Premium Power 
Steering Fluid, EGAZ-19582-AA (ESW-M2C33-F) 
or equivalent to the proper level on the dipstick. 


3. When checking the fluid level after the steering 
system has been serviced, air must be bled from 
the system. 


4. With the engine off, add power steering fluid to 
the COLD mark on the dipstick. 


5. Start the engine, run it at fast idle and re-check 
the fluid level. Add fluid if necessary to the COLD 
mark. 


6. Bleed the system by turning the wheels from side 
to side without hitting the stops. Maintain the fluid 
level just above the internal pump casting. Air 
must be eliminated from the fluid before normal 
steering action can be obtained. 


7. Return the wheels to the center position and 
continue to run the engine for two or three 
minutes. Shut the engine off. 


8. Re-check the fluid level as described in steps 1 
and 2. The fluid level should be at the midpoint 
between the HOT mark and the COLD mark of 
the dipstick at normal operating temperature 
(approximately 74? C-79?C or 165?F-175?F). 


9. Road test the vehicle to be certain the steering 
functions normally and is free from noise. 
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DIAGNOSIS AND TESTING (Continued) 


ZF Pumps 


Check the fluid level in the power steering reservoir 
with the engine off. Use the HOT or COLD markings on 
the dipstick, depending upon the fluid temperature. 


€ Use COLD for checking at room temperature, 20°С 
(70?F). 


€ Use HOT for normal operating temperatures 80°С 
(175°F). 


The fluid level must show between the ADD and FULL 
markings on the dipstick. If the fluid is below the ADD 
mark, add fluid using Mercon® -ll or equivalent. 


NOTE: After any major power steering system or 
component overhaul, the system should be purged of 
old fluid and the oil filter discarded. Install new fluid and 
a new filter. 


5. To stop leakage in the sector shaft nut (Point A), 
Clean any contamination from nut and cover 
surface. Tighten the nut to 48-6 1 N-m (35-45 
ft-lbs). Replace nut if leakage continues. Check 
the cover housing for damage. 


6. If leakage is observed at the sector shaft cover 
(Point B), tighten bolts to 75-94 N-m (55-70 
ft-lbs). Replace seal if leakage persists. Examine 
sealing surfaces for damage when replacing seal. 


7. Forleakage at hose connections (Point C), 
tighten the fitting nuts to specifications. If leakage 
persists upon tightening, remove the hose. If 
leakage is due to damaged hose threads, replace 
the hose. If tube seats are damaged, replace the 
tube seats. If housing threads are badly stripped, 
replace the valve housing only. 


8. Tostopleakage at the input shaft seals (Point D), 
replace the input shaft seals and snap ring. 
Check the shaft surface for damage. Check the 


External Leak Check housing seal bore for damage if leak continues. 
Ford Power Steering Gear | 9. Forleakage at the control valve housing, (Point 
1. With the vehicle engine off, wipe the complete E), tighten the control valve housing bolts to 
power system dry (gear, pump, hoses, and 41-62 N-m (30-45 ft-Ibs). If leakage continues, 
connections). replace the O-ring seals. Examine sealing 
2. Checkoillevel in pump's reservoir and adjust as surfaces for damage. 
directed in this section. 10. If leakage is observed in the sector shaft seals 


(Point F), replace the sector shaft seals and snap 
ring. Check the shaft surface for rust or other 
damage. Check the seal bore and snap ring 
groove for damage. Check housing roller bearing 
for damage. 


3. Start the engine and turn the steering wheel from 
stop to stop several times. Do not hold the 
wheel against the stops to prevent damage 
to the pump. 


4. Determine the exact source of leakage by 


carefully observing the leakage areas shown. 11. If leakage is observed at any point in the housing 


casting, (Point G), replace the gear housing. 
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DIAGNOSIS AND TESTING (Continued) 


Oil Leakage Areas — Ford Power Steering Gear 


A LEAK AT SECTOR ADJUSTER 


REPLACE LOCKNUT. EXAMINE 


SEALING SURFACE FOR 
CONTAMINATION. 


B LEAK FROM SECTOR COVER FACE 


TIGHTEN BOLTS TO SPEC. 
REPLACE SECTOR COVER 
O-RING . EXAMINE COVER 
AND HOUSING FOR DAMAGE 
REPLACE AS NECESSARY. 


LEAK FROM VALVE MOUNTING 
FACE (FORO GEAR ONLY) 
CHECK BOLTS FOR PROPER 
TORQUE. REPLACE VALVE 
HOUSING O-RING. 
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D LEAK FROM INPUT SHAFT SEAL 


REPLACE INPUT SHAFT SEAL, 
DUST SEAL AND SNAP RING. 
EXAMINE SHAFT AND BORE 
FOR DAMAGE. 


C LOOSE HOSE FITTINGS 
TIGHTEN HOSE FITTINGS TO 
SPECIFICATION. 


C MISSING/DAMAGED FITTING 
TUBE SEATS 


INSTALL/REPLACE TUBE SEATS. 


G LEAK FROM GEAR HOUSING 


Li 
^ unm Б” АР oa aa 
— 
= 
F LEAK AT SECTOR SHAFT SEAL 
REPLACE SECTOR SEALS AND | 
SNAP RING. EXAMINE SECTOR 
SHAFT FOR PITTING OR = — 
CORROSION. REPLACE SECTOR ES 
SHAFT IF NECESSARY. CHECK 
HOUSING ROLLER BEARING 
FOR DAMAGE. 
aaa 
на 
C 


Saginaw Pump 


1. Forleakage between the pressure hose fitting nut 
and hose tube (View A), tighten the nut to 34-47 
N-m (25-34 ft-lbs). If leakage persists, replace 
the pump pressure fitting and reface the hose 
tube flare. Replace the O-rings or replace the 
hose as required. 


To stop leakage between the discharge fitting 
and the pump body (View A), tighten the fitting to 
38 N-m (28 ft-lbs) torque. If leakage persists, 
replace both O-ring seals. 


FROM ANY SURFACE 
REPLACE GEAR HOUSING 


G4192-2C 


For leakage shown in View B, replace the 
reservoir O-ring. 


To stop leakage at the pump driveshaft (View C), 
replace the driveshaft seal. 


For leakage between the return hose and pump 
inlet line, assure the clamp is located as shown. 
Tighten clamp. If leakage is still evident, replace 
the return hose. 
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DIAGNOSIS AND TESTING (Continued) 


Reservoir and Pump Leakage Areas — Discharge 
Line, O-Ring and Driveshaft — Saginaw Power 
Steering Pump 


CLAMP MUST BE BEHIND BEAD 
& TO THIS DIMESION 


RESERVOIR O-RING 


[ — 


OIL RETURN HOSE - 
| Н 
ір | 


ORIVESHAFT SEAL 


VIEW B 


PUMP TUBE 


CLAMP 


PRESSURE LINE 


If leakage is observed at the bottom of the filler Reservoir and Pump Leakage Areas — Inlet Line, 
neck or at the inlet line, replace the reservoir. If Filler Neck, and Cap — Saginaw Power Steering 
there is leakage at the filler cap, check the oil Pump 

level and correct as required. If leakage persists, 

with correct oil level and the cap tight, replace the 

сар. FILLER CAP 


FILLER NECK 


INLET LINE 
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DIAGNOSIS AND TESTING (Continued) 


Ford C-Il Pump 


1. Forleakage in rotor shaft seal (View A), replace 
rotor shaft seal. 


2. Ifthe reservoir O-ring seal leaks (View B), replace 


O-ring seal. 


3. For leakage at the return hose (View C), tighten 
return hose clamp. 


4.  Forleakage at the outlet fitting (View D), tighten 
the outlet fitting to specification. If leakage 
continues: | 


a. Replace O-ring seals, if leak continues. 


b. Checkfor damaged threads 
(cross-threaded) on the outlet fitting. If 
threads are damaged, replace outlet fitting. If 
housing cover threads are stripped, replace 
the pump housing cover. 


5. If pressure hose tube nut leaks (View E), tighten 
pressure hose tube nut to specifications. If leak 
continues: 


a. Replace O-ring, if leak continues; 
b. Replace pressure hose assembly. 


б. Ifleakage occurs at filler cap, check the oil level 
and correct as required. If leakage persists, 
replace the filler cap O-ring seal. See View F). 


Filler Cap Fitting and Connection Leakage 
Areas — Ford CII Pump 


VIEW F м, 
FILLER САР шеу ¿a 


iF 
VIEW E 
PRESSURE HOSE 
TUBE NUT 


VIEW D 


OUTLET 
FITTING 


VIEW B 
RESERVOIR O-RING SEAL G2933-1C 
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Leak Checks—F Super Duty Stripped Chassis 
Vehicles 


1. With vehicle engine off, wipe power steering 
hoses, steering gear, and reservoir to aid in leak 
detection. 


If power steering fluid does not already include 
dye, mix one teaspoon of oil-soluble aniline dye 
into power steering fluid and fill reservoir to 


specification, if necessary. 


With engine running at 1000-1500 RPM, turn 
steering wheel all the way to the left and right 
several times. Do not hold wheels against far 
right or left position for more than 5 seconds to 
prevent damage to pump. 


Shut off engine. Check for leaks. 
Determine exact source of leakage. 


Reservoir Leaks—F-Super Duty Stripped 
Chassis Vehicles 


Reservoir Leak Checks 


1. Ifleakage exists at reservoir ports, check hose 
clamps for proper installation and reservoir ports 
for cracks. 


If leakage exists at reservoir cover / cap or 
dipstick, check fluid level for overfilling. Siphon 
excess fluid out with a suction gun to proper level. 
If leakage persists, provide proper sealing and 
tightness. If cover / cap remains loose, inspect 
cover / cap, gasket or reservoir for damage. 
Repair or replace as necessary. 


C-II Pump Quick Connect Pressure Line Leaks 


Refer to Section 11-02A, Steering Pump, Power—C-ll 
for leak check procedure. 


Fitting and O-Ring Leak Inspection 


Since most fluid leaks occur at the fittings and 
connections in a power steering hydraulic system, 
these parts should be checked before any other part 
is replaced. 


1. Clean the outside of the steering gear, the bottom 
surfaces of the pump, and all lines and fittings. Be 
sure all dirt, oil, and grease is removed from 
areas where leaks may exist. 


Tighten all fittings using a flare-nut wrench. Do 
not tighten the fittings with a standard 
open-end wrench. If a properly tightened fitting 
leaks, replace the tube seat. 
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DIAGNOSIS AND TESTING (Continued) 


The interpretation of the above readouts will determine 


Power Steering Tests 
which of the following conditions or components are 


The pump flow and pressure tests will confirm or rule 
out the pump as the cause of steering system 
problems. Follow the steps below. 


Prior to performing the pump flow and pressure tests, 
the following checks, for conditions which could cause 
loss of power assist, must be performed and 
corrective action must be taken if necessary. 


1. Check pump reservoir for proper fluid level. 
Check tires for correct air pressure. 


2 
3. Check pump belt for proper tension. 
4 


Check pump for correct model and vehicle 


the cause of the problem: 


Restriction in hoses or fittings 
Control valve and cylinder 
Sticking gear valve 

Inefficient pump cam pack 
Sticking relief valve 


Binding in suspension 


Test Procedure 


application. 1. To connect the analyzer into the steering system, 
| remove the pressure fitting frorn the pump апа 
Check for correct size pulleys on pump and connect it into the appropriate adapter of the 
engine. analyzer. 
6. Check entire system for damage, replacing parts 2. Thread the other adapter of the analyzer into the 
as necessary. pump. 
If the above items are to specifications, or have been 3. Connectthe analyzer to the adapters and tighten 
corrected, and the loss of assist still exists, test the both connections to 20 N-m (15 ft-lbs) maximum. 
power steering pump flow and pressure to determine ОТЕ: T . 
whether the trouble is in the pump, power steering NOTE: The analyzer may be connected at 
gear, or control valve using the following test alternate points between the pump and the gear 
equipment. as illustrated at the end of this test procedure. 
4. Add power steering fluid to the pump if required. 
Test Equipment—E-150-E-350, F-150-F-350, Start the engine and run it for approximately two 
F-Super Duty Chassis Cab and Bronco minutes with the idle set at manufacturer's 
Engine tachometer specifications. 
"WE o o о 5. Record the flow (gallons / min @ 170? +5°F). If 
БОЕ И ACEO Oto D the flow is below two gallons / min., the pump may 
One (1) Power Steering Analyzer, D79L-336 10-A require repair; however at this point, continue the 
or equivalent. diagnosis. Check specification charts at the end 
ien of this section for flow and relief pressure against 
One set of adapter fittings. the pump model being tested. 
6. Record the pressure (psi @ 170? +5°F). If the 
pressure is above 150 psi, check hoses for 
Power Steering System Test restrictions and check the steering gear. 
E-150-E-350, F-150-F-350, F-Super Duty Chassis 7. Partially close the gate valve to build up 51 02 
Cab and Bronco kPa (740 psi) for C-Il pumps, 620 psi for Saginaw 
| ; VC | pumps. Record flow (gallons / min. @ 170° 
The following test procedure used in conjunction with +5°Е). If the flow drops to a level lower than the 
the Power Steering Analyzer, D79L-33610-A | value on Chart l or Il, in the Specifications section 
(Rotunda Model 014-00207) or equivalent provides a at the end of this section, disassemble the pump 
method for checking the complete power steering and replace the cam pack. If the pressure plates 
system. The Flow/Pressure Power Steering Analyzer are cracked or worn, replace them. Continue the 
can be used to determine the cause of hard steering diagnosis i 
and/or lack of assist problems. The analyzer provides | 
readouts for the following: 8. Completely close and partially open the gate 


CAUTION: Possible contamination of the power 
steering system fluid may cause permanent 
damage to gauges and instruments incorporated 
in the analyzer. 


System backpressure 
Pump flow 
Steering gear internal leakage 


ee c9 ГӘ. a 


Power steering control valve and cylinder interna! 
leakage 


valve three times. (Do not allow the valve to 
remain closed for more than five seconds.) 
Record the pressure (psi). Check Chart I or Il in 
the Specifications section at the end of this 
section for the pressure specification for the 
applicable pump model. If the pressure recorded 
is lower than the minimum specification listed, 
replace the flow control valve in the pump. If the 
pressure recorded is above the maximum 
specification listed, the flow control valve in the 
pump should be removed and cleaned or 
replaced. 
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DIAGNOSIS AND TESTING (Continued) 


9. Increase the engine speed from idle to 
approximately 1500 RPM. Record the flow 
(gallons / min.). If the flow varies more than one 
gallon / min. from the flow recorded in step 5, the 
flow control valve in the pump should be removed, 
and cleaned or replaced. 


10. Turn (or have someone turn) the steering wheel to 
the left and right stops. Record the pressure (psi) 
and flow (gallons / min.) at the stops. The 
pressure developed at both stops should be 
nearly the same as the maximum pump output 
pressure recorded in step 8. At the same time, 
the flow should drop below .5 gallons / min. 


If the pressure does not reach maximum output or 
the flow does not drop below specified value, 
excessive internal leakage is occurring. Remove 
and disassemble the steering gear and remove 
the control valve. Replace damaged or broken 
parts. 


Power Steering Analyzer Hook Up — Typical 
Installation 


С-П POWER POWER STEERING 
STEERING PUMP ANALYZER 
079L-33610-A 


Power Steering System Test 
F-Super Duty Commercial Stripped Chassis and 
Motorhome Chassis Vehicles 


The pump flow and pressure tests will confirm or rule 
out the pump as the cause of steering system 
problems. 


Prior to performing the pump flow and pressure test, 
perform the Preliminary Checks above. 


If all preliminary items are to specification, or have 
been corrected, and the loss of assist still exists, test 


the power steering pump flow and pressure to 
determine whether the trouble is in the pump, power 
steering gear, or the pressure relief valve, as follows: 


Ps CIR 


11. Turn (or have someone turn) the steering wheel 
slightly in both directions and release quickly 
while watching the pressure gauge. The needle 
should move from the normal backpressure 
reading and snap back as the wheel is released. If 
it comes back slowly, or sticks, the rotary valve in 
the steering gear is sticking. Remove, 
disassemble and clean the rotary valve. If the 
system is severely contaminated, both gear 
hoses, control valve, and pump must be 
completely disassembled and cleaned before 
reassembly. 


NOTE: If problem still exists, check ball joints, 
linkage, “еїс.”. 


installation of the analyzer at the pump outlet is 
preferred. If it is difficult to attach the analyzer at 
the pump, it may be installed at any convenient 
location between the pump and the gear. 


POWER STEERING GEAR 


AT 


EXISTING HOSE 
HIGH PRESSURE 


G2934-2C 


Preparation for Hydraulic Pressure /Flow Tests 


The power steering analyzer is to be used when the 
power steering system is suspected of erratic steering 
operation or insufficient power assist, and neither 
pump or gear have sustained failure or internal 
damage that may contaminate the fluid in the steering 
system. The Rotunda Analyzer Kit 0 14-00230 
consists of a pressure gauge, flow meter, shutoff 
valve, thermometer, hose and adapter attachments. 


CAUTION: Possible contamination of the power 
steering system fluid may cause permanent 
damage to gauges and instruments incorporated 
in the analyzer. 


1. Тосоппесі analyzer into steering system, 
disconnect pressure line from connector at the 
pump, as indicated in the diagram. 


Thread proper adapters to connector and to 
pressure line. 
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DIAGNOSIS AND TESTING (Continued) 


Connect analyzer to adapters. Tighten both 
connections to proper specification. Ensure 
analyzer line at shutoff valve end is connected to 
steering gear end of vehicle power steering 
System as indicated in the diagram. 


Fully open shutoff valve, start engine and purge 
air from power steering system by steering to full 
left and right turn position several times. Shut off 
engine and check connections for leaks. 


Check for proper fluid level at reservoir and add 
or remove fluid as required. Check for air in 
system by restarting engine. Partially close 
shutoff valve and view pressure gauge. If gauge 
needle vibration is excessive, too much air 
remains in system. (Repeat step 4 if necessary). 


Install thermometer provided with analyzer in 
reservoir and connect tachometer to engine. 


Test Equipment Connection 


POWER STEERING (ANALYZER) 
PUMP 


THERMOMETER POWER STEERING 


OIL 


RESERVOIR 


FLOW METER 
G5594-1A 


Pressure, Flow and Leakage Tests 
Preliminary Test 


1. 


Connect Rotunda Analyzer Kit О 14-00230 or 
equivalent to power steering system as shown in 
the test diagram. Be sure shutoff valve is fully 
open. 


Align front wheels in straight ahead position, and 
place transmission in NEUTRAL. Engage parking 
brake. 


Start engine and partially close pressure line 
shutoff valve until 55 16-6900 kPa (800-1000 psi) 
is read at pressure gauge. When temperature of 
power steering fluid in reservoir reaches 50°С 
(120?F), fully open shutoff vaive and turn engine 
off. 


System Back Pressure Check 


1. 


Ensure shutoff is fully open. 
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2. Start engine and increase speed to 2200 RPM. 
When fluid temperature reaches 55?C (139?F), 
record flow rate and pressure. 


a. If flow is below 13.2 liters (3.5 gallons) per 
minute, verify correct pump is installed. If 
correct, continue testing to diagnose 
problem. 


b. If pressure exceeds 552 kPa (80 psi), check 
lines for kinks or obstructions. If none are 
found and pressure remains high, continue 
testing to diagnose problem. 


Minimum Pump Flow 
1. Decrease engine speed to 600 RPM. 


2. Slowly close shutoff valve to increase pressure to 
8274 kPa (1200 psi). | 


3. Record flow rate at 55°C (130?F). 


4. If flow rate is below 8.3 liters (2.2 gallons) per 
minute, verify correct pump is installed. Pump 
may require repair or replacement, especially if 
flow at 2200 RPM is also below specification. 


Relief Pressure Test— Power Steering Pump 


1. With engine at 600 RPM, close shutoff valve and 
read pressure gauge. Note flow rate is zero. 
Open shutoff valve quickly after reading gauge 
pressure and note flow rate returns to normal. If 
pressure reading is below 140 bar (203 psi) or 
above 155 bar (255 psi), repair or replacement of 
relief valve is necessary. 


CAUTION: The shutoff valve must not remain 
closed longer than five seconds or damage 
to the pump may result. 


2. Allow power steering pump fluid to cool to 55°С 
(130?F) before resuming testing. 


3. With the engine at full governed R.P.M., close the 
shutoff valve and note the flow reads O. QUICKLY 
OPEN THE SHUTOFF VALVE, and note that the 
flow rate immediately returns to normal. Repeat 
this test once but do not allow fluid temperature to 
exceed 95? C (200?F). 


If flow rate does not immediately return to normal, 
pump repair or replacement is indicated. 


Relief Pressure Test and Internal Leakage 
Test — Power Steering Gear 


1. Totest the pressure relief valve and internal 
leakage or the power steering gear, it is 
necessary to prevent operation of the gear's 
poppet valves contained in the piston. This can be 
accomplished by placing a steel block between 
the axle stop and the adjusting screw. The block 
should be a minimum of 25.4 mm (1 inch) thick 
and long enough to be inserted without danger of 
pinching fingers. Keep fingers clear of pinch 
points and be sure block is square to points of 
contact. 
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DIAGNOSIS AND TESTING (Continued) 


Checking Pressure Relief 


G5093-1A 


WARNING: FAILURE TO FOLLOW THESE 
INSTRUCTIONS CAN RESULT IN SERIOUS INJURY 
OR DAMAGE TO THE EQUIPMENT. 


2. Check fluid temperature in the reservoir. 
Thermometer reading should be approximately 
55? C (130?F) at start of the test and shutoff 
valve on flow meter must be totally open. 


3. Turn the steering wheel until the axle stops 
contact the spacer block. Apply sufficient torque 
to the steering wheel to assure the power 
steering gear control valve is completely open in 
the direction of the turn. At this time the pressure 
gauge will read the gear pressure relief setting. If 
the pressure reading is above 1400 kPa (2052 
psi) or below 1345 kPa (1950 psi), relief valve 
adjustment or repair is necessary. 


CAUTION: When performing this test, do not 
hold the torque on the steering wheel for 
more than five seconds beyond the time the 
pressure relief setting of the gear has been 
reached. It may damage the unit or cause the 
temperature of the oil to raise beyond 93°С 
(200°). 


4. Inorder to test steering gear for internal leakage, 
itis necessary to temporarily adjust setting of 
power. steering gear pressure relief bypass valve 
above that of power steering pump relief valve. 


With the engine stopped, remove plug from valve 
body using 26mm socket. With plug removed, 
insert a sufficient number of additional shims into 
Socket portion of a plug to ensure pressure relief 
bypass valve setting is above that of power 
steering pump. Ordinary 3/8 inch O.D. flat 
washers may be used for shimming. Generally, 
3-6mm (1/8-1/4 inch) of additional shimming 
thickness is sufficient to raise pressure to 
required level. 
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Shimming Relief Valve 


Run the engine at idle. Turn steering wheel until 
axle stop contacts spacer block. Refer to 
illustration under step 3. Apply a sufficient torque 
to steering wheel to ensure power steering gear 
control valve is completely open in direction of 
turn. Observe the following: 


a. Gauge pressure should read the same as the 
power steering pump relief pressure. (See 
step 1 under ‘‘Relief Pressure Test —Power 
Steering Pump.’’). 


With system pressure at pump relief, read 
flow meter. If a flow greater than 3.3L (3.5 
quarts) per minute is noted, internal leakage 
is excessive and steering gear requires 
repair. 


Repeat step 5, turning steering wheel in the 
opposite direction. 


NOTE: Remove the shims which were installed in 
step 4 from the steering gear pressure relief 
bypass valve. 


Purging Power Steering System of Air 


Air trapped in the power steering system, which 
causes a whine-type noise between 17-39 km/h 
(20-45 mph) on light acceleration, can be removed by 
using a power steering pump air evacuator assembly 
(DEVAC Tool) or the VACUUM FILL PROCESS. 


Devac System 


Fabricate а DEVAC purging tool as shown for Ford C-l 
pump, or for Saginaw pump. 


The procedure for removing entrapped air is as 
follows: 


1. Check the pump reservoir oil level to make 
certain the fluid level is correct (add fluid if low, 
siphon out fluid if level is above full mark). 


Insert the rubber stopper end of the air evacuator 
assembly tightly into the filler tube. 


Connect a suitable length of hose from the other 
end of the air evacuator to a distributor machine 
or air-conditioner vacuum pump. Do Not Use 
Engine Vacuum. 
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DIAGNOSIS AND TESTING (Continued) 


4. Letthe engine idle for approximately 15 minutes. 
Turn steering wheel one full cycle every five 
minutes. (Do not hit the stops.) This assists in 
removing air trapped in the system. 


5. Disconnect and remove the evacuator and 
reinstall the filler tube dipstick. 


Power Steering System Purging Tool —For Ford 
С-П Pump 


RUBBER STOPPER CAP NO. 11 


ASSURE TIGHT SEAL 6.35-7.93mm 

IN STOPPER (1/4-5/16 INCH) TUBING 
PLEXIGLASS, STEEL 
OR COPPER 


6.35-7.93mm 
(1/4-5/16 INCH) 
HOLE 


VACUUM HOSE 


HOLD BACK AT LEAST 1/8" G4996-18 


Modified Pump Reservoir Cap — Saginaw Pump 


PRODUCTION ' 
SAGINAW CAP 
(MODIFIED) 


DRILL THRU CENTER 

OF CAP AND ТАР 

(1/8" NATIONAL PIPE THREAD) 
FOR FITTING 


SEAL VENTS UNDER 
GASKET (2) PLACES 
FOR POSITIVE SEAL 


CUT OFF 

STEM APPROX. 
6.35mm (4INCH' 
BELOW SEAL 


TAINER 
PE ' 62401-18 


Steering General Service 


11-00-11 


Start-Up Procedure (After Power Steering 
Pump or Gear Overhaul) 


Upon initial engine start-up after a power steering 
pump or gear overhaul (particularly the pump), there is 
very frequently much noise and aeration. This is due to 
air trapped in the overhauled unit which mixes with the 
surging fluid and causes aeration. The problem can be 
minimized by following the procedure below. 


NOTE: On diesel engines, fill the reservoir and start 
the engine. Cycle the steering wheel from stop to stop. 
Shut the engine off and add fluid to the reservoir to 
bring the reservoir to the ‘‘full mark’’. For gasoline 
engines, refer to the following procedure: 


Disconnect the coil wire. 


Fill the reservoir. 


Crank the engine with the starter and continue 
adding fluid until the level remains constant. Be 
careful to avoid prolonged cranking as the 
battery may be drained and the starter damaged. 


Rotate the steering wheel approximately ЗО 
degrees each side of center while continuing to 
crank the engine. | 


Re-check the fluid level and fill as required. 
Reconnect the coil wire. 


Start the engine and allow it to run for several 
minutes. 


Rotate the steering wheel from stop to stop. 


Shut off the engine and re-check the fluid 
level—add as required. 


Diagnosis Guides 

The diagnosis guides in this section can be used as an 
aid in diagnosing steering system problems. For 
additional diagnosis procedure, refer to Section 
00-05, Roadability. 

NOTE: Refer to Specification Guide for correct 
lubricant. 
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DIAGNOSIS AND TESTING (Continued) 


STEERING SYSTEM PROBLEMS 


О соото | — POSSIBLE CAUSE RESOLUTION |] 


Power steering pump leaks. 1. Fluid, cap and dipstick. 1. Check for indications of false 
leakage — overfilled reservoir, 
improperly installed, damaged or 
lost cap or dipstick. 


2. Loose or damaged hose 
connections. 


. Repair or replace as required. 


. Leakage between reservoir and 
housing. 


. Repair or replace as required. 


. Leakage at pump shaft seal area. . Replace shaft seal or pump. 


. Adjust or reposition as required. 


Noise in steering column. . Steering column cover interference. 


(Squeak or creak) . Steering column out of alignment. . Align or adjust as required. 


б wm -іьы 
о N мір 


. Lack of lubrication where hom 
brush contacts rub plate of steering | 
wheel. 


. Loose steering column mounting 
bolts. 


5. Flex coupling bottoming. 


. Lube or adjust as required. 


. Tighten to specification. 


x (Clunk) 5. Align or adjust as required. 


6. Loose pot coupling to steering 
column bolt. 


6. Tighten to specification. 


. Improper steering gear mesh load. . Readjust to specification. 


Excessive Steering Effort . Improper oversized tires. . Install correct tire and wheel 
combination. 


. Tires not uniform. . Install correct tire and wheel 
combination. 


. Tire pressure. . Adjust air pressure in tires. 


4. Misaligned flexible coupling (if so 4. Align or adjust as required. 
equipped) to gear interference. 


. Steering wheel to column . Align or adjust as required. 
interference. 


. Steering column alignment. | 6. Align or adjust as required 
| (Е-150-- E-350). | 
. Steering linkage or front axie . Lube, inspect, adjust or replace as | 
spindle pins for a binding condition required. | 
or lack of lubrication. 


. Bind in front axle spindle thrust . Lube, inspect, adjust or replace as | 
bearings. required. 


? Steering gear adjustment. m : Adjust to specification. 


CG3859-2C 
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DIAGNOSIS AND TESTING (Continued) 


STEERING SYSTEM PROBLEMS (Cont'd.) 


CONDITION - POSSIBLE CAUSE RESOLUTION 


Excessive Steering Effort (Cont'd.) | 10. Power steering pump belt loose, 10. Inspect, adjust belt tension or 
glazed or broken. replace as required. (Refer to 
Section 03-05). 


. Power steering pump fluid level 
and possible leak in system. 


11. Add fluid, tighten connections and 
correct as necessary. 


12. Power steering pump pressure 
and flow below specification. 


12. Conduct pump flow and relief 
pressure tests and adjust or 
repair as necessary. 


. Air in power steering system. 13. Add fluid, tighten connections 


and bleed system. 


. Contaminated fluid, incorrect fluid. | 14. Replace with correctly specified 


fluid. 


. Obstruction within steering gear or 
lines (including bent or kinked 
steel tubing). 


. Inspect, remove obstruction(s) 
and repair or replace as required. 


. Steering gear valve binding or 
gear out of adjustment (Integral 
Power Steering). 


. Inspect, repair or replace as 
required (Meshload Only). 


17. Excessive internal gear leakage. . Inspect, repair or replace as 


required. 


Wanders Side to Side — Loose 
Steering 


. Vehicle overloaded or unevenly 
loaded. 


. Correct as required. 


. Install correct tire and wheel 
combination. 


. Improper (mismatched) tires and 
wheels. 


. Tire pressure. . Adjust air pressure in tires. 


. Loose steering gear mounting. . Adjust to specification. 


. Front and rear suspension 
components for looseness, wear or 
damage. 


. Tighten or replace as necessary. 


6. Steering linkage connections for 
looseness, wear or damage. 


. Tighten or replace as necessary. 


. Loose wheel lug nuts. . Tighten to specifications. 


. Spindle pin (king pin) binding. . Lubricate suspension. 


. Front wheel bearing adjustment. . Adjust to specification. 


10. Flexible coupling fractured. 10. Replace as required. 


11. Incorrect toe setting. 11. Set to specifications. 


12. Steering gear conditioning and 
adjustments. 


12. Adjust to specification. 


13. Steering column misaligned. 13. Realign steering column 


CG3860-D 
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DIAGNOSIS AND TESTING (Continued) 


STEERING SYSTEM PROBLEMS (Cont'd.) 


соот | — POSSIBLE CAUSE RESOLUTION 


Pulis To One Side 


Returnability Poor 
4 
5 
7 
8 


2. Tire pressure. Adjust air pressure in tire. 
Vehicle unevenly loaded. Correct as required. 
Improper brake operation or 4. Inspect, adjust and correct as 
adjustment. required. 

5. Front wheel bearing adjustment Adjust or replace as required. 


11. Frame or underbody out of . Correct as required. 
alignment. 
12. Front wheel alignment. 12. Set to specification. 
13. Belted tires (misaligned belts). | 13. Replace as required. 
14. Steering gear valve binding or out | 14. Clean and replace as necessary. 


10. 


Check tire sizes of each wheel to 
be sure they are the same size 
and type. 


or faulty rear wheel bearing. 


Broken or sagging springs on 
front and/or rear suspension. 


Loose steering gear mountings. 


Loose, worn or damaged steering 
linkage. 


Bent spindle or spindle arm. 


Bent rear axle housing and/or 
loose, wom or damaged spring, 
shock absorber and suspension 
arm attaching points. 


of adjustment. 
Tire pressure. 
Steering column alignment. 


Steering linkage for a binding 
condition or lack of lubrication. 


Spindle pin (king pin) binding. 
Tight front axle spindles. 


Bind in front axle spindle bolt 
thrust bearings. 


Set toe to specifications. 
Steering gear adjustment. 
Kinked return hose or tube. 


Obstruction with steering gear or 
lines. 


1. Install correct tire and wheel 
combination. 


Inspect and replace as required. 


Tighten to specification. 


Tighten and replace as required. 


9. Inspect and replace as required. 


Inspect, tighten and replace as 
required. 


Adjust air pressure in tires. | 
Align or adjust as required. 


Lube, adjust or replace as 
required. 


Lubricate Suspension. 


Lube, correct as required. 
6. Lube, correct as required. 


Adjust as required. 
Adjust to specification. 


Inspect and repair or replace as 
required. 


Inspect, remove obstructions and 
repair or replace as required. 


CG3861-2B 
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DIAGNOSIS AND TESTING (Continued) 


STEERING SYSTEM PROBLEMS (Cont'd.) 


CONDITION POSSIBLE CAUSE RESOLUTION 


Shaking Shift Lever — Manual 1. Check engine for proper tuning. 1. Tune engine. 
Steering Column 


2. Check the steering column 
mounting, the adjacent sheet 
metal area, the shift tube bushing 
and the shift linkage. 


2. Repair or replace the calumn 
and/or components as required. 


3. Check engine and transmission 
insulators and mounts for 
alignment and movement. 


. Repair, replace or adjust as 
required. 


4. Check transmission shift lever(s) 
detent torque loading. 


E-150 — E-250 — E-350 


. Repair or replace transmission 
shift components as required. 


Clear Vision Complaint — Steering 
Wheel Spokes Obscure View of 
Instrument Panel with Wheels in 
Straight Ahead Position 


1. Steering wheel mis-indexed on 
steering column. 


. Remove steering wheel and align 
on column. 


2. Toe out of adjustment. . Adjust toe setting per Section 14- 


01, General Suspension Service. 
3. Damaged or twisted sector shaft. 


F-150 — F-250 — F-350 and Bronco 


. Replace sector shaft. 


1. Toe out of adjustment. . Adjust toe setting per Section 14- 


01, General Suspension Service. 


Power Steering 


Pump Noisy 


Swish Type Noise 


Whine Type Noise 


Clicking Mechanical Type Noise 


Chatter Type Noise 


. Damaged or twisted sector shaft. 
. Check belt for proper tension or 


glazing. 


. Low fluid level and possible 


leakage. 


. Fluid flow into the bypass valve of 


the pump valve housing with fluid 
temperature below 54°C (130°F). 


. Aerated fluid or cam contour 


damaged. 


. Check valve cover “O”-ring seal. 


. Pump slippers too long, excessive 


wear of pumping elements, 
excessive slipper to slot 
clearance, or out of square slipper 
springs. 


. Chipped corners on rotor outside 


diameter or distorted slipper 
spring. 


. Replace sector shaft. 
. Tighten or replace belt as 


required. 


. Refill to specified level. Purge air 


from system. Check for leaks. 
Repair as required. 


. Normal noise. 


. Purge system of air. If condition 


not resolved, replace rotor 
assembly. 


. Replace valve cover "O"-ring 


seal. 


. Replace rotor assembly. 


. Replace rotor assembly. 


CG3862-2B 
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DIAGNOSIS AND TESTING (Continued) 


Other Cause of Noise 


STEERING SYSTEM PROBLEMS (Cont'd.) 


CONDITION POSSIBLE CAUSE | RESOLUTION 


8. Improper assembly of 
components such as slippers. 


. Imperfections on rotor outside 
diameter or rotor end surface. 


. Damaged rotor splines. 


. Hairline crack on cam inner 
surface. 


. Interference between rotor and 
cam. 


. Excessively worn or scored 
pumping elements and pressure 
plates. 


11-00-16 


8. Rebuild pump and replace 


components as required. 


. Replace rotor assembly. 


. Replace rotor assembly. 


. Replace rotor assembly. 


. Replace rotor assembly. 


. Replace rotor assembly and 


pressure plates. 


CG3863-2B 
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DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION SELECTOR 
SHIFTER LEVER HARD TO ROTATE (EXCEEDING 37.8N OR 
8.5 LBS. AT SHIFT LEVER KNOB) 


TEST STEP RESULT ACTION TO TAKE 


| 1 |LUBRICATE SHIFT LINKAGE | 
ө Lubricate the shift linkage with Long-Life Lubricant GO to 6. 
С1А2-19590-ВА (ESA-M1C75-B) or equivalent. (% 
GO to 2. 


| 2 | VISUAL INSPECTION 


- n 


e inspect for bent rods or levers, damaged bushings. GO to 3. 


REPLACE bent or 
damaged rods, levers, 
bushings and/or as 
required. GO to 6. 


| 3 | CHECK SHIFT EFFORT | 
e Disconnect linkage at the adjusting stud and check Shift effort GO to 5. 
shift effort at shift lever knob. Shift effort must be below 8.9N (2 Ibs.) 
below 8.9N (2 Ibs.) 
Shift effort (о?) GO to 4. 
at or above 8.9N 
(2 Ibs.) 


| 4 |BEARING RETAINER FIT 


e Remove the lower bearing retainer and check the GO to 4a. 


rotational fit to shift tube. 


Bearing retainer 
rotates freely in 
shift tube 


REPLACE shift tube 
assembly or retainer. 
GO to 6. 


Bearing retainer 
binds during 
rotation 


| 4a |SHIFT SOCKET FIT ` | 


Shift socket 
rotates freely 


e Check the rotational fit between the shift socket and GO to 4b. 


flange. 


Shift socket 
binds during 
rotation 


REPLACE shift socket 
and/or flange as 
required. GO to 6. 


[ 4b | AXIAL CLEARANCE 


DISASSEMBLE the 
steering column and 
REPLACE the shift 
linkage as required. 
REFER to Section 
11-04A, Steering 
Column. 


Clearance at or 
below 0.127mm 
(0.005 inch) 


€ Check for 0.127mm (0.005 inch) minimum axial 
clearance between socket and flange. 


REPLACE the outer tube 
assembly. GO to 6. 


Clearance above 
0.127mm 
(0.005 inch) 


CG3129-F 
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DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION SELECTOR 
SHIFTER LEVER HARD TO ROTATE (EXCEEDING 37.8N OR 
8.5 LBS. AT SHIFT LEVER KNOB) (Cont'd.) 


T RESULT ACTION TO TAKE 
[ 5 | TRANSMISSION SHIFT EFFORT 


e Attach the fish scale to the adjusting stud. Measure | Shifting force less than INSTALL nut on the 


the force required to shift the transmission. 86.7N (19.5 Ibs.) adjusting stud and 
ROTATE stud by hand. 


If stud does not rotate 
freely, REMOVE ‘c’-clip 
and LUBE under stud. 
GO to 6. 


Shifting force greater GO to 5a. 
than 86.7N (19.5 Ibs.) 


| Ба | RECHECK SHIFT EFFORT 


@ Disconnect the shift rod at the transmission lever. Shifting force less than REMOVE the belicrank 
Attach a fish scale to the transmission lever and test | 77.8N (17.5 Ibs.) support bracket from the 


shift effort. transmission and LUBE 
the bushing thoroughly. 
CHECK all other 
bushings for hard 
rotational effort. GO to 6. 


Shifting force greater Condition is associated 

than 77.8N (17.5 Ibs.) with transmission. 
REFER to Section 
07-00B Transmission 
Manual — General 
Service under Diagnosis. 


| 6 | VERIFY CONDITION 


e Replace any bushing or ‘c’-clip that was 
disconnected and adjust linkage per appropriate 
section in Group 16. Retest for correct shift effort. 


CG3685-C 


ADJUSTMENTS 


Е-150-Е-250-Е-350, F-150 — F-250 — F-350, 
F-Super Duty Chassis Cab and Bronco 

Steering wheel clear vision is preset at assembly prior 
to toe adjustment and cannot be adjusted by removing 
the steering wheel and arbitrarily mis-indexing the 
wheel and center shaft alignment. Improper clear 
vision is an indication that toe is incorrect. 


Refer to Section 11-04A, Steering Column— Shift Rod 
Within Tube and Section 04-00, Suspension— General 


Clear Vision Adjustment 
F-Super Duty Stripped Chassis 


Steering wheel misalignment (improper clear vision) on 
F-Super Duty Commercial Stripped Chassis and 
Motorhome Stripped Chassis vehicles can be 
corrected only by removing and recentering the 
Steering wheel. Because the steering linkage has only 
one tie rod adjustment, improper clear vision cannot be 
corrected by adjustment of the steering linkage or 


suspension components. If improper clear vision is Service for the clear vision adjustment. 


attempted to be corrected by adjustment of the tie-rod 
sleeve, grossly misadjusted toe may result. 
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CLEANING AND INSPECTION 


Power Steering Gear 
Cleaning 


Disassembly and assembly of the steering gear and 
the sub-assemblies must be made on a clean 
workbench. As in repairing any hydraulically-operated 
unit, cleanliness is of utmost importance. The bench, 
tools, and parts must be kept clean at all times. 


Thoroughly clean the exterior of the unit with a suitable 


solvent and, when necessary, drain as much of the 
hydraulic fluid (or gear grease) as possible. Handle all 
parts very carefully to avoid nicks, burrs, scratches 
and dirt, which could make the parts unfit for use. 


Do not clean, wash or soak seals in the cleaning 
solvent. 


Inspection 
1. Check input shaft bearing for damage. Replace if 
necessary. 


2. Inspect the valve housing for scoring or burrs. 


Inspect the tube seats in the pressure and return 
ports in the housing for nicks, etc. If necessary, 
replace tube seats. 


4. Check all fluid passages for obstruction or 
leakage. 


5. Inspect the steering gear housing for cracks, 
stripped threads, and mating surfaces for burrs. 
Inspect the piston bore of the housing or scoring. 
Check roller bearings for damage. If necessary, 
replace the housing. 


6. Check the input shaft bearing after installation to 
be sure that it rotates without binding or 
roughness. 


7. Check the piston rack teeth and sector shaft 
teeth for nicks and burrs. 


Flushing 


Should it be necessary to replace an inoperative 
power steering pump when fluid contamination could 
have occurred, flushing the steering gear is required 
when installing the repaired pump. 


1. Remove the power steering pump and remove the 


pulley as outlined in Section 11-020, Steering 
Pump Power—Saginaw, or 11-02A Steering 
Pump Power —C-l. 


2. Install the pulley on the repaired pump. Install the 
pump and connect only the pressure hose to the 


pump. 


3. Place the fluid return line from the gear in a 
suitable container and plug the reservoir return 
tube. 


4. Fillthereservoir with Premium Power Steering 
Fluid, EGAZ-19582-AA (ESW-M2C33-F) or 
equivalent on Ford C-Il pumps and on Saginaw 
Pumps. 


5.  Disconnect the coil wire to prevent the engine 
from starting and raise the front wheels off the 
ground. 


While approximately two quarts of steering gear 
fluid are being poured into the reservoir, turn the 
engine over using the ignition key. At the same 
time, cycle the steering wheel from stop to stop. 
Be careful to avoid excessive cranking as the 
battery will be drained and the starter damaged. 


7. Assoonasallof the lubricant has been poured in, 
turn off the ignition key, and attach the coil wire. 


8. Remove the plug from the reservoir return tube, 
and attach the return hose to the reservoir. 


Check the reservoir fluid level. If low, add fluid to 
the proper level. Do not overfill. 


. Lower the vehicle. 


11. Start the engine and cycle the steering from stop 
to stop to expel any trapped air from the system. 


Ford C-Il and Saginaw Power Steering Pump 

Flushing 

When contamination is noted while overhauling the 

gear, it will be necessary to flush the power steering 

pump. 

1. Leaveallhoses connected, except the pressure 
line at the gear. 


Place the pressure line in a suitable container. 


Fill the reservoir with power steering fluid, 
Premium Power Steering Fluid, EGAZ-19582-AA 
(ESW-M2C33-F) or equivalent on Ford C-Il and 
Saginaw Pumps. 


Disconnect the coil wire to prevent the engine 
from starting. 


While approximately two quarts of the steering 
gear fluid are being poured into the reservoir, 
engage the starter. 


As soon as all the fluid has been poured in, turn 


off the ignition. 


Attach the pressure hose at the gear. 
Check the reservoir fluid level. 


Crank the engine with the starter and continue 
adding fluid until the level remains constant. 
Lower the vehicle and attach the coil wire. 


. Start the engine and cycle the steering wheel 
from stop to stop to expel any air from the 
system. 


Cleaning 


Wash all parts except seals in a chlorinated solvent 
and dry with compressed air. 


Inspection (Ford C-II Pump) 


To determine when to replace power steering pump 
components follow these guidelines. Some 
components must be replaced regardless of condition. 


11-00-20 
CLEANING AND INSPECTION (Continued) 


1. Re-use the outlet fitting if the corners are not 
rounded and the threads intact. 


2. Replace all seals. 


Re-use the reservoir assembly if the reservoir 
seal areas are not damaged. Check for a broken 
or missing baffle. 


4. Re-use the housing or housing assembly if the 
O-ring and snap ring surfaces are not damaged. 


5. Re-use the rotor and cam assembly if wear is 
limited to removal of the phosphate coating on 
the cam contour. Do not disassemble the unit. 
Push the rotor part way through the cam insert, 
being careful not to dislodge the slippers and 
springs. Check the cam inside diameter for 
scoring or burring. Check the rotor faces and 
outside diameter for scoring and chipping. Do not 
repair or refinish the upper and lower pressure 
plates, cam or rotor assembly. If wear or burring 
is evident, replace them with new components. 


6. Installa new rotor and cam assembly if the 
slippers are worn. 


7. Re-use the rotor shaft if the thrust faces, bushing 
diameter and shaft seal diameter are not 
excessively worn or scored. 


8. Re-use the housing and bushing assembly if all 
the threaded holes are not damaged beyond 
repair, and the bushing diameter is not scored or 
worn, 0.0127mm (0.0005 inch) over the 
17.50mm (0.6891 inch) maximum. Repair the 
threaded holes by drilling out the damaged 
threads and installing helicoil inserts. If the 
bushing is scored or excessively worn, install a 
new housing and bushing assembly. 


9. Re-use the valve body if valve bore is free of 
nicks, scoring and the valve screen is clean. 
Valve must fall freely in valve bore. Replace valve 
housing and or valve if valve sticks in bore. 


Steering General Service 
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Inspection (Saginaw Pump) 


The following describes the components of the power 
steering pump which must be replaced regardless of 
condition and how to determine when other 
components should be replaced: 


All seals must be replaced with new components 
except the rotor shaft seal which should be reused 
unless it was leaking. 


The flow control valve assembly may be reused unless 
itis damaged (score marks, wear, burrs, etc). 


The housing assembly may be reused if there is no 
damage (scratches, burrs, etc.) at machined 
surfaces, especially mating surfaces on O-ring seats. 


If the shaft bushing in the pump housing is scored or 
excessively worn, the pump housing assembly must 
be replaced. 


The pressure plate may be reused unless the 
V-shaped notches at the edges of the discharge ports 
are damaged or other visual damage (cracks, etc.) is 
evident. These notches must be clean and undamaged 
if pump noise is to be avoided, as they cushion the 
hydraulic shock when each vane passes the port. 


The cam ring may be re-used if itis not damaged 
(score marks, cracks, etc.). 


The cam ring is treated with lubricant which leaves a 
dull gray-black finish on the wear surface. А wavy 
grain appearance inside the cam ring is normal. 


The vanes should be removed from the rotor and 
examined for wear; the vanes and rotor may be 
reused if not damaged. 


The rotor shaft may be reused if there is no damage 


(score marks, excessive wear, etc.) at splines, 
keyway, bearing and seal surfaces. 


Inspection (ZF Pump) 


1. Thoroughly clean all pump and reservoir parts 
(except seals) with solvent. Wipe dry with a - 
lint-free cloth. 


2. For disassembly and assembly procedures, refer 
to Section 11-02E, Steering Pump Power—ZF. 
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SPECIFICATIONS 


STEERING TORQUE LIMITS 
F-150 — F-250 — F-350, F-Super Duty — E-150 — E-250 — E-350 AND BRONCO 


Steering Gear to Framo — Power and Manua — — — |a — — [вав J 73989 | 
ді BELT | D NAM 
[Drag Link/Tie Rod End Suds — |“ —  —  — —  — | s [тышо | 
Linkage Adjusting Sleeve Camp —— — ево FBO, E-150 — E-380, Bronco | 2941 | 49097 | 
[Linkage Adjusting Sleeve Cam — . —  "[FSwe buy | os | 8-125 | 
Power Steering Support Bracket to Engine or AG Bracket — |E-50—E350(8Cy) — | 3045 | no | 
Power Steering Adjusting Bracket to Support Bracket — — [1503508 Cy) — | 33045 | ano | 
[Power Steering Pump to AdusingBrcee — [emo eso) — — — | s | 748477 
[Power Steering Bracket to Engine __ — — [E45 635060 — 4| 4045 | 858 
Power Steering Adjusting Bracket to Braco — ево Езо(604) — — | was | 416  — 
[Power Steering Cooler to Frame Bracket | enso — Esso — | 1-1 | 152 | 
КЕССИН emcemm — | ви | хе _ 
[Power Steering Pressure and Retun Hose  — — — [A < —  — — [2% | rn | 
[Flange and insulator Assembly to Steering Gear | F-180 — F-380, Bronco — | 2437 | 338 | 
зз? | з —* 
Flange and Insulator to Steering бтп. | Е!50—Е30_ — — na [ 31825 — 
елде and insulator Assembly to Steering Gear — елор | 2747 | 
Steering Wheel to Seering’Shat — — [м — — — - — o | se | 445 | 
Suppon Веке о Steering Coun [Ай  -— — —— S 192 |] 1827 — 
Steering Column (Floor Opening Cover Plate to For] — |a — — — — — — — | — $13 | 218 | 
Steering Column (Floor Opening Cover Plate Clamp) | F-160—F-050, Bronco — | ee | na 
Torque (fiba) 


Shroud ді вә 
Ignition Switch to Steering Column PAN 40-60 


POWER STEERING PUMP SPECIFICATIONS — FLOW AND PRESSURE — CHART | — FORD Cll PUMP 


Pump 
Model 


MOX ва 
НВС-Ү 


Gallons/Minute 


170F + 5°F 


НВА-НАНВ | 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Number En Application 
76386204 Bot Tension Gauge 
D79L-33610-A , | Power Steering Pump Analyzer All Vehicles 


CG3681-2D 
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SPECIAL SERVICE TOOLS (Continued) 


ROTUNDA EQUIPMENT 


014-00207 Power Steering Analyzer 
. 014-00230 Power Steering Analyzer 
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SECTION 11-02A Steering Pump—Power—C-ll 

SUBJECT PAGE SUBJECT PAGE 

ADJUSTMENTS REMOVAL AND INSTALLATION (Cont'd.) 

Pump Belt Tension Adjustment ............................ 11-02A-2 Power Steering Pump Drive Belt Replacement 
DESCRIPTION. 025500 RUN 11-02A-1 (PIVOU Lype), u roe eco Foe лықа ы. 11-02A-9 
DIAGNOSIS AND TESTING Power Steering Pump Pulley ...............................- 11-02A-3 

External Leak Checks.......................................... 11-02A-2 Power Steering Pump Reservoir........................... 11-02A-9 
DISASSEMBLY AND ASSEMBLY Quick Connect Power Steering Fitting 

Power Steering Pump ........................................ 11-02A-10 SORVICE талуы ruens неке ка ақы UA Ua cus tA 11-02A-2 
REMOVAL AND INSTALLATION Rotor Shaft Seal............................................ ПРА 11-02А-9 

Power Steering Ритр.......................................... 11-02A-3 SPECIAL SERVICE TOOLS..................................... 11-02A-18 

Power Steering Pump Drive Belt Installation SPECIFICATIONS............... Er p aaa usya as 11-02A-18 

and/or Adjustment (Slider Type) ...................... 11-02A-9 VEHICLE APPLICATION ........................................... 11-02A-1 


VEHICLE APPLICATION 


F-150, F-350, F-Super Duty, and Bronco Vehicles 


DESCRIPTION 


The C-Il power steering pump is used in all 
F-150—F-350, F-Super Duty Chassis Cab and 
Bronco Vehicles. 


The C-ll power steering pump is a belt driven slipper 
type pump with a fiberglass reinforced nylon reservoir. 
The reservoir is attached to the rear side of the pump 
housing front plate and the pump body is encased 
within the housing and reservoir. The pressure hose is 
attached with a quick connect fitting, located below 
the filler neck at the outboard side of the reservoir, and 
the fitting allows the line to swivel. This is normal and 
does not indicate an untorqued fitting. 


A pressure sensitive identification tag will be attached 
to the reservoir. The top line of this tag indicates the 
basic model number (HBC) and the suffix. Always use 
these tags when requesting service parts as there 
may be slight differences in internal components. 


11-02A-2 Steering Pump—Power—C-ll 11-02A-2 
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DESCRIPTION (Continued) 


Ford Model C-Il Power Steering Pump — Sectional 
View 


F-SUPER DUTY 
RESERVOIR 


DIAGNOSIS AND TESTING 


The following procedure should be used: 


1. Check fitting to determine whether leak is 
between tube and tube nut or between tube nut 
and pump outlet. 


For problem diagnosis, refer to Section 11-00, 
Steering General Service. 


If leak is between tube nut and pump out let check 
to ensure nut is tightened to 41-54 N-m (30-40 
ft-lbs). 


CAUTION: DO NOT over-tighten. 


. If leak continues or if leak is between tube and 
ADJUSTMENTS tube nut, remove line. 


Unscrew tube nut, and inspect plastic seal 
washer. Always replace plastic seal washer 
(388898-S) when line is removed. To facilitate 


External Leak Checks 


For External Leak Checks refer to Section 11-00, 
Steering General Service. 


Pump Belt Tension Adjustment 
For the proper belt tensioning sequence, refer to 


assembly of new plastic seal washer, a tapered 
shaft may be required to stretch washer, so it 
may be slipped over tube nut threads. 


REMOVAL AND INSTALLATION | . The rubber O-ring cannot be serviced with this 


Section 03-05, Belt —Accessory Drive Service. 


design. If leak is due to the O-ring, replace the 
hose assembly. 


6. Connect tube nut and tighten to 41-54 N-m (30-40 
ft-lbs). 


The quick connect fitting may disengage if not fully 
assembled, if the snap ring is missing, or if the tube 
nut, or the hose end is not machined properly. 


Quick Connect Power Steering Fitting Service 
Seal Replacement 


If a leak occurs between the tubing and tube nut, 
replace the hose assembly. If a leak occurs between 
the tube nut and the pump outlet, replace the plastic 
washer. 
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REMOVAL AND INSTALLATION (Continued) 


If the fitting disengages, replace the hose 
assembly.The fitting is fully engaged only when the 
hose will not pull out. To test for positive engagement, 
the system should be properly filled, the engine 
started, and the steering wheel cycled from 
lock-to-lock. Service hose assemblies have tube nuts 
snap rings and O-rings already attached. 


Quick Connect Fittings 


TFE SEAL TUBE 
NUT 


SNAP 


RING O-RING 


HOSE OR 
TUBE ASSEMBLY 


C-11 POWER STEERING PUMP 
QUICK CONNECT FITTING G7236-1A 


Seal Replacement 


NOTE: IF LEAK OCCURS 
HERE, REPLACE 
HOSE ASSEMBLY 


NOTE: IF LEAK OCCURS HERE, 
TIGHTEN NUT TO 
SPECIFICATION. REPLACE 
TEFLON SEAL 
IF NECESSARY. 


SNAP RIN 
ы PUMP 


OUTLET 


NOTE: ALWAYS REPLACE 
THIS SEAL WHEN A 


LINE IS REMOVED G7237-1A 


Tapered Tool 


STRETCH PLASTIC SEAL OVER A 

TAPERED TOOL, SUCH AS A CENTER PUNCH, 
UNTIL IT IS LARGE ENOUGH TO SLIP OVER 
THE FITTING THREADS. THE SEAL WILL 
SLOWLY RETURN TO ITS ORIGINAL DIAMETER. 


G7238-1A 


Power Steering Pump Pulley 
Removal 


1. 


Drain as much fluid as possible from the pump 
through the filler pipe. 


Install pulley remover Tool T69L-10300-B or 
equivalent on the pulley hub, placing the tool and 
pump in a vise. 


Hold the pump and rotate the tool nut 
counter-clockwise to remove the pulley. Do not 
apply in and out pressure on the pump shaft. 
Pressure will damage the internal thrust areas. 


Pulley Removal and Installation Tools —35.05mm 
(13/8 Inch) Hub Diameter 


C lI STEERING PUMP PULLEY;REMOVER- T69L-10300-B 


Ə ese 


С I! STEERING PUMP PULLEY REPLACER-T65P-3A733-C 


G3141-1D 


Installation 


1. 


Attach pump to adjustment bracket. Place the 
pulley on the pump shaft and install Tool 
T65P-3A733-C or equivalent. 


Hold the pump and rotate the tool nut clockwise 
to install the pulley on the shaft. The pulley hub 
face must be flush within +0.25mm (+0.010 in.) 
of the end of the pump shaft. Do not apply in and 
out pressure on the shaft. Pressure will damage 
the internal pump areas. 


Remove the tool. 


Power Steering Pump 
Removal 


1. 


To remove the power steering fluid from the pump 
reservoir, disconnect the fluid return hose at the 
reservoir and drain the fluid into a container. 


Remove the pressure hose from the pump. 


Remove drive belt as follows: 
Automatically Tensioned Belts: 


11-02A-3 
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REMOVAL AND INSTALLATION (Continued) 


a. Installa 5/8 inch or 16mm closed end 
wrench on the tensioner pulley bolt and lift 
the tensioner arm away from the belt. 


b. Remove belt. Release the tensioner arm 
slowly. Do not allow the tensioner to snap 
back after the belt is removed because this 
may damage the tensioner. 


Manually Tensioned Belts: 


a. Loosen the power steering pivot and 
adjustment bolts. 


b. Removebelt. 


4. Remove the power steering pulley as outlined in 
this section. 

5. Remove power steering attaching bolts and 
remove the power steering pump. 

Installation 

1. Position the power steering pump and insall and 
tighten all attaching bolts (leave the pivot and 
adjusting bolts slightly snug on manually 
tensioned belt systems at this time(. 

2. Install the power steering pulley as outlined in this 
section. 

З. Install drive belt as follows: 


Automatically Tensioned Belts: 


Power Steering Pump Installation F-150 — F-350 
(4x2) (4x4), Bronco 4.9L (300 CID) EFI 1-6 
Gasoline Engine 


BOLT 
33-47 N-m 


(24-35 FT-LB) BRACKET 
TENSIONER 19E708 


ASSEMBLY 


STUD 


PULLEY (38-55 FT-LB) 
30578 МЕМ W 
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a. Installa 5/8inch or 16mm closed end 
wrench on the tensioner pulley bolt and lift 
the tensioner arm. 


b. Install belt over pulleys making sure that all 
six belt ribs are correctly seated in the pulley 
grooves and under the tensioner arm. 


c. Release the tensioner arm slowly. 


Manually Tensioned Belts: 


a. (Install belt in the correct pulleys. Use belt 
tension gauge T63L-8620-A or equivalent. 


b. Insert a square drive ratchet wrench or 
breaker bar in the square hole in the power 
steering bracket and adjust belt to 140-180 
lbs tension (new belt) or 95-115 Ibs (belts 
having more than 5 minutes of operation). 
Tighten the power steering pivot and 
adjustment bolts. 


4. Install the pressure hose to the pump fitting. 


5. Connect the return hose to the pump, and tighten 
the clamp. 


6. Fill the reservoir with Premium Power Steering 
Fluid, E6AZ-19582-AA (ESW-M2C33-F) or 
equivalent. Start the engine and turn the steering 
wheel from stop to stop to remove air from the 
system. 


7. Check for leaks and recheck the fluid level. Add 
fluid if necessary. 


ENGINE 
ASSEMBLY 


(30-45 FT-LB) 
NUT 

52-75 N:m 
(38-55 FT-LB) 


(38-55 FT-LB) 


G5902-2B 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump 
Installation —F-150 —F-350 (4x2) (4x4) and 
Bronco With 5.0L and 5.8L EFI Engine 


(30-40 FT-LB) 


AIR CONDITIONING 
COMPRESSOR 
19D629 


BOLT 
54-68 N-m 
(40-50 FT-LB) 


NUT 
41-54 N:m 
(30-40 FT-LB) 


BOLTS 
54-68 N-m 
(40-50 FT-LB) 


BOTN 
41-54 Мт 
(30-40 FT-LB) 
TENSIONER 
ALTERNATOR 68209 
10300 


A/C COMPRESSOR 
19D629 


BRACKET 


\ CRANKSHAFT 
WITHOUT AIR CONDITIONING PULLEY-6312 
VIEW Y ` | 


G6332-2A 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump Installation — 7.5L EFI 


Engine 
DRIVE BELT 
IDLER WITHOUT AIR A/C COMPRESSOR 
CONDITIONING" 19D629 
19A216 BOLT 
605803 
41-61 Nm 
(30-45 FT-LB) BOLT 
606572 
41-61 N-m 
(30-45 FT-LB) 
BOLT BELT 
. 56192 TENSIONER 
54-75 N:m 
(40-55 FT-LB) 
м uy 
eli 
aq 
BOLT 
56776 £ 
54-75 N-m 
(40-55 FT-LB) 
BOLT | ЕР 
56540 > 
41-61 Nem = POWER 
(30-45 FT-LB) STEERING 
PUMP 
3A674 
BOLT 
800199 
PULLEY 41-61 N-m BRACKET 
3D673 i : 19E708 
(30-45 FT-LB) G5905-2A 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump Installation — 7.3L Diesel 
Engine —F-250/350 


SUPPORT 
3С511 PRESSURE 
HOSE 
3A719 


P/S HOSE INSTALLATION 
WITH P/S COOLER 


A/C BRACKET 
19D624 


SPACER 


SUPPORT 
3C511 386107 
BOLT 
56557 
40-61 Nm A, || | 
(30-45 FT-LB) т-не 
BOLT AN ы 
370608 ЖЕ 
41-61 N-m \ 24 
BRACKET FJA (VIEW w W/O A/C 


3A732 
A/C BRACKET INSTALLATION 
VIEW W 


PRESSURE 
HOSE 
3A719 


-7 wi RETURN 
NA HOSE 


3A713 


3A719 


HOSE PULLEY 41-61 Nm 
3A713 61-81 N 3A733 (30-45 FT-LB) 
(45-60 FT-LB) TYPICAL P/S PUMP INSTALLATION 
VIEW Z 


G3680-2C 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump Installation —F-Super Duty 


Chassis Cab 
PRESSURE HOSE 
3F523 RETURN HOSE 
(PUMP TO BOOSTER) 3A005 
ENGINE (BOOSTER TO PUMP) 


ASSEMBLY 


PRESSURE HOSE 
3F524 
(PUMP TO GEAR) 


PUMP STRAP 
ASSEMBLY 95873 


3A674 V SN 
( ) 9p N — N > ] \ D 
—əaə " = 
Y) IN - Ó 
S! 
E P RE HOSE 
У % pete HYDRO-BOOST 
ee 3F523 
QU AM (PUMP TO BOOSTER) ASSEMBLY 
yy CLAMP 
1-2 Nm 
v7 MR (10-18 IN-LB) 


С, VIEW Y 


¿ < ТЕЗ “С 
GEAR-3A500 — \\ Бе — y EAS RETURN HOSE 
R=, NY Pr 3A713 
\ `. 2 (GEAR TO PUMP) 
1, Хх: KS 7 
SSF S Pp 

; | | PRESSURE 

| : /, НО$Е-ЗЕ524 
| aw TO GEAR) 
M 


VIEW Z 


4 
ve 


RETURN HOSE CLAMP RETURN HOSE 


3A005 1-2 Nm HYDRO-BOOST 


3A005 
PUMP) 28559 
> PRESSURE 


HOSE-3F523 
(PUMP TO 
BOOSTER) 


HOSE CLAMP MUST BE 
POSITIONED AS SHOWN 


/ RETURN HOSE 
PR 32 
ESSURE 2 


3F523 eA c (GEAR TO PUMP) 
(PUMP TO f 


BOOSTER) 7.5L ENGINE ONLY 
VIEW Y 


T Ë PUMP 
Pree ASSEMBLY ЕЭБ 
3A674 
(BOOSTER TO 2 6 (GEAR TO PUMP) 
PRESSURE 


HOSE-3F523 
(PUMP TO 
BOOSTER) 


1-2 Nm 


(10-18 IN-LB) = 
А i. CLAMP 
- 1-2 Nm 
' (10-18 IN-LB) 
7 7.3L DIESEL ONLY 


VIEW Y (11-16 FT-LB) 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump Drive Belt Replacement 3. Thoroughly clean the exterior of the pump with 
(Pivot Type) Solvent. 
1. Onvehicles with air conditioning, loosen the idler Removal 
pulley attaching bolts and remove the SaNa | | 
compressor drive belt. 1. Place the pump assembly in a bench vise with 
ГЕ | soft jaws, and remove the outlet fitting, flow 
Loosen adjusting and pivot bolts attaching the control valve and spring. Discard all seals. 
power steering pump adjustment bracket to the 
ump support bracket, and rem қ — 
PA ES, ang ш: Removing Outlet Fitting, Flow Control Valve and 
| Spring 
Position the new power steering pump drive belt 
on the pulleys. SPRING — FLOWCONTROL OUTLET 
VALVE FITTING 


Adjust the drive belt tension to specifications as 
outlined in this Section. 


On vehicles with air conditioning, install the 
compressor drive belt, and adjust to 
specifications (refer to Specifications in Section 
11-00, Steering General Service). 


Power Steering Pump Drive Belt Installation ! < 
and/or Adjustment (Slider Type) | МӘ), d 


1. Loosenthe bolts so the adjustable bracket is free 
to slide inboard on the stationary bracket. Е 


Loosen the belt adjustment bolt enough to move 
the pump assembly and adjustable bracket 
inboard. Remove the belt. 


If installing a new belt, place it on the proper 2. Removethe fiberglass reservoir. 
pulleys. 


SQUARE MOUNTING 
BOSS G2567-1A 


Tighten the adjustment bolt until snug. Removing Reservoir 
install a Belt Tension Gauge, T63L-8620-A or 
equivalent, and tighten the belt adjustment nut = 
until the proper tension is attained 533-667 N 
(120 to 150 Ibs) for a new belt, 400-533 N 
(90-120 Ibs) for a used belt. 


Tighten the nuts on the vertical studs to 41-54 
N-m (30-40 ft-Ib). 


Remove the tension gauge. 


FIBERGLASS 
RESERVOIR 


Rotor Shaft Seal 


Replacement of the rotor shaft seal requires pump 
disassembly. Refer to the Disassembly and Assembly 
procedures in this section for seal replacement. 


Power Steering Pump Reservoir 


Take the following precautions when servicing the 
power steering pump reservoir: 


1. Useaclean work bench and tools. 


2. Plug the inlet and outlet openings of the pump with 
plugs or masking tape. 


7 G2570-1C 


11-02A-10 
REMOVAL AND INSTALLATION (Continued) 


3. Discard O-ring seal on pump housing plate. 
NOTE: Do not hammer on the reservoir. 


Discarding O-ring Seal 


O-RING SEAL 


É oa» DISCARD 


O-RING TOOL 


Т71Р-19703-С 
G2571-1C 
Installation 
1. Install a new O-ring seal on the pump housing 
plate. 


2. Apply petroleum jelly to the reservoir O-ring seal 
and the inside edge of the reservoir. Do not twist 
the O-ring seal. 


Steering Pump—Power —C-1l 


Lubricating O-ring Seal 


APPLY PETROLEUM JELLY 
TO THIS ENTIRE SEALING 
AREA. 360 DEGREES 


RESERVOIR 


d 


G2572-18 


Place the reservoir over the pump and align the 
outlet fitting hole in the reservoir with the hole in 
the valve cover. 


Be sure the reservoir is evenly seated on the 
‘pump housing plate. 


Place a new O-ring seal on the outlet fitting. Install 
the spring, flow control valve and outlet fitting into 
the reservoir and valve cover. Tighten the fitting 
to 34-54 N-m (25-40 ft-lb). 


NOTE: If the valve is cocked, it may become 
stuck in the valve cover. Do not force the valve 
forward; forcing the valve may shear off metal 
and carry the metal chips into the valve bore. 


DISASSEMBLY AND ASSEMBLY 


Power Steering Pump 


The following precautions must be observed when 
servicing the power steering pump: 


Use a clean work bench and tools. 


Thoroughly clean the exterior of the pump with 
solvent. Drain as much fluid as possible. 


If only the reservoir is to be removed, clean as 
detailed under Reservoir Removal. 


If only the rotor shaft seal is to be removed, clean 
as detailed under Reservoir Removal. 


Do not use cleaning solvent on the seals. 


11-02А-10 
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DISASSEMBLY AND ASSEMBLY (Continued) 


C-II Power Steering Pump -- Exploded View 


DISC SPRING 
3D596 


SEAL 
387572-S100 
PUMP HOUSING 
PLATE-3D643 \ 


CAM AND ROTOR 
ASSEMBLY-3D607 


<S сұл C-CLIP 
e 


RETAINER 


SHAFT SEAL 


3B592 CAM 


DOWEL PINS 
387579-S 


RESERVOIR 
3E730 


DUTY 
RESERVOIR 


VALVE 
| SEAL 
E 


RETAINING 
RING 


oe 


SEAL 


UPPER PLATE C-11 POWER Nn PUMP idR 3D654 


3A645 EXPLODED VIEW G6331-2A 


11-02A-12 
DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. Remove the outlet fitting, flow control valve, and 
spring from the pump. Remove the pump 
reservoir. 


2. Place “С” clamp T74P-3044-A 1 or equivalent in 
a bench vise. 


3. Place the lower support plate T78P-3733-A2 or 
equivalent over the pump rotor shaft. 


Installing Lower Support Plate Tool 


LOWER SUPPORT 
PLATE TOOL 
T78P-3733-A2 / 


ROTOR 
SHAFT 


4 » Š PUMP 
Par 


G2573-1C 


4. Install the upper compressor plate 
T78P-3733-A1 or equivalent into the upper 
portion of the “С” clamp T7 4P-3044-A 1 or 
equivalent. 


Steering Pump—Power—C-ll 


11-02A-12 


5. Holding the upper compressor tool, place the 


pump assembly into the “С” clamp 
T74P-3044-A 1 or equivalent with the rotor shaft 
facing down. 

NOTE: Position the contour of the upper 
compressor tool to fit the contour of the pump 
valve cover. 


Installing Compressor Plate Tool 


Фь». 


C-CLAMP TOOL 
T74P-3044-A1 


C 


UPPER COMPRESSOR 
PLATE TOOL 
T78P-3733-A1 


PUMP 
ASSEMBLY 


Т78Р-3733-А2 (52574-18 


6. Tighten the “С” clamp T74P-3044-A 1 or 
equivalent until a slight bottoming of the valve 
cover is felt. 


7. Inthe side of the pump housing plate is a small 
hole. Insert a small drift or suitable tool through 
this hole and push inward on the valve cover 
retaining ring. While applying pressure on the 
retaining ring, place a screwdriver under the edge 
of the retaining ring and remove the ring. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Removing Retaining Ring 


RETAINING RING 


ACCESS HOLE 


G2575-1A 


8. Loosen the “С” clamp T74P-3044-A1. Remove 
the upper compressor plate, and remove the 
pump assembly. 


9. Remove the pump vaive cover. Discard the O-ring 
seal. 


10. Push on the rotor shaft, and remove the rotor 
shaft, upper plate, rotor and slippers, cam insert 
and (2) dowel pins. 
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Pump Housing Components 


HOUSING 
< “ы 
ue 9 
ROTOR AND 
UPPER CAM SLIPPERS 
PLATE 
G2545-F 


11. Thelower plate and the disc spring will remain in 
the pump housing plate. To remove, place the 
pump housing plate on a flat surface. Raise 
slightly and slam the housing plate down flatly 
until the lower plate and the disc spring fall out. 
Discard the O-ring seals. 


Slamming the Housing Plate on a Surface to 
Remove Lower Plate and Disc Spring 


SLAM THE HOUSING PLATE ON A FLAT SURFACE 
TO REMOVE LOWER PLATE AND DISC SPRING С2577-18 


11-02A-13 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Remove the rotor shaft seal and seal retainer 


simultaneously by prying out with a screwdriver. 


NOTE: This method is used only when the pump 
is disassembled. 


Removing Rotor Shaft Seal 


PRY OUT THE ` 
SHAFT SEAL 


Assembly 


If the rotors, slippers, spring and cam insert were 
disassembled for cleaning and / or inspection, 
assemble as follows: 


1. 
2. 


3. 


Place the rotor on the rotor shaft splines. 


Install the retaining ring in the groove at the end of 
the rotor shaft. 


Place the insert cam over the rotor. Be sure the 
recessed flat on the insert cam is toward the 
reservoir. 


With the rotor extended upward approximately 
half way out of the cam, insert a spring into a 
rotor spring pocket. 


Use one of the slippers to compress the spring 
and install the slipper with the narrow groove 
facing upward. 


Steering Pump—Power—C-ll 


TOOL T78P-3733-A3 


Hold the cam stationary, and turn the rotor either 
right or left one space at a time, and install 
another spring and slipper until all (10) rotor 
cavities have been filled. Be careful when turning 
the rotor, that the springs and slippers already 
installed do not fall out. 


Install a new rotor shaft seal using seal driver 
T78P-3733-A3 or equivalent. Using a plastic 
mallet, drive the seal into the bore until a 
bottoming is felt. Install the seal retainer in the 
same manner. 


Installing Rotor Shaft Seal 


SEAL ORIVER 


G2579-1B 


Place the pump housing plate on a flat surface, 
with the pulley side facing down. 


Insert the (two) dowel pins and the disc spring 
into the housing plate. 


NOTE: The disc spring must be inserted with the 
dished surface upward. 


11-02A-14 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Installing Disc Spring and Dowel Pins 11. Insert the lower pressure plate with the O-ring 
seals toward the front of the pump into the pump 
DISC housing plate and over the dowel pins. Place the 
SPRINC entire assembly on the “С” clamp. Place driver 


T78P-3733-A3 or equivalent into the rotor shaft 
hole and press on the lower plate lightly until it is 
felt to bottom into the pump plate housing. This 
operation will seat the outer O-ring seal. 


Installing the Lower Plate with the Seals Facing 
Toward the Pump Housing 


DOWEL PIN HOLES 


LOWER 
PRESSURE 


G2580-1D 


10. Lubricate the inner and outer O-ring seals with the 
specified power steering fluid and install these 
seals on the lower pressure plate. 


Lubrication and Installation of O-rings 


LUBRICATE THE INNER 
AND OUTER O-RING SEAL 
us SURFACES AND INSTALL 
| THE O-RING 


Place Driver Tool Rotor Shaft Hole 


SEAL DRIVER TOOL 
T78P-3733-A3 


LOWER 
PLATE 


DOWEL PIN 


G2581-1B 


G2602-18 


11-02A-16 
DISASSEMBLY AND ASSEMBLY (Continued) 
Seating Outer O-ring Seal 


C-CLAMP 
T74P-3044-A1 
OR EQUIVALENT 


DRIVER 
TOOL 
T78P-3733-A3 
OR EQUIVALENT 


Fi 
EX Мы 
PRESS ON LOWER PLATE 
LIGHTLY UNTIL ІТ 15 


FELT TO BOTTOM G2584-E 


12. Install the cam, rotor and slippers, and rotor shaft 
assembly into the pump housing plate over the 
dowel pins. 


NOTE: When installing this assembly into the 
pump housing plate, the stepped holes must be 
used for the dowel pins, and the recessed notch 
in the cam insert must face toward the reservoir 
and be approximately 180 degrees opposite the 
square pump mounting boss. 


Installing Cam, Rotor and Slippers 


RECESSED NOTCH IN CAM INSERT APPROXIMATELY 
180 DEGREES OPPOSITE THE SQUARE MOUNTING 
LUG ON THE ALUMINUM HOUSING 


PLACE DOWEL PINS 
THROUGH THESE HOLES 


So — 
=, RECESSED САМ 


INLET PORTS 
G2604-H 


19. Place the upper pressure plate over the dowel 


pins. When installing the upper plate into the pump 


housing, observe the notch on the outside 
diameter of the plate. One side has a square 
recess cast into the plate. This square recess 
must be facing toward the reservoir and 
positioned approximately 180 degrees opposite 
the pump square mounting boss. 
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11-02А-16 


Installing Upper Pressure Plate 


UPPER PRESSURE 
PLATE 


SQUARE RECESS FACING TSS 
TOWARD THE RESERVOIR 
AND 180* FROM THE SQUARE 
PUMP MOUNTING BOSS С2605-18 


14. Place a new O-ring seal on the valve cover. 
Lubricate this seal with Premium Power Steering 
Fluid, EGAZ-19582-AA (ESW-M2C33-F) or 
equivalent. 

NOTE: Be sure the plastic baffle is securely in 
place in the valve cover. If the baffle is loose, 
apply a coating of petroleum jelly on the baffle 
and install it into location on the valve cover. 


Installing Valve Cover O-ring Seal 


M 


QV / BAFFLE 


Jp 


f NN 


O-RING SEAL 


VALVE COVER 


15. Insert this valve cover over the dowel pins. Be 
sure the outlet fitting hole in the valve cover is 
directly in line with the square mounting boss of 
the pump housing plate. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Installing Valve Cover 


PRESSURE CHANNEL IN THE VALVE 
COVER FITS DIRECTLY OVER THE 
RECESS IN THE UPPER PLATE 


G2588-1B 


16. Place the entire assembly in the “С” clamp 
T74P-3044-A 1 or equivalent and compress the 
valve cover into the pump housing plate, until the 
retaining ring groove is exposed in the pump 
housing plate. 


17. Install the valve cover retaining ring with the ends 
near the access hole in the pump housing plate. 


Installing Valve Cover Retaining Ring 


C-CLAMP 
T74P-3044-A1 


UPPER 
COMPRESSOR PLATE 
T78P-3733-A1 


RETAINING 
RING 


ACCESS 
HOLE 


T78P-3733-A2 
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18. 


19. 


20. 
21. 


22. 


23. 


11-02A-17 


Remove the pump assembly from the “С” clamp 
tool. 


Place a new O-ring seal on the pump housing 
plate. Lubricate this O-ring seal with Premium 
Power Steering Fluid, E6AZ-19582-AA 
(ESW-M2C33-F) or equivalent. 


Install the power steering reservoir. 


Install the flow control spring, and flow control 
valve into the valve cover. 


Place new O-ring seals on the outlet fitting. 
Lubricate these seals with Premium Power 
Steering Fluid, EGAZ-19582-AA (ESW-M2C33-F) 
or equivalent. 


Install the outlet fitting into the valve cover and 
tighten to 34-46 N-m (25-34 ft-lbs). 


Installing Outlet Fitting 


OUTLET 
FITTING 


G2590-1B by 
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SPECIFICATIONS 


Cli POWER STEERING PUMP TORQUE SPECIFICATIONS 


| Pivot Bot 


| | | 7.5L (460 CID) Gas Engine 7.3L Diesel Engine 
Description | 


Pivot Bol БЕІН 


30-45 
30-45 
30-4 


[ 4$ | 
Adjustment Bracket to Support Bracket Long Bolt 61-81 

Short Bolt | БЕС 

25-4 


45-65 
5 


Return Hose to Gear Fitting 17-32 
Return Hose to Pump (Hose Clamp) | 12-24 indbs | 1.3-2.7 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Cit Power Steering Pump — Use with Power 
Steering Pump Tools 


Cl! Power Steering Pump — Use with C-Frame | 
and Clamp Assembly | 


ГТ" — | 
D79L-33610-A Power Steering Pump Analyzer All Vehicles 


T65P-3A733-C Steering Pump Pulley Replacer СЇ! — Power Steering Pump — 35.05mm | 
(1-3/8 Inches) Wide Pulley 
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Steering Gear — C-300N Hydraulic Power —Bendix 
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SECTION 11-02B Steering Gear —C-300N Hydraulic 
Power —Bendix 


SUBJECT PAGE 
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DESCRIPTION AND OPERATION ` 


Description 


The Compact 300N, or C-300N, Hydraulic Power 
Steering Gear is designed for medium duty vehicles 
with front axle weight ratings of 6,000 to 9,000 Ibs. 


It is an integral power steering gear incorporating the 
mechanical and hydraulic actuation and control 
components in a single cast housing which serves as 
the power cylinder. 


SIDE 
COVER 
ADJUSTING 


MOUNTING 


OIL SUPPLY 
RETURN 


The vehicle's steering column is coupled to the gear at 
the input shaft which transmits steering effort through 
a recirculating ball screw (spindle assembly) and 
piston. The piston is an integral part of the power 
assist and also acts as a steering damper. The 
direction and degree of power assist is controlled by a 
rotary hydraulic valve which is integral to the input 
shaft and spindle assembly. An engine driven hydraulic 
pump supplies the flow and pressure. 


HOUSING 
PRESSURE RELIEF 
VALVE 


OUTPUT 
SHAFT 
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DESCRIPTION AND OPERATION (Continued) 


Operation Actual steering is accomplished mechanically. Effort 
applied at the vehicle's steering wheel results in 
mechanical movement within the steering gear which 
causes the vehicle to change its direction of travel. 
The hydraulic power assist components function 
solely to reduce the mechanical effort required to turn 
the vehicle's steering wheel. Loss of hydraulic power 
will in no way prevent the vehicle from being 
maneuvered mechanically, however greater effort will 
be required to turn the steering wheel. 


The C-300N Integral Power Steering Gear is 
composed of both mechanical and hydraulic power 
assist components. 


MECHANICAL OPERATION 


RECIRCULATING 
BALLS 


PISTON 


OUTPUT 
SHAFT 


Ves PITMAN 


ARM 


G6224-2A 


The turning effort exerted by the driver on the steering Hydraulic Operation 
wheel is transmitted to the input shaft which is part of Functioni ' 

U : i А ctioning together, the spindle and valve bod 
the spindle assembly. The spindle and piston function бии serve asa Li ie of flow and о ж 
like a screw and nut through the action of a chain of control for the power assist portion of the steering 
recirculating balls that serve as an interface. Rotation gear. All hydraulic fluid enters and exits the power 
of the spindle causes axial movement of the piston steering gear through lines connected to the threaded 
within the power cylinder. Gear teeth, cut directly into ports in the valve body 
the piston, mesh with corresponding gear teeth on the | 
output shaft. As the piston moves, the output shaft апа 


the attached pitman arm are rotated. 


11-02B-3 Steering Gear — C-300N Hydraulic Power— Bendix 
DESCRIPTION AND OPERATION (Continued) 


The valve body assembly forms a closure for the 
housing and provides a means of retaining the spindle 
assembly. 1 contains a series of circular channels and 
radial passages which serve to direct the flow of 
hydraulic oil into and out of the rotary control valve in 
the spindle assembly. In addition, the valve body 
contains a pressure relief valve. The pressure relief 
valve ensures that a preset maximum pressure is not 
exceeded. It is always set at a pressure level below 
that of the power steering pump relief valve and is 
intended to limit the power assist to a specific 
maximum level. 


C-300 N POWER STEERING GEAR STEERING 
BALL ы ee SPINDLE LIMITING 


BALL. gai) SEALING ASSEMBLY STEM 
RACE WASHER N 


TEFLON VALVE 


BALL RINGS 
CAGE 


VALVE 
NUT 


SEAL 
RETAINING “на T: EXE ТО 3 : ДШ a 


EAT 

AND STEERING : 
O-RINGS LIMITING 
STEM 


INTERNAL 
DUST SEAL 


OIL 
SUPPLY | 
O-RINGS 
GROOVE ON 
INNER ELEMENT Ten 2 SEAL 
OF ROTARY CONTROL RING 


VALVE 
O-RING | 
| ü h С) 
OUTPUT NS 


SHAFT 


The spindle assembly rotates on a ball bearing in the 
bore of the valve body. The spindle is composed of 
three major parts; the input shaft, torsion bar, and ball 
screw. One end of the input shaft is finely splined for 
connection to the steering column while the other end 
has a coarse spline which mates loosely with a similar 
spline inside the ball screw. The coarse splines form 
mechanical stops which limit the amount of relative 
rotation between the ball screw and input shaft. Six 
evenly distributed longitudinal grooves are machined 
into the outer surface of the input shaft and 
correspond to six grooves machined into the bore of 
the ball screw. The torsion bar is pinned to the ball 
screw and input shaft and forms a spring connection 
between the two. With the input shaft inserted into the 
ball screw the six grooves of each of these 
components alternate with each other and form the 
hydraulic rotary control valve. Holes on the outside 
surface of the ball screw extend into the six grooves 
within its bore. 
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O-RING 


PLUG 


HOUSING 


9, 


PISTON 
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DESCRIPTION AND OPERATION (Continued) 


OIL OUT OIL IN 


(CERE TURN) INPUT SHAFT 


BALL SCREW (INNER VALVE 
(OUTER VALVE ELEMENT) 


ELEMENT) 
OIL RETURN HOLE 
(TO PUMP 
TORSION RESERVOIR) 


BAR PIN 
OIL RETURN HOLES 
OIL IN OIL OUT (HIDDEN FROM VIEW) 
OIL OUT SUPPLY (RIGHT TURN) TORSION ROTARY VALVE 
(LEFT TURN) PIN BAR GROOVES (6) 

LOGITUDINAL EE 
ROTARY VALVE 

GROOVES SPLINES 


(INSIDE HIDDEN 
FROM VIEW) 


INPUT SHAFT 
OIL OUT OIL IN (ROTARY VALVE 
OIL OUT (LEFT TURN) SUPPLY INNER ELEMENT) 


(RIGHT TURN) TORSION OUTER VALVE 
R ELEMENT GROOVE 


en OIL RETURN 


(TO PUMP RESERVOIR) 


OIL OUT 
(RIGHT TURN) 
INNER VALVE OIL RETURN 
ELEMENT GROOVE (FROM PISTON) 


SPINDLE ASSEMBLY WITH ROTARY VALVE COMPONENTS 


These holes allow pressurized oil to enter and exit the Rotary Control Valve Operation 


two parts of the rotary control valve. There are three The rotary control valve is an open center type which 
groups of holes in the ball screw. Each group is made allows a continuous flow of oil (through the longitudinal 
up of three different size holes which form a diagonal grooves in the input shaft and bore of the ball screw) 
line across the surface of the ball screw. The largest when held in the neutral position by the torsion bar. 
hole in each group conducts pressurized oil into the | | | | 
grooves of the rotary control valve. The second When steering effort is applied, the input shaft and ball 
largest hole in each group conducts oil out of the Screw tend to turn in unison, however the spring action 
rotary control valve to the side of the power piston of the torsion bar results in the input shaft rotating 
furthest from the rotary control valve while the slightly in advance of the ball screw. The six pairs of 
smallest hole conducts oil to the closest side of the grooves that form the rotary control valve are 
piston. | displaced from their neutral flow position. As steering 
effort increases, so does the amount of displacement. 
Depending on the direction steered, the groove 
displacement of the input shaft directs hydraulic oil 
through the appropriate drilled passages in the ball 
screw to one side or the other of the piston. 
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DESCRIPTION AND OPERATION (Continued) 


ROTARY VALVE OPERATION BALL SCREW 


OUTER VALVE ELEMENT 


INPUT SHAFT 
INNER VALVE 
ELEMENT 


22 
OlL OUT 
RIGHT TURN 


FROM RIGHT 
TURN SIDE OF 


POWER PISTON 
OIL OUT 
LEFT TURN 


Hydraulic pressure acting upon the piston surface 
eliminates much of the piston's resistance to 
movement. Spring force exerted by the torsion bar 
causes the ball screw to rotate as piston resistance is 
removed. As the ball screw rotates, the relative 
groove displacement is eliminated and the rotary valve 
returns to a neutral position. 


Moderate effort at the steering wheel procedures 
smaller valve displacements and lower power assist, 
thus providing good steering feel. At increased 
displacements, the pressure rises more rapidly giving 
increased power assistance and quicker response. 
Maximum pressure is developed after approximately 
З 1/3 degrees displacement giving a direct feel to the 
steering. Groove displacement is limited by the 
freeplay of the stop spline mesh between the input 
shaft and ball screw. The splines take up the steering 
movement while allowing the torsion bar to hold the 
groove displacement. The torsion bar and stop splines 
form two parallel means of transmitting the steering 
torque. When no steering torque is applied, the torsion 
bar returns the valve grooves to a neutral position 
allowing the pressurized oil to flow to the return line. 


OIL OUT 


LEFT TURN 


OIL OUT 
RIGHT TURN 


OIL RETURNING FROM 
LEFT TURN SIDE 
OF POWER PISTON 
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Steering Limiting Valve Operation 


In steering gears equipped with steering limiting 
valves, power assisted movement of the piston within 
its bore is limited by poppet valves installed in both 
piston faces. As the piston approaches its extreme 
travel in either direction a stem unseats the steering 
limiting poppet valve. Some hydraulic power assist is 
removed as pressurized oil passes through the poppet 
valve to the other side of the piston and to the return 
line. Continued movement of the piston will result in 
removal of increasing amounts of power assist and 
cause increased steering effort. Steering limiting 
reduces the maximum power assist that can be 
transmitted to the axle steering linkages and 
components. 
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DESCRIPTION AND OPERATION (Continued) 


C-300 N POWER STEERING GEAR (OPERATIONAL VIEWS) 


P PRESE Ет 


FIRS 


LEFT TURN POSITION b. RIGHT TURN POSITION G6278-2A 


Pressure Relief Valve Operation POWER STEERING GEAR NAMEPLATE INFORMATION 


Located in the valve body the pressure relief valve 
limits hydraulic pressure within the power steering 
gear to a preset maximum. It is always set to a 
pressure lower than the relief valve on the power 
steering pump. 


MONTH 
SERA ASSEMBLED 
BENDIX (A = JAN. ETC.) 
ASSEMBLY NUMBER 
PART NUMBER 


PRESSURE RELIEF VALVE OPERATION BENDIX 


POWER STEERING ADJUSTING 


EAR 
G HOUSING VALVE SHIMS 


BODY 


DIL 
ESHT-3N 503-AD 


FABRICADO PELA BENDIX DO BRASIL | 


UR 
SPRING SEAT seres E 


VALVE PLUG 


YEAR 
LOCATION OF ASSEMBLED 


MANUFACTURE (LAST DIGIT) 
G6280-1B 


PRESSURE 
RELIEF VALVE 
AND PISTON 


Output Shaft Sector Teeth Adjustment 


The gear lash between the piston teeth and sector 
gear should not require attention in normal service, 
however a provision for adjustment is provided. 


Adjustment requires that the steering gear be drained 
and the Pitman arm and input shaft be disconnected 
from the vehicle. The adjustment procedure is 
described at the end of the assembly section of this 
manual. 

G6279-1A 


Output Shaft Boot and Dust Seal 


inspect the integrity of the output shaft boot and dust 
seal. These components prevent contamination from 
entering the housing around the output shaft. If 
deterioration is noted, these components should be 
replaced. 


Power Steering Gear Identification 


A nameplate is attached to the exterior of the housing 
generally on one of the mounting lugs. 
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DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering General Service. 


REMOVAL AND INSTALLATION 


Steering Gear 

During the steering gear removal observe the following 

precautions: 

e Drain steering assembly. 

© Thoroughly clean off all outside dirt, especially 
around fittings. 


Plug all port holes immediately after removing hoses 
and before removing the gear from the vehicle. 
Mark or identify the inlet and return lines at the valve 


ө Finish cleaning and dry the gear before placing on a 
work bench. 


CAUTION: Never steam clean or high-pressure 
wash hydraulic steering assemblies. Do not force 
or abuse closely fitted parts, or damage will 
result. 


CAUTION: Do not forcefully strike the steering 
gear input shaft or steering column coupling with 
a hammer or any other object during removal or 
installation of the steering column coupling. 


body ports. Severe internal damage to the steering gear can 
result. 
STEERING GEAR INSTALLATION — COMMERCIAL STRIPPED CHASSIS VEHICLES 
BOLT ; 
27-47 N-m © 
208-278 N-m : Š xë 
(150-205 FT-LB) р. < 
СУ COUPLING 
NUT ASSEMBLY 
298-406 N-m 3B676 
(220-300 FT-LB) 
` — d > 
O (7% 
B^ ) 
- BORIS 
5, 75-105 М-т 
(= (2 AO (55-77 FT-LB) 
~ S Ф «Ф aa 
q CS VIFA COTTER PIN 
| ws, ü 9 72107 
STEERING GEAR б v -. VER», 
ASSEMBLY Om — 
BOLT ` кы PITMAN 
FRONT OF VEHICLE ARM 
58724 — 2 ad STEERING 
NUT @ 
383218 2 
75-105 М-т 


(55-77 FT-LB) COTTER PIN 
72071 


Removal 


1. Disconnect the power steering pressure line at 
the gear. 


( D^ DRAG LINK 


ASSEMBLY -3304 


G6538-C 


Disconnect the power steering return line at the 
gear. 


Scribe a line or otherwise mark the relationship of 
the Pitman arm to the output shaft. 
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REMOVAL AND INSTALLATION (Continued) 


OUTPUT 


SCRIBE 
MARKS 


4. Remove the bolt and nut holding the Pitman arm 5. Remove the bolt and nut holding the flange and 
to the sector shaft. Remove the Pitman arm from insulator to the steering gear input shaft. 


the sector shaft using steering Pitman arm | ; 
remover Tool АА a Н 6. Remove the bolts and nuts holding the steering 
| | gear to the frame side rail. Remove the steering 


gear. 
NUT STEERING GEAR INSTALLATION — MOTOR HOME CHASSIS VEHICLES 
100-150 N-m BOLT 
(74-110 FT-LB) 27-47 Nm NUT 


-35 FT-LB) FLANGE AND 
(20-35 FT-LB) А РРР 


INSULATOR 
BOLT 3A525 | (14-21 FT-LB) 
N605829 
g i Ç 


es = BOLT 
M ) t — 
V Кы h 58726 NUT 
^ N QR ORSR 383251 
! | NU» ¿ COTTER 
ier | Ç PIN 
BRACKET 9 | MA 72107 
3K620 | | e 4 : 
NUT > г»... iy "y od 
208-278 N-m 4 S. 7% ; | 
(150-205 FT-LB) : 
P 19 
` 
DRAG LINK (Qu 
ASSEMBLY т STEERING 
ARM 


e 383218 
298-406 N-m 
(220-300 FT-LB) Шыны COTTER PIN 


72071 G6750-2A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Place the gear on the side rail. Install the bolts 
and nuts and tighten to 203-278 N-m (150-205 
ft-Ibs.). 


2. Place the intermediate shaft U-joint on the 
steering gear input shaft. Tighten to 68-95 N-m 
(50-70 ft-Ibs.). 


3. Place the Pitman arm on the steering gear sector 
shaft, making sure the timing mark on the Pitman 
arm aligns with the timing mark on the sector 6. 
shaft. Use a chisel to help spread the Pitman arm 


WARNING: DO NOT USE A HAMMER TO 
FORCE THE PITMAN ARM ONTO THE 
SECTOR SHAFT. THIS MAY LEAD TO 
DAMAGE OF THE SECTOR SHAFT BEARINGS 
AND A LOSS OF GEAR PRELOAD. 


Install the bolt and nut. Tighten the nut to 
299-406N-m (220-300 ft-Ibs). 


Connect the power steering pressure and return 
lines to the gear. 


Fill the reservoir with fluid specified at the end of 
this section. 


to slide onto the sector shaft. | 
7. Start the engine, turn the steering wheel from left 


to right, and check for fluid leaks. 


C-300N POWER STEERING 
PARTS LIST 
1. VALVE NUT 26. ROLLERS 
2. EXTERNAL DUST SEAL 27. O-RING 
3. SPINDLE ASSEMBLY 28. BACKUP RING 
4. INTERNAL DUST SEAL 29. SEAL 
5. SEAL 30. RETAINING RING 
6. BALL CAGE 31. SIDE COVER 
7. VALVE BODY 32. NUT 
8. BALL RACE 33. ADJUSTING SCREW 
. BALL 34. ADJUSTING SCREW SPACER 
. TEFLON RING 35. BALL TUBE 
. O-RING 36. RETAINING RING 
. O-RING 37. O-RING 
. STEERING LIMITING STEM 38. DUST SEAL 
. SEAL RING 39. DUST BOOT 
. O-RING 40. BOLT 
. SPRING 41. ADJUSTING SHIMS 
. VALVE SEAT 42. PRESSURE RELIEF VALVE PLUG 
. SEALING WASHER 43. SPRING 
. STEERING LIMITING STEM 44. SEALING WASHER 
. O-RING 45. SPRING SEAT 
. PLUG 46. VALVE PISTON 
. HOUSING 47. SEAL WASHER 
. PISTON 48. VALVE SEAT 
. TUBE COVER 49. BOLT 
. OUTPUT SHAFT 50. RETAINING RING 
51. SEAL WASHER 
. DRAIN PLUG 


31 
27 
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DISASSEMBLY AND ASSEMBLY 


Steering Gear 


Disassembly 


A high level of cleanliness should be observed at all 
times when working on the power steering gear. Clean 
the exterior of all parts prior to disassembly. 


After removing the power steering unit from the vehicle 
and cleaning the outside, secure the power steering 
unit to the work bench for disassembly. A large vise 
with jaw protectors may be used. Clamp across the 
mounting bolt bosses. (Do not overtighten.) 


HOUSING 
MOUNTING 
BOLT BOSSES 


G6283-1A 


NOTE: The following disassembly and assembly 
procedures are presented for reference purposes and 
presupposes that a major rebuild of the power 
steering gear is being undertaken. Several 
replacement parts and maintenance kits are available 
which do not require full disassembly. The instructions 
provided with these parts and kits should be followed 
in lieu of the instructions presented here. 


Input Shaft 


1. Remove the external dust boot from the spindle 
assembly's input shaft spline. 


Steering Gear —C-300N Hydraulic Power —Bendix 


G6284-1A 


Scribe a line or otherwise mark the relationship of 
the valve body to the housing. Using a 19mm 
wrench remove the four bolts that secure the 
valve body to the housing. 


^ a 
N ON 22 А 
imi у, 
QUI. R 64 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Separate the valve body from the housing by o-ring МАМЕ 
rotating the output shaft using the Pitman arm. It BODY 
may be necessary to hold or rotate the input shaft 
during this operation. Continue to separate the 
valve body from the housing until both O-rings on 
the valve body can be seen. Ge Т = 

UCÓS 


PITMAN 
ARM 


G6286-1A 


4. Scribe a line, or otherwise mark the relationship 
of the Pitman arm to the output shaft, then 
remove the Pitman arm. 


SHAFT 


OUTPUT 74 


PITMAN 
ARM 
wa ` 
; 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove the dust boot. 8. Separate the side cover from the housing by 

| turning the adjusting screw clockwise with a 7mm 
Remove any accumulated dirt, grease, grime, socket. Continue turning the adjusting screw until 
and corrosion from the exposed portion of the the side cover can be removed from the housing. 
output shaft to facilitate removal through its 
seals. 

7mm 
SOCKET 


T 
^ 
G6288-1A 
9. When the side cover is removed from the housing 
6. Loosen and remove the lock nut from adjusting the 17 rollers in the side cover bearing will fall out 
screw on the side cover using a 19mm wrench. loose.These rollers MUST NOT BE 
| ; | | INTERCHANGED with the rollers in the housing 

7. Scribe a line or otherwise mark the relationship of bearing which are identical. 


the side cover to housing. Using a 19mm wrench, 
remove the four bolts that secure the side cover 


to the housing. 
"WF, COVER NI 
\ eS 
Ow 
“жн % oe %- 4 SCRIBE < 
6S жы \ 


у 
y 


BOLTS 255; 4» 
SIDE 22-49 > 
COVER " >> TO 
NES > 


CASS 


М ROLLERS 
+» WAP I 
| Ww» % а — (17) G6291-1A 


G6289-1A CAUTION: Do not attempt to remove the 
outer race of the roller bearing from the side 
cover. 


11-02B-13 
DISASSEMBLY AND ASSEMBLY (Continued) 


10. Loosely install the Pitman arm and use it to center 
the piston and output shaft gear teeth inside the 
side cover opening of the housing. 


^ Y 


d 


OUTPUT 
SHAFT 


PITMAN 
ARM 
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Remove the Pitman arm and then remove the 
output shaft by tapping gently on the splined end 
with a soft mallet. 


OUTPUT 
SHAFT 


24) 


— 
= 


Z 


NIS 


G6293-1A 
When the output shaft is removed from the 


housing, the 17 rollers in the housing bearing will 
fall out loose. These rollers MUST NOT BE 


INTERCHANGED with the rollers in the side cover 


bearing which are identical. 
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CAUTION: Do not attempt to remove the 
outer race of the roller bearing from the 
housing. 


OUTPUT 


— —À —. 


Шат 
2 
5.22 
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Piston 

10. While preventing rotation of the input shaft end of 
the spindle assembly, pull the valve body and 
piston out of the housing. 


VALVE INPUT 
PISTON BODY SHAFT 
G6295-1A 


11. Remove the retaining ring, ball tube cover, the ball 
tube and 7 of the 26 balls from the piston. 
Remove the sealing ring from the piston. 


11-02B-14 
DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: The holding fixture, D89T-3504-E, which 
is pictured is a convenience but not a necessity 
for disassembly. 


RETAINING 
RING 


BALL TUBE 
COVER 


SEALING 
RING 


\ 


12. In order to remove the remaining 19 balls from 
piston, rotate the input shaft in the direction 
(clockwise or counterclockwise) that threads the 
spindle ássembly OUT OF THE PISTON. 


Separate the valve body and spindle from the 
piston. Check the inside of the piston for any 
stray balls that may not have been removed in the 
operation above. A total of 26 balls, 7 from the 
ball tube and 19 from the piston, should be 
accounted for. 


VALVE see 


BODY SPINDLE = > 


N \ < | - 2 
| А ) 3 
3p Sana e 
1 
[ X / ! PISTON mu 


—[ 0 
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13. Remove the sealing ring and O-ring below it from 
the groove in the piston. 


= Ж 
p O-RING 


SEALING 
RING 
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14. Remove either of the steering limiting valve seats 
and sealing washer from the piston. Either a 
Phillips or straight blade screwdriver will be 
required, depending upon which of the two styles 
of valve seats are in use. 


NOTE: Care must be taken during this operation 
since damage to the screwdriver slot will make 
removal difficult. 


15. Remove one of the two balls, the spring then the 
remaining ball. Referring to the previous step, 
remove the remaining steering limiting valve seat 
and its sealing washer from the other end of the 


piston. 
VALVE SEALING SEALING 
SEAT wASHER SPRING WASHER 


РА BALL 


PISTON 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Housing and Side Cover 18. Carefully pry out and remove the dust seal from 
the housing. 


16. Remove the steering limiting stem protective plug 
from the housing. Using a screwdriver, remove 
the stroke limiting valve stem from the housing 
and separate the O-ring from the stem. 


STEERING 
LIMITING 
STEM 


SEAL G6302-1A 


O-RING 


19. Reaching through the side cover opening of the 
G6300-1A housing remove the output shaft seal and its nylon 
backup ring which comes out separately but is 


17. Remove the O-ring from the side cover. Remove part of the seal. 
the seal and its split nylon backup ring from the CAUTION: Do not remove the outer race of 
side cover bore. The nylon split ring comes out the roller bearing from the housing. 
separately but is part of the seal. 


CAUTION: Do not remove the outer race of 
the roller bearing from the side cover. 


O-RING N BACKUP 
RING 


G6303-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Valve Body and Spindle 


20. Remove the input shaft dust seal from the valve 
nut. 


G6304-1A 


21. With a drift punch, unblock the safety point 
between the valve nut and valve body. Using 
opanner Wrench Bendix Tool 106234, or 
equivalent, loosen and remove the valve nut from 
the valve body. 


NOTE: The holding fixture, D89T-3504-E, which 
is pictured is a convenience but not a necessity 
for disassembly. 


G6305-1A 


22. Grasp the input shaft end of the spindle assembly 
and lift the spindle assembly, ball cage, 17 balls 
and one half of the outer race out of the valve 
body. 
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23. Separate the outer race, ball cage and 17 balls 
from the spindle assembly. 


24. Do not remove the other half of the ball bearing 
outer race in the valve body. 


BEARING 
RACE 


G6307-1A 


25. Remove the retaining ring and then the seal from 
the valve nut. 


RETAINING 
RING 


G6308-1A 
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11-02B-17 
DISASSEMBLY AND ASSEMBLY (Continued) 


26. Remove the two outside O-rings from the valve 


body then remove the three Teflon? rings and the 


corresponding three O-rings from the spindle 


bore. 
O-RINGS (3) 5 Z 
N STEM 
TEFLON 
RINGS 


G6309-1A 


27. M the steering gear is equipped with a steering 
limiting feature check the condition and length of 
the limiting stem in the valve body. The length of 


the stem measured from the surface of the valve 


body to the tip of the stem should be specified in 
the vehicle service manual. If the limiting stem is 
of the correct length and in good condition, DO 
NOT REMOVE it. The limiting stem can be 


removed if necessary by heating the poppet stem 


to loosen the loctite, and then turning 
counterclockwise. 


Output Shaft 
28. Remove the retaining ring, the adjusting screw 


spacer and the adjusting screw from the output 
shaft. | 


RETAINING 
RING 


ADJUSTING 
SPACER 


ADJUSTING 
SCREW 
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Pressure Relief Valve 


29. Begin disassembly of the pressure relief valve by 
removing the plug and its sealing washer from the 
valve body. 


30. Remove the spring, spring seat adjusting shims 
and the valve piston. 


SPRING 


SEALING 
WASHER 


SPRING 


E 
PISTON SPRING SEALING 
WASHER 
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31. Using a wide bladed screwdriver or Bendix Tool 
298080, remove the valve seat and its sealing 
washer. 


Spindle 


CAUTION: Do not attempt disassembly of the 
spindle assembly which contains the rotary 
valve. Individual replacement parts are NOT 
available. It must be treated as a single 
component. 


NOTE: Additionally, the piston must be purchased 
(piston and spindle kit) due to the match of the grinding 
of the two components. 


CLEANING AND INSPECTION 


Cleaning 

Wash all parts individually in clean solvent and dry 
thoroughly. All non-metallic parts should be discarded 
and replaced with new. 
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CLEANING AND INSPECTION (Continued) 


Inspection 


Parts found broken, cracked, distorted, excessively 
pitted, or scored must be replaced. Cause for the 
replacement of any part should be investigated and 
corrected to prevent reoccurrence. 


Visually inspect all parts carefully paying particular 
attention to: 


1. Bearings and bearing surfaces should not exhibit 
brinelling, pitting, spalling or cracks. If upon 
inspection, it is determined that the outer races of 
the roller bearings contained in the housing or the 
side cover are not serviceable, the entire housing 
or side cover must be replaced. If the outer ball 
bearing race remaining in the valve body is not 
serviceable, the entire valve body must be 
replaced. Inspect the bearing surfaces of both 
the inputs. 


2. Gear teeth in the output shaft and piston may 
show signs of polishing and slight wear, however, 
pitting, spalling, and cracks should not be 
present. 


3. Output and input shaft splines. 


4. Check the ball rolling surfaces on the exterior of 
spindle and interior of piston for cracks, pitting, 
spalling and brinelling. 


5. Exterior of piston and interior of housing bore. 


NOTE: Minor scuffing of the piston exterior and 
housing bore can be considered normal. If deep 
scoring is detected, the affected parts should be 
replaced as leakage will occur and steering 
control and reaction will be affected. Do not 
attempt honing or boring of these parts as 
leakage rates will increase. 


6. Pitman arm. 
7. Exterior of housing and its mounting lugs. 


8. Valve body and porting. 


Assembly 


To ensure proper operation of the power steering 
gear, the following procedure and its sequence should 
be carefully followed. Failure to do so may result in 
damage to the gear or faulty operation or both. 


The appropriate maintenance kits should be obtained 
prior to reassembly. 


1. Install the sealing washer around the pressure 
relief valve seat and using a large bladed 
screwdriver, or Bendix Tool 298077 install both in 
the valve body. Tighten the valve seat to between 
20-24 N-m (15-18 ft-Ibs.). 


2. Install the pressure relief valve piston spring seat 
and spring in the valve body. 


CAUTION: The spring seat must be installed 
as shown in illustration. Incorrect installation 
of the spring seat will result in malfunction of 
the relief valve and damage to the valve and 
seat. 
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Install the pressure adjusting shims and the seal 
washer on the plug. Install the plug in the valve 
body and torque to 89-99 N-m (66-73 ft-lbs) using 
a 26mm socket. 


NOTE: When installing the pressure adjusting 
shims use the shims that were removed during 
disassembly. However, if a complete rebuild of the 
power steering gear is underway, it may be 
necessary to add or subtract shims in order to 
properly set the pressure relief valve. 


Install the three O-rings and three Teflon® rings in 
the appropriate grooves in the valve body. Form 
(expand) O-rings and Teflon® rings into their 
grooves by 'pushing' Bendix Tool 297676, or 
equivalent through the bore of the valve body. 


NOTE: Prelubricate the tool with a light film of 
lithium base grease. The spindle assembly can be 
used to assist in pushing the tool through the 
bore. 
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If the steering limiting valve was removed from 
the valve body, install the stem now. Apply 
Loctite 222 to the threads and screw the limiting 
stem into the valve body until a stem height of 
18.7 mm (0.736 inch) above the valve body 
surface is obtained. 
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CLEANING AND INSPECTION (Continued) 


IMPORTANT: Use care in applying the Loctite 
compound to prevent this material from coming 
in contact with other surfaces of the valve body. 
Allow sufficient time to cure. 


6. Install the O-rings on the valve body. 


G6329-1A 


7. Install the ball cage on the input end of the spindle 
assembly. Using Ford Long Life Lubricant 
C1AZ-19590-BA (ESA-MIC7 5-B), or equivalent 
grease to hold them in place, install the 
seventeen balls in the ball cage. 


SPINDLE 


ASSEMBLY 
G6314-1A 


8. Install the outer ball bearing race half over the 
input end of the spindle assembly and insert the 
spindle assembly through the ring seating tool 
(Bendix Tool 297676, or equivalent). Insert the 
spindle and tool into the valve body until tool 
completely exits the other side and the seventeen 
balls of the bearing assembly are resting against 
the outer race in the valve body. 
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Position the pressure side of the seal in the bore 
of the non-pressure side of the valve nut. 
Carefully drive the seal into the bore until the snap 
ring groove within the bore is visible. Install the 
retaining ring making certain it is completely 
seated in the groove. 


SEAL DRIVER 
- 7 39.4mm (1.56 INCH) 
DIAMETER 


SEAL 


RETAINING 
RING 


VALVE NUT 
(NON PRESSURE 
SIDE) G6316-1A 
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CLEANING AND INSPÉCTION (Continued) 


After installing the retaining ring, gently tap the 
seal from the opposite side until it rests squarely 
against the snap ring. 


NOTE: The seal can be driven into the valve body 
bore using a piece of round brass stock with a 
diameter of 39.4mm (1.55 inch). 


10. Using minor seal service kit (E8HZ-3L548-C) and 
Bendix Kit 4 107762, apply the primer and 
sealant to the thread of the valve nut. 


NOTE: Due to the proximity of the spindle ball 
bearing, use extreme care during application of 
primer and sealant to the valve nut threads. 
Making certain not to damage the seal, install the 
valve nut over the input shaft end of the spindle 
assembly and into the valve body. Using spanner 
wrench D89T-12458-R or Bendix Тоо! 106243, 
tighten the valve nut to 300-348 N-m (22 1-257 
ft-lbs). 


Reset the safety point between the valve nut and valve 
body using a drift punch or similarly appropriate tool. 


VALVE NUT 
APPLY LOCKTITE 222 
TO THREADS 
TIGHTEN TO 
300-348 N-m 
(221-257 FT-LB) 
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11. Install the dust seal in the valve nut taking care not 
to damage the seal. 
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Piston 


12. Install one of the two steering limiting valve seats 
and its sealing washer into the piston. Insert one 
of the two balls then the valve spring into the 
piston from the opposite end and install the 
remaining ball, sealing washer, and seat in the 
piston. Taking care not to damage the valve 
seats, tighten each to 10-15 N-m (88-132 in-Ibs). 
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13. Install the O-ring into its groove in the piston. 
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14. Thoroughly heat the sealing ring to 140°-160°C 
(285°-320°F) in preparation for installation on 
the piston. 


NOTE: DO NOT USE AN OPEN FLAME to heat 
the sealing ring. A heat lamp or a similar device 
should be used. 


15. Install the heated sealing ring over the O-ring in 
the piston's groove. 
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CLEANING AND INSPECTION (Continued) 


IMPORTANT: The sealing ring should be distorted 
as little as possible during installation. Using an 
automotive piston ring compression tool or a 
smooth piece of sheet metal and an appropriately 
large screw type hose ciamp, reshape the sealing 
ring into the piston groove. Allow approximately 
ten minutes cooling time before removing the 
compression tool from the piston. 


16. 


17. 


18. 


STRIP OF SHEET 
METAL OVERLAPPING 
ITSELF AND ON TOP 
OF GLIDE RING 


PISTON 
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Install the O-ring in its groove in the ball return 
opening of the piston. 


Insert the valve body and spindle assembly all the 
way into the piston making certain that the stroke 
limiting stem is not damaged and that it mates 
with the valve seat in the piston. Insert nineteen of 
the balls, one at a time, into one of the 
recirculating tube holes in the ball return opening 
in the piston. Rotate the input shaft end of the 
spindle slightly either clockwise or 
counterclockwise after each ball is inserted. 
Rotate the spindle in one direction only and do not 
alternate from clockwise to counterclockwise. 


NOTE: When this operation is performed 
correctly, the spindle and valve body should 
screw out of the piston and the balls inserted in 
one recirculating tube hole should appear at the 
opposite hole. Before proceeding, make certain 
the balls are at an equal depth in both holes of the 
piston. This will assure correct installation of the 
return tube. 


CAUTION: The utmost care must be taken 
with these steps. Incorrect assembly of this 
group may result in one or more balls falling 
inside the piston or coming out at the top and 
lodging in the housing. 


Install the remaining seven balls in the 
recirculating tube halves, and use lithium base 
grease to retain them in the tube. Seat the 
assembled tube halves containing the seven balls 
in the recirculating tube holes in the piston. 
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Lightly grease the sealing surfaces of the tube cover 
and install it in the piston making certain the slot in the 
underside of the cover mates with the recirculating 
tube in the piston. Install the retaining ring in the piston 
to secure the tube cover making certain it is 
completely seated in its groove. After assembly, 
check for smooth rotation of the spindle assembly in 
both directions. 


Housing 


19. Reaching through the side cover opening of the 
housing, install the seal with its pressure side 
toward the INTERIOR of the housing. 


NOTE: Do not distort this flexible seal any more 
than is necessary for installation. 


Install the split nylon backup ring, which is a 
separate part of the seal, in the groove formed by 
the backside (non-pressure side) of the seal and 
the housing. Make certain the split surfaces of the 
ring mate properly. 


NOTE: This seal prevents pressurized fluid from 
leaking out of the housing around the output shaft. 
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CLEANING AND INSPECTION (Continued) 


20. Install the dust seal in the housing with its sealing 23. Align the steering limiting stem in the valve body 

lip toward the OUTSIDE of the housing. with the steering limiting valve seat in the piston. 
Insert the piston into the housing so that the rack 
teeth of the piston are visible in the side cover 
opening in the housing. Make certain that the 
valve body is oriented in the housing so that the 
marks made during disassembly align. Slide the 
piston and valve body assembly completely into 
the housing taking SPECIAL CARE not to damage 
the piston glide ring and the valve body O-rings. 
Secure the valve body to the housing using four 
bolts. Torque the bolts to 110-119 N-m (81-88 
ft-lbs) using a 19mm socket and torque wrench. 
Rotate the input shaft of the spindle until the rack 
teeth of the piston are centered in the side cover 
opening in the housing. 


NOTE: This seal is intended to prevent water and 
dirt from entering the housing. 
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21. Install the O-ring in the groove around the steering 
limiting stem and screw the stem into the housing 
about five or six full turns. 


LIMITING 
VALVE 
STEM 


PLUG 
PISTON 
TEETH 
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uu 49 Output Shaft and Side Cover 


24. Install the adjusting spacer over the adjusting 
screw and secure both in the output shaft using 
the retaining ring. 


O-RING 


RETAINING 
G6321-1A RING 


22. Install the seventeen rollers of the bearing in the 
outer race contained in the housing. Use a heavy 
coating of Ford Long Life Lubricant 
C1AZ-19590-BA (ESA-MIC7 5-B) or equivalent to 
hold the rollers in place. 


NOTE: The seventeen rollers that are installed 
must be the same rollers that were removed from ADJUSTING 
this bearing during Disassembly. SCREW 


ADJUSTING 
SPACER 
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CLEANING AND INSPECTION (Continued) 


25. 


26. 


27. 


28. 


29. 


The maximum end play permitted for these parts 
is 0.050mm (0.002 inch). If end play is excessive, 
it may be necessary to install a different adjusting 
spacer. The adjusting spacer is available in eight 
different thicknesses to provide the proper end 
play. 


Install the seal in the side cover with its pressure 
side toward the outer race of the side cover roller 
bearing. 


NOTE: This seal prevents fluid leakage around 
the output shaft. Do not distort this ‘‘flexible’’ seal 
more than is necessary for installation. 


Install the split nylon backup ring, which is a 
separate part of the seal, by winding it into the 
groove formed by the side cover and the 
backside of the seal. Make certain the split ring is 
completely seated and that the diagonal split 
surfaces of the ring mate properly. Install the 
O-ring in its groove in the side cover. 


O-RING 


| BACKUP 


Install the seventeen rollers of the bearing in the 
outer race contained in the side cover. Use a 
heavy coating of lithium grease to hold the rollers 
in place. 


CAUTION: The seventeen rollers that are 
installed must be the same rollers that were 
removed from this bearing during 
Disassembly. 


Lightly lubricate the seals contained in both the 
housing and side cover with lithium grease. 
Lubricate the sealing surface of the output shaft 
on the adjusting screw end only. Using a 7mm 
socket wrench install the assembled side cover 
on the output shaft adjuster screw and screw it on 
as far as it will go, then back it off 1/8 of a turn. 


Prior to inserting the output shaft into the housing, 
wrap a single layer of adhesive tape around the 
splines to protect the housing seal. Lubricate the 
exterior of the tape with a lithium grease and 
insert the shaft and side cover assembly into the 
housing with a twisting motion. Remove the 
masking tape from the output shaft splines. 
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. Secure the side cover to the housing using four 
bolts. Make certain that the side cover is 
positioned so that the marks made during 
disassembly are aligned. Tighten the bolts to 


110-119 N-m (81-88 ft-Ib) using a 19mm socket 
and torque wrench. Pack the input and output 
cavities with lithium grease then install the 
exterior dust boot on the output shaft and the 
exterior dust seal on the input shaft. 
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ADJUSTMENT 


Adjusting the Piston to Output Shaft Gear 
Backlash 


1. 


The piston and output shaft gear backlash is 
correct when а 0.50-2.0 N-m (4-18 in-Ib) increase 
in torque is noted at the input shaft as it is rotated 
and the piston passes through the midpoint of its 


total travel in the housing. The torque increase at 
the input shaft will occur only as the piston travels 
through the midpoint of its travel and should 
disappear as the piston moves past the midpoint. 
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ADJUSTMENT (Continued) 


To obtain the adjustment stated above, make certain 
the adjusting screw is turned counterclockwise as far 
as it will go. Rotate the input shaft as far as possible in 
both directions. Count the total revolutions in either 
direction and at the same time measure the average 
torque to rotate the shaft. 


To obtain the proper backlash adjustment, rotate the 
input shaft 180 degrees in both directions past the 
midpoint of piston travel. (The midpoint of piston travel 
is approximately one half the number of input shaft 
revolutions possible in a single direction.) 


Each time the direction of input shaft rotation is 
changed, turn the output shaft adjustment screw 
clockwise 1/8 to 1/4 turn. Continue this procedure 
until a 0.50-2.0 N-m (4-18 in-Ib) increase is noted in the 
torque required to rotate the input shaft. 


2. When the adjustment is correct, install locknut 
and tighten to 100-119 N-m (74-88 ft-lbs) with a 
19mm crow foot and torque wrench while holding 
the adjustment screw in position with the 7mm 
Socket. 
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3. After all the described steps have been 
performed, check that the power steering unit 
runs smoothly throughout its entire motion and 
that the backlash at the center position is as 
described in Step 1. 


4. Install the C-300N power steering gear on the 
vehicle. Fill gear with fluid. Purge air, test for flow, 
leakage and the pressure relief valve setting as 
well as setting the stroke limiting as detailed in 
Section 11-00 under Start-Up Procedure (After 
Power Steering Pump or Gear Overhaul). 


Adjusting the Stroke Limiting Stem 


The function of the optional steering limiting feature is 
to relieve most of the hydraulic power assist prior to 
the piston reaching the end of its full travel in either 
direction. This ensures that the axle stops are not 
impacted with full hydraulic assist when a full wheel 
cut is made in either direction. 
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The C-300N has two adjustable steering limiting stems 
of which only one is externally adjustable. The internal 
adjustable stem must be present during assembly to 
meet vehicle requirements. 


1. Adjust the axle stops using the vehicle 
specifications. 


2. Install a pressure gauge or gauge and flow meter 
combination Rotunda Power Steering System 
Analyzer 014-00230 or equivalent in the pressure 
(supply) line between the power steering pump 
and steering gear. 


CAUTION: During the procedure that follows 
use extreme care not to operate the power 
steering pump at its relief valve pressure for 
more than a few seconds at a time. Extended 
operation at pump relief pressure will result 
in excessive heat and subsequent damage to 
the system. 


3. Start the engine and gently turn the steering 
wheel to the axle stop in both directions while 
observing the pressure gauge and the direction of 
the wheel cut (right or left). This procedure should 
reveal which turning direction (either right or left) 
the externally adjustable steering limiting stem is 
intended to adjust. The desired reaction is 
described in a below. 


a. in one turning direction, gauge pressure 
should drop substantially just prior to the 
steering mechanism contacting the axle stop. 
In the other turning direction, the gauge 
should register pump relief valve pressure as 
the steering mechanism contacts the axle 
stop. The turning direction that registers 
pump relief is the one controlled by the 
externally adjustable steering limiting stem. 


b. If gauge pressure does not drop prior to axle 
stop contact in either direction the internally 
adjustable steering limiting stem or valve is 
not functioning properly. 


C. lf gauge pressure drops prior to axle stop 
contact in both directions, turn the externally 
adjustable stroke limiting stem 
counterclockwise and repeat the test until 
reaction a is obtained. 


4. Return the steering to a neutral straight ahead 
position and turn the externally adjustable stroke 
limiting stem clockwise to its full travel. 


5. Gently turn the steering wheel in the direction 
effected by the externally adjustable stroke 
limiting Stem until the axle stop is contacted. 
Pressure registered on the gauge should be 
relatively low. With the steering wheel held to 
maintain axle stop contact, turn the stroke limiting 
stem counterclockwise until the gauge pressure 
JUST begins to rise or until the gauge pressure 
specified by the vehicle manufacturer is obtained. 
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ADJUSTMENT (Continued) 


NOTE: A rise in pressure on the gauge while 
turning the stroke limiting stem counterclockwise 
indicates that the stroke limiting valve is 
beginning to close. Continued turning of the stem 
will cause the valve to close and the pressure to 
rise until the valve is completely closed and the 
pressure rises to the gear relief setting. 


6. After adjustment of the stroke limiting is 
complete, install the plug in the stem bore in the 
housing. 


On-Vehicle Power Steering Tests 


Perform the power steering pump performance tests 
specified in Section 11-00, Steering General Service. 
Make certain that system back pressure, maximum 
and minimum pump flow and pump relief pressure all 
meet specified requirements. 
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Testing the Power Steering Gear Pressure Relief 
Valve 


1. Toprevent the operation of the steering limiting 
valves, if the gear is so equipped, place a steel 
spacer block between the axle stop and the 
adjusting screw. The block should be a minimum 
of 25.4mm (1 inch) thick and long enough to be 
inserted without danger of pinching fingers. Keep 
fingers clear of pinch points and be sure block is 
square to points of contact. 


WARNING: FAILURE TO FOLLOW THESE 
INSTRUCTIONS CAN RESULT IN SERIOUS 
INJURY OR DAMAGE TO THE EQUIPMENT. 


2. Check fluid temperature in the reservoir. 
Thermometer reading should be approximately 
54.5? C (130?F) at start of the test and the shut 
off valve on the flow meter must be totally open. 


З. Turnthe steering wheel until the axle stop 
contacts the spacer block. Apply sufficient 
torque to the steering wheel to ensure the power 
steering gear control valve is completely open in 
the direction of the turn. At this time the pressure 
gauge will read the gear pressure relief setting. If 
the pressure reading is 13100-14480 kPa 
(1900-2 100 psi) the pressure relief valve is 
operating properly. If the pressure is outside of 
this range, the pressure relief valve should be 
adjusted or repaired as necessary. 


CAUTION: When running this test, do not 
hold the torque on the steering wheel for 
more than 5 seconds beyond the time the 
pressure relief setting has been reached. It 
may damage the unit or cause the 
temperature of the oil to raise beyond 93°С 
(200°F). 


Testing the Power Steering Gear for Internal 
Leakage 


NOTE: Excessive internal leakage past seals and 
O-rings will generally be manifested by an increase in 
steering effort especially when steering quickly to the 
right or left. The tests that follow can be used to 
confirm this symptom. 


Use of Valve (Test) Plug Assembly 


The valve (test) plug assembly is required when the 
pump pressure relief setting or the steering gear 
internal leakage must be check. When installed in the 
power steering gear, the valve plug temporarily raises 
the setting of the gear pressure above that of the 
pump. 

CAUTION: The vehicle should not be used in 
service with the valve plug installed. 


CAUTION: During the procedure that follows use 
extreme care not to operate the power steering 
pump at its relief valve pressure for more than a 
few seconds at a time. Extended operation at 
pump relief pressure will result in excessive heat 
and subsequent damage to the system. 


Installation of Valve (Test) Plug 


1. Parkthe vehicle on a level surface, block the 
wheels and stop the engine. 
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2. Locate the power steering gear pressure relief 
valve and remove the valve plug and its sealing 
washer from the power steering gear. 
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3. Remove the spring shims and the pressure 
setting spring. 


CAUTION: Do not remove the pressure relief 
valve spring seat or valve piston. If these 
parts are accidentally removed, reinstall 
them in the order shown, making certain the 
small diameter of the spring seat will fit 
inside the inside diameter of the valve plug 
or valve spring. 


VALVE SEALING 
PISTON WASHER 
| SPRING 
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4. Separate the sealing washer from the plug and 
reinstall the sealing washer on the valve (test) 
plug assembly. 


NOTE: Reusing the sealing ring on the test plug 
may result in some minor leakage during testing. If 
this is objectionable, use a new sealing ring on 
the test plug. 


5. IMPORTANT: Install the valve (test) plug 
assembly into the power steering gear making 
certain the |. D. of the test plug fits over the spring 
seat. Tighten the valve (test) plug to 90-100 N-m 
(66-74 ft-Ib). 
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6. After tightening the valve (test) plug, the power 
steering pump pressure relief valve and / or 
steering gear internal leakage tests may be 
performed. 


Internal Leakage Test 


1. Toprevent the operation of the steering limiting 
valves, if the gear is so equipped, place a steel 
spacer block between the axle stop and the 
adjusting screw. The block should be a minimum 
of 25.4mm (1 inch) thick and long enough to be 
inserted without danger of pinching fingers. Keep 
fingers clear of pinch points and be sure block is 
square to points of contact. 


WARNING: FAILURE TO FOLLOW THESE 
INSTRUCTIONS CAN RESULT IN SERIOUS 
DAMAGE TO THE EQUIPMENT. 


2. Runthe engine at idle. Turn the steering wheel 
until the axle stop contacts the spacer block. 
Apply a sufficient torque to the steering wheel to 
ensure the power steering gear control valve is 
completely open in the direction of the turn. 
Observe the following. 


a. Gauge pressure should read the same as the 
power steering pump relief pressure. 


b. With system pressure at pump relief, read 
the flow meter. If a flow greater than 3.8 
Liters (1 gallon) per minute is noted, internal 
leakage is excessive and the steering gear 
requires repair. 


CAUTION: When running this test, do not 
hold the torque on the steering wheel for 
more than 5 seconds beyond the time 
the pressure relief setting has been 
reached. It may damage the unit or cause 
the temperature of the oil to raise 
beyond 93°С (200?F). 


3. Repeat Step 2-turning the steering wheel in the 
opposite direction. 


NOTE: Before returning this vehicle to service, 
remove the pressure gauge and flow meter 
combination and the valve (test) plug per the 
following procedure: 


Removal of Valve (Test) Plug 


1. Remove the valve (test) plug assembly and 
sealing washer from the steering gear. Discard 
the sealing ring. 


2. Install a new sealing ring on the plug. 
IMPORTANT: It is important that a new (unused) 
sealing ring be installed to prevent leakage. 


З. Install all the adjusting shims removed during 
Step 3 of the Installation in the plug. 


4. IMPORTANT: Install the spring making certain its 
|. D. fits over the small diameter of the spring seat 
as illustrated. 
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ADJUSTMENT (Continued) 


5. Install the assembled plug (with sealing ring and 
shims) in the power steering gear and tighten the 
plug to 90-100 N-m (66-74 ft-Ib). Refer to the 
Caution in Step 3 of the Installation. 


6. Startthe engine, operate the steering and check 
for leakage around the plug before placing the 
vehicle in service. 
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C-300N STEERING GEAR TORQUE SPECIFICATIONS 
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Steering Limiting Valve Seats 
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C-300N OPERATIONAL SPECIFICATIONS 


Seeing Rao (пол о Одра Srat [nz БЕНЕН 
Steering Wheel Revolutions for 
90 Degree Rotation of Output Shaft 
Maximum Output Shaft Rotation 75° (Power Assisted) 
95^ (Maximum Travel) 
mum Output Shaft Torque with 1992 | 1985 Ft-Lb (270 mdaN) 
psi (140 Kg/CM) Power Assist 


Power Steering Fluid Motorcraft MERCON* 
Multi-Purpose Automatic 
Transmission Fluid 
XT-2-QDX or DDX 
(ESP-M2C166-H) or 
equivalent 


Maximum Working Temperature 
Maximum Peak Temperature 150°C (302°F) 
2050 psi (141.5 Ban 


Maximum Pressure Drop in the Retum | 43 psi (3 Bar) 


Line 
4.2 GPM (16 L/min) | 


Normal Flow 
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SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 
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(These tools will also work on the Bendix model С-500 and C-500N 
Steering gears. 

@ These tools will also work on the Bendix model C-500N steering gears 
only. 


The above tools can be purchased individually or as a kit No. 
D89T-3504-A available from OTC Tool and Equipment Division, 2013 
4th St. N.W. Owatonna MN 55060. Toll free No. 1-800-533-5338 (Minn. 
1-507-455-7050) Attn: Ford Order Desk CG7234-1A 


ROTUNDA EQUIPMENT 


Description 
014-00230 Power Steering Analyzer 


CG7232-1A 
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DESCRIPTION AND OPERATION 


The steering unit is an integral piston and recirculating 
ball nut, and a hydraulically assisted power steering 
gear with a rotary type control valve. The gear 
contains a torsion bar that provides feedback between 
the steering wheel and the road wheels. The system 
furnishes power to reduce turning effort at the steering 
wheel. It also reduces road shock and vibrations. 


The power steering unit includes a worm and 
one-piece rack piston. The piston rack meshes to the 
gear teeth on the steering sector shaft. The unit also 
includes a rotary style hydraulic valve consisting of 
input shaft, control valve sleeve and torsion bar. The 
valve sleeve is pinned to the worm and the input shaft 
is connected to the worm through the torsion bar. 
Hydraulic action is generated by relative rotary motion 
between input shaft and worm / sleeve assembly. 


The power steering gear is designed with the 
one-piece rack piston; worm and sector shaft in one 
housing and the rotary valve assembly in an attached 
housing. This makes possible internal fluid passages 
between valve and power cylinder, eliminating all 
external lines and hoses, except the pressure and 
return hoses between the pump and gear assembly. 


The piston cylinder is an integral part of the gear 
housing. The piston is double acting, in that fluid 
pressure may be applied to either side of the piston. 


The control valve is a unique rotary design that uses 
relative rotational motion of the input shaft and valve 
sleeve to direct and throttle fluid flow. In a neutral 
(straight ahead) position, where no power assist is 
required, the valve input shaft and sleeve are held in a 
central position by the torsion bar. The fluid flows from 
the inlet port through the valve to the outlet port and 
back to the pump. No area of the steering gear is 
under high pressure in this position. The valve and 
housing cylinder are always full of power steering fluid, 
which dampens road shock that otherwise would be 
transmitted to the driver through the steering wheel. 


The valve input shaft is attached on one end to the 
steering column and steering wheel. The other end is 
connected to the worm through the torsion bar 
providing the link to the road wheel side of the steering 
system. As a steering maneuver is initiated, rotational 
force, applied through the steering wheel / column to 
the input shaft, is transmitted to the worm where it 
meets the resisting forces of the road wheels. When 
the steering forces are great enough, rotational 
deflection (twisting) of the torsion bar occurs. This 
deflection changes the relative position of the input 
shaft and control valve sleeve causing throttling of the 
hydraulic flow and directing high pressure fluid to the 
appropriate end of the piston in the gear housing. 


The difference in pressure forces on the piston helps 
move the sector shaft, thus assisting in the turning 
effort. The oil in the opposite end of the gear housing is 
forced out through the return outlet of the contro! valve 
and back to the pump reservoir. With higher steering 
efforts, increased valve displacement will give the 
driver proportionately higher assisting pressure. The 
driver will have a smooth hydraulic assist at all times. 
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DESCRIPTION AND OPERATION (Continued) 


When the driver stops applying steering effort, the Ford Integral Power Steering Gear 

valve sleeve and input shaft are returned to a centered F-150 —F-350, E-150 — E-350, Bronco and 
position by the torsion bar. When this occurs, pressure F-Super Duty Chassis Cab 

is equalized on both sides of the piston. The steering 
geometry will tend to return the front wheels to the 
straight-ahead position. 


IDENTIFICATION TAG 


SECTOR SHAFT 


NOTE: A hissing noise is a normal characteristic of О ADJUSTING SCREW 
rotary valve steering gear and in no way affects SECTOR SHAFT 
steering. A replacement valve will also exhibit slight c f 1 COVER 


noise; so, it is not always a cure for the complaint. Any 
metal-to-metal contacts at the flexible steering shaft 
coupling (due to column misalignment) will transmit 
severe valve hissing noise into the passenger 
compartment and should be corrected. 


The only service that can be performed on the controi 
valve assembly is the replacement of the four teflon 


seals on the valve sleeve and replacement of the Eve 
control valve housing. HOUSING 


SECTOR 
SHAFT 


DIAGNOSIS AND TESTING 


Refer to the following guides for aid in diagnosing 
steering gear conditions. For other related diagnosis 
and testing procedures, refer to Section 11-00, 
Steering General Service. 
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DIAGNOSIS AND TESTING (Continued) 


STEERING GEAR CONDITIONS 


CONDO | — POSSILE CAUSE RESOLUTION 


Feedback (Rattle, Chuckle, . Deteriorated Shock Absorbers. 1. Replace Shock Absorbers. 
Knocking Noise in Steering Gear) |, | ose flex coupling bolt. 2. Tighten bolt. 


Feedback is a condition that is 
noticed when a truck is driven over . Gear loose on frame. 3. Tighten mounting bolts (3) to 
specification. 


rough pavement and this roughness 
is felt in the steering wheel by the 4. Replace appropriate tie rod end 
assemblies. 


driver. In addition, if the gear is not 
adjusting properly, excessive rattle, 

5. Set meshload to specification. 
6. Tighten nut to specification. 


knocking and/or chuckle noises can 
7. Replace valve assembly. 


4. Steering linkage ball-joints 
loose/womrn. 


5. Insufficient meshload. 
6. Loose worm race nut. 


7. Insufficient worm thrust bearing 
preload. 


8. Damaged/omitted sector shaft 
bearing (gear might also exhibit 
external leakage from sector 

seals). 


be heard inside the truck. 


8. Replace gear housing. 


. Hiss is a normal characteristic of 
rotary valve steering. Do not 
replace the input shaft and vaive 
assembly unless the hiss is 
extremely objectionable. A 
replacement valve will also exhibit 
a slight noise and is not usually a 
cure for the condition. Investigate 
for a grounded column or a loose 
boot at the dash panel. Any metal 
to metal contacts will transmit 
valve hiss into the passenger 
compartment through the steering 
column. Verify clearance between 
flexible coupling components. Be 
sure steering column shaft and 
gear are aligned so flexible 
coupling rotates in a flat plane and 

is not distorted as shaft rotates. 


Hissing Sound 
There is some noise in all power 
steering systems. One of the most 
common is a hissing sound most 
evident at standstill parking. There is 
no relationship between this noise 
and the performance of the steering 


gear. 


. “Hiss” may be expected when the 
steering wheel is at the end of 

travel or when turning it at 

standstill. 
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DIAGNOSIS AND TESTING (Continued) 


STEERING GEAR CONDITIONS (Cont'd.) 


CONDITION POSSIBLE CAUSE RESOLUTION 


Front End Wander NOTE: Front end alignment and tire pressures should be checked before 
Front end wander is a condition that any gear service Is performed. 

is noticed when the truck is driven in inn li » 

a straight ahead position with the ш 25-19 inzage Den joints pose; 
wheel held in a firm position, but the | 
truck wanders to either the right or 
left side. Front end alignment should 
be checked before any gear service 
is made. 


1. Replace appropriate tie rod end 
assemblies. Refer to the 
appropriate section in the Steering 
group. 


2. Inspect for damage, repair or 
replace as required. 


2. Loose flex coupling bolt. 


. Steering wheel, column or flex 
coupling binding or misalignment. 


. Service as required. 


. Gear loose on frame. 


4. Tighten mounting bolts (3) to 
specification. 


. Incorrect meshload. 5. Set meshload to specification. 


. Loose worm/piston race nut. 6. Tighten nut to specification. 


. Insufficient worm thrust bearing 
preload. 


7. Replace valve assembly. 


. Damaged sector shaft bearing 
(gear might also exhibit external 
leakage from sector seals). 


. Replace gear housing assembly. 


. Center lash. 


. Improper fit of worm to piston. 
Replace valve assembly. (Be 
certain to check meshload prior 
to replacing valve for center 

lash.) 


Heavy Steering Efforts, Poor Poor Assist — both directions 
Assist 

A heavy effort and poor assist 
condition is recognized by the driver 
while turning corners and especially 
while parking. А road test can verify 


the condition. 


. Low Steering system fluid fill. . Add steering fluid to proper level. 


2. Engine idle too low. 2. Set engine idle to specification. 


3. Low power steering pump belt 
tension. 


3. Set belt tension to specification. 


. Pump flow/relief pressure not to 
specification. 


. Test pump, and service as 
necessary. 


5. External leakage giving low fluid 
level. 


. See diagnosis guide for external 
leakage. 


. Piston sleeve Teflon? seal (s) cut 
or twisted. 


. Replace piston sleeve Teflon? 
seal(s). 


. Replace/install rubber backup 
piston O-ring. 


. Loose/missing rubber backup 
piston O-ring. 
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DIAGNOSIS AND TESTING (Continued) 


STEERING GEAR CONDITIONS (Cont'd.) 


| = CONDITION POSSIBLE CAUSE | — RESOLUTION | 


Heavy Steering Efforts, Poor 8. Valve/gear housing oil passages 8. Replace gear housing or valve 
| Assist (Cont'd.) blocked. housing as required. 


. Leakage past piston end cap. 9. Tighten piston end cap to 
specification. 


. Replace gear housing. 


| 10. Porosity in piston bore (housing 
casting). 


11. Porosity in piston. 


12. Valve sleeve Teflon? seal(s) 
damaged. 


| 11. Replace valve assembly. 


12. Replace valve sleeve Teflon® 
seal(s). 


. Tighten hose fittings to 
specification. 


2. Install/replace tube seats. 


External Leakage . Loose hose fittings. 
One of the most common conditions 
causing repeat repairs is fluid leaks. 
| Make sure you clean the steering 
gear first before any steering gear 
external leakage checks are 


performed. 


2. Missing/damaged hose fitting 
tube seats. 


. Leak from input shaft seal. 


3. Replace input shaft seal. Check 
shaft for damage. Check housing 
bore for porosity or damage. 


4. Check bolts for proper torque. 
Replace valve housing O-ring(s). 


5. Replace locknut (check torque). 


. Leak at valve mounting face. 


5. Leak at sector adjuster screw 
locknut. 


. Leak at sector shaft seal. 


6. Replace sector seals and 
examine sector shaft for pitting 
or corrosion. Replace sector 
shaft if necessary. Check 
housing seal bore for porosity or 
damage. Replace housing if 
necessary. 


7. Leak from gear housing. 7. Replace gear housing. 


8. Check bolt torques. Check 
O-ring seal. Check system relief 
pressure. 


8. Leak at sector cover face, or 
cracked sector cover. 


. Wheel alignment not to . Reset wheel alignment. 


specification. 


Poor Returnability — Sticky 

| Feeling 
Poor returnability is a condition that is 
| noticed when the vehicle is in a turn 
and returns to center with effort from 
the driver. In addition, when the 
driver returns the steering wheel to 
center, it may have a sticky or catchy 
feel. 


2. Tire pressure too high. 2. Adjust tire pressure. 


3. Binding steering column. 3. Service steering column as 


required. 


4. Steering column not properly 
aligned — flex coupling distorted. 


5. Meshload set too tight. 


6. End lash adjusting screw not 
properly staked to sector. 


7. Damaged input shaft bearing. 
8. Binding in valve assembly. 


4. Align steering column. 


5. Reset meshload to specification. 
6. Replace sector assembly. 


7. Replace valve assembly. 
8. Replace valve assembly. | 
CG3858-E 
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ADJUSTMENTS 


Meshload 


During the vehicle breaking-in period, some factory 
adjustments may change. These changes in 
adjustment will not necessarily affect operation of the 
steering gear assembly. If excessive steering lash is 
encountered, then a meshload adjustment may be 
required. 


Adjustment In Vehicie 


Adjust total over center position load, to eliminate 
excessive lash between the sector and rack teeth as 
follows. See meshload specifications at the end of this 
section for checking and setting values. This is the 
only adjustment required. 


1. Disconnect the Pitman arm from the sector shaft 
using Tool T64P-3590-F, Pitman Arm Puller. 


2. Disconnect the fluid return line at the reservoir 
and cap the reservoir return line pipe. 


3. Place the end of the return line in a clean 
container and turn the steering wheel from left to 
right several times to discharge the fluid from the 
gear. Discard the fluid. 


4. Тип the steering wheel to 45 degrees from the 
right stop. 


5. Attach an in-lb torque wrench to the steering 
wheel nut and determine the torque required to 
rotate the shaft slowly approximately one-eighth 
turn toward center from the 45 degree position. 


6. Turn the steering gear back to center and 
determine the torque required to rotate the shaft 
back and forth across the center position (+ 
90°). See the end of this section for checking and 
resetting specifications. If reset is required, 
loosen the adjuster locknut and turn the sector 
shaft adjuster screw until the reading is the 
specified value greater than the torque at 45 
degrees from the stop. Hold the sector shaft 
screw in place, and tighten the lock nut. 


7. Re-check torque readings and replace the Pitman 
arm and steering wheel hub cover. 


8. Connect the fluid return line to the reservoir and 
fill the reservoir to specification (Section 11-00, 
Steering General Service). Adiust belt tension, if 
necessary. 


Do not pry against the reservoir to obtain 
proper belt load. Pressure will deform the 
reservoir and cause it to ieak. 
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SECTOR SHAFT 
ADJUSTING SCREW 


LOCK NUT 


G5112-A 


Rotary Valve Centering Check 


1. 


Install a 0- 13,789 kPa (0-2000 psi) 
pressure-gauge (Tool D79L-336 10-A, Power 
Steering Analyzer or equivalent) in the pressure 
line between the power steering pump outlet port 
and the integral steering gear inlet port. Be sure 
that the valve on the gauge is fully open. 


Check the fluid level in the reservoir and add 
Premium Power Steering Fluid, E6AZ-19582-AA 
(ESW-M2C33-F) or equivalent, if necessary. 


Start the engine and turn the steering wheel from 
stop-to-stop to bring the steering fluid to normal 
operating temperature. Turn off the engine and 
re-check the fluid level. Add Premium Power 
Steering Fluid — E6AZ-19582-AA 
(ESW-M2C33-F) or equivalent, if necessary. 


With the engine running at approximately 1000 
rpm and the steering wheel centered, attach an 
in-Ib torque wrench to the steering wheel nut. 


_ Apply sufficient torque in each direction to get a 


gauge reading of 1723 kPa (250 psi). 


The torque wrench readings should be the same 
in both directions at 1723 kPa (250 psi). If the 
difference between the readings exceeds 0.68 
N-m (6 in-Ibs), remove the steering gear and 
replace the shaft and control assembly. 


When performing the valve spool centering check 
outside the vehicle, use the procedures 
described above, except take the torque and 
pressure readings at the right and left stops 
instead of either side of center. 
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ADJUSTMENTS (Continued) 


NOTE: A hissing noise is a normal characteristic 
of rotary valve steering gears and in no way 
effects steering. Do not replace the shaft and 
control assembly unless the hiss is EXTREMELY 
objectionable. A replacement valve will also 
exhibit slight noise, and is not always a cure for 
the complaint. Any metal-to-meta! contacts, such 
as column grounding, coupling grounding, or 
sheet metal to steering components will transmit 


The only service that can be performed on the 
new valve assembly is the replacement of the 
four valve sleeve O-rings on the valve sleeve and 
replacement of the control valve housing. 


REMOVAL AND INSTALLATION 


Steering Gear 
Removal 
Remove the steering gear as follows: 


1. Disconnect the pressure and return lines from the 


steering gear. Plug the lines and the ports in the 
gear to prevent entry of dirt. 


If equipped, remove the splash shield from the 
flex coupling. Disconnect the flex coupling at the 
steering gear by removing the bolt. 


Raise the vehicle and remove the Pitman arm 
attaching nut, and washer. 


Remove the Pitman arm from the sector shaft 
using Tool T64P-3590-F, Pitman arm remover. 
Remove the tool from the Pitman arm. Do not 
damage the seals. 


Support the steering gear, and remove the 
steering gear attaching bolts. 


Work the steering gear free of the flex coupling. 
Remove the steering gear from the vehicle. 


Installation 


1. If equipped, install the splash shield onto the 
steering gear lugs. 


Slide the flex coupling into place on the steering 
shaft assembly. Turn the steering wheel so the 
spokes are in the horizontal position. 


Center the steering gear input shaft with the 
indexing flat facing down. 


Slide the steering gear input shaft into the flex 
coupling and into place on the frame side rail. 
Install the flex coupling attaching bolt and tighten 


to 34-46 N-m (25-34 ft-Ibs) on F-150—F-350 апа 


Bronco and to 28-47 N-m (20-35 ft-Ibs) on 
E-150—E-350. Install the gear to frame 
a. bolts and tighten to 74-89 N-m(54-66 
ft-Ibs). 


valve hiss noise into the passenger compartment. 


Be sure the wheels are in the straight ahead 
position, then install the Pitman arm on the sector 
shaft. Install the Pitman arm attaching washer 
and nut. Tighten nut to 230-310 N-m (170-230 
ft-Ibs). 


6. Connect and tighten the pressure and the return 


lines to the steering gear to 27-40 N-m (20-30 
ft-lbs). 


Snap the Flex-coupling shield over the hose fitting 
and the splash shield. 


8. Disconnect the coil wire. Fill the reservoir to 


specification (Section 11-00, General Steering 
Service). Turn on the ignition and turn the steering 
wheel from left to right to distribute the fluid. 


9. Re-check fluid level and add Premium Power 


Steering Fluid - EGAZ-19582-AA 
(ESW-M2C33-F) or equivalent, if necessary. 
Connect the coil wire, start the engine and turn 
the steering wheel from side to side. Inspect for 
fluid leaks. 


Steering Gear Installation — F-150—F-350, 
Bronco and F-Super Duty 


BOLT 

802097 

34-46 М-т 
(25-34 FT.LB) 


ALIGN FLAT IN 
COUPLING WITH 
FLAT ON STEERING 
GEAR INPUT SHAFT 


STEERING 
GEAR 
3504 


"8 N^ v^ — >< MUST BE SNAPPED OVER 
E 07/25 SS > LUGS ON STEERING GEAR. 
Z я // MUST BE INSTALLED PRIOR 


2 TOINSULATOR ASSEMBLY. 


= WASHER 


WASHER 
34814 


NUT 


PITMAN ARM 380771 
3590 230-310 Nm BOLT 
(170-230 FT-LB) 389442 
74-89 N-m 
(54-66 FT-L8) 
G3426-18 
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REMOVAL AND INSTALLATION (Continued) 


Steering Gear Installation — E-150 — E-350 


BOLT 
385970 FLEX COUPLING 
28-47 N-m 
(20-35 FT-LB) 


STEERING 
EAR 


(11-15 FT-LB) 


WASHER 
388273 


— 


Е BOLT 
388272 


WASHER 
34798 


IN 
: 
K 
380771 


А 
% 
РІТМАМ 230-310 М-т 
ARM (170-230 FT-LB) 


3590 
G3683-1D 


DISASSEMBLY AND ASSEMBLY 


Take the following precautions when servicing the 
steering gear: 


Use a clean workbench and tools. 


Thoroughly clean the exterior of the gear with 
solvent and drain off excess hydraulic fluid, if 
necessary. 


Handle all parts carefully to avoid nicks, burrs, 
scratches and dirt. 


Do not use solvent on seals. 


Steering Gear 


Disassembly 


1. Hold the steering gear upside down over a drain 
pan and cycle the input shaft several times to 
drain the fluid from the gear. 


2. Secure the gear in a soft-jawed vise. 


Remove the nut from the sector shaft adjusting 
Screw. 


SECTOR SHAFT 
ADJUSTING SCREW 


LOCK NUT 


G5112-A 


Turn the input shaft to either stop, then turn it 
back two turns to center the gear. 


NOTE: The indexing flat on the input shaft spline 
should be facing downward. 


Remove the sector shaft cover attaching bolts. 


Tap the lower end of the sector shaft with a 
soft-hammer to loosen it, and lift the cover and 
shaft from the housing as an assembly. Discard 
the O-ring. 


Turn the sector shaft cover counterclockwise and 
remove it from the sector shaft adjuster screw 
(hold screw with screwdriver if necessary to 
prevent turning). 


Remove the valve housing attaching bolts and 
identification tag. Lift the valve housing off the 
steering gear housing. Remove the valve housing 
and control valve gasket. Discard the gasket. 


NOTE: If valve housing or the valve sleeve seals 
are to be replaced, proceed to step 11. If sector 
shaft seals are to be replaced go to steering gear 
housing section. Balls need only to be removed if 
valve sleeve rings are to be replaced. 


With the piston held so that the ball guide faces 
up, remove the ball guide clamp screws and ball 
guide clamp. With a finger over the opening in the 
ball guide, turn the piston so that the ball guide 
faces down over a clean container. Let the guide 
tubes drop into the container. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Ball Nut and Housing Disassembled — Rotary 


Valve Type 
NOM d WORM BEARING RACE NUT 
ВЕТОК АМО Ее RACE NUT SET SCREW 
BALL NUT O-RING 
PISTON 
O-RING 
NA 
SK 
Y AME 
R 
б) 
y 
Do ‚ VALVE 
PISTON «04 | O-RING USING 
SEAL 
| | . VALVE 
52 SLEEVE SEALS 
q^ SCREWS 
о о 
о BALL GUIDE 
CLAMP 
BALL 
BALLS (27-29) GUIDE G2123-E 


10. Rotate the input shaft from stop to stop until all 


11. 


balls fall from the piston into the container. The 
valve assembly can then be removed from the 
piston. Inspect the piston bore to insure all 
balls have been removed. 


Install the valve body assembly in the bench 
mounted holding fixture, Tool T57L-500-B, and 
loosen the Allen head race nut screw from the 
valve housing. Remove the worm bearing race nut 
using Tools T66P-3553-B, Adjuster and Lock Nut 
Wrench, and T66P-3553-C, Valve Housing to 
Piston Spacer. 


12. Carefully slide the input shaft, worm and valve 


assembly out of the valve housing. 
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Removing or Installing Worm Bearing Race Nut 


REMOVING WORM BEARING 
RACE 


NUT ать: 7» 


PISTON NEED МОТ 


BE IN PLACE IF REMOVED 
к=————=4 TO FACILITATE VALVE 
SPACER-VALVE SLEEVE SEAL 
HOUSING TO PiSTON |. a REPLACEMENT ^ 
TOOL-T66P-3553-C a" 
E 
СІ Араша gj. 
| 


ADJUSTER 
AND LOCKNUT 
WRENCH TOOL 

T66P-3553-B 


G5576-B 


BENCH MOUNTED Jp 


HOLDING FIXTURE ШІ 
T57L-500-B 


Assembly 


1а 


Mount the valve housing іп the bench mounted 
holding fixture, Tool T57L-500-B, with the flanged 
end up. 


Apply a light coat of gear lubricant, Standard 
Transmission Lubricant (SAE 80W), 
D8DZ-19C547-A (ESP-M2C83-C) or equivalent 
to the Teflon rings on the valve sleeve. 


Carefully install the worm shaft and valve in the 
housing. 


Install the worm bearing race nut in the housing 
and tighten to 75-122 N-m (55-90 ft-lbs) 


Install the Allen head race nut set screw through 
the valve housing and tighten to specification 
1.7-2.8 N-m (15-25 in-Ibs). 


Place the power cylinder piston on the bench with 
the ball guide holes facing up. Insert the worm 
shaft into the piston so that the first groove is in 
line with the hole nearest the center of the piston. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembling Piston on Worm Shaft 


BALL GUIDE CLAMP 


Place the ball guides in the piston. Turning the 
worm shaft counterclockwise as viewed from the 
input end of the shaft, place the same balls as 
removed in step 9 of Steering Gear Disassembly 
in the ball guide. A minimum of 27 balls is 
required. If all the balls have not been inserted 
upon reaching the left stop, rotate the input shaft 
in one direction then the other while inserting the 
remaining balls. 


Secure the guides in the ball nut with the clamp. 
Tighten screws to 4.8-7.9 N-m (42-70 in-Ibs). 


Apply petroleum jelly or equivalent to the Teflon 
seal on the piston. 


. Place a new control valve O-ring on the valve 
housing. 


. Slide the piston and valve into the gear housing 
being careful not to damage the piston ring. 


. Align the oil passage in the valve housing with the 
passage in the gear housing. Place a new O-ring 
onto the oil passage hole of the gear housing. 
Install identification tag onto the housing. Install 
but do not tighten, the attaching bolts. 
Identification tag is to be installed under upper 
right valve housing bolt. | 
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. Rotate the ball nut so that the teeth are in the 


same plane as the sector teeth. Tighten the valve 
housing attaching bolts to 40-60 N-m (30-45 
ft-Ibs) 


. Position the sector shaft cover O-ring in the 


steering gear housing. Turn the input shaft to 
center the piston. 


. Apply petroleum jelly or equivalent to the sector 


shaft journal, and position the sector shaft and 
cover assembly in the gear housing. Install the 
sector shaft cover attaching bolts. Tighten the 
bolts to 75-94 N-m (55-70 ft-Ibs). 


. Attach an in-Ib torque wrench to the input shaft. 


Adjust meshload to specification. Refer to 
specifications at the end of this section. 


Steering Gear Housing 
Disassembly 


1. 


Remove the snap ring from the lower end of the 
housing. 


Remove dust seal using tools puller attachment 
T58L-101-B, and slide hammer T59L- 100-B or 
equivalent. Discard the seal. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Removing Upper and Lower Seals 


BENCH MOUNTED 
Titi SLIDE HAMMER HOLDING FIXTURE 
i TOOL-T59L-100-B TOOL-T57L-500-B 


3. Remove pressure seal in the same manner. 
Discard the seal. 


Assembly 


1. Lubricate the new pressure seal and new dust 
seal with clean Multi-Purpose Grease, 
DOAZ-19584-AA (ESR-M1C 159-A) or 
equivalent. 


2. Apply Multi-Purpose Grease, DOAZ-19584-AA 
(ESR-M 1C 159-A) or equivalent to the sector 
shaft seal bore. 


3. Place the dust seal on Sector Seal Replacement 
Tool T77L-3576-A or equivalent, so the raised lip 
of the seal is towards the tool. 


Place the pressure seal on the tool with lip away 
from the tool. The flat back side of the pressure 
seal should be against the flat side of the dust 
seal. 


Installing Sector Shafts Seals 


PRESSURE 


SECTOR SEAL 
REPLACEMENT TOOL 
| TOOL NO. 

T77L-3576-A 


Insert the seal driver tool into the sector shaft 
bore and drive the tool until the seals clear the 
snap ring groove. Do not bottom seals against 
bearing. The seal will not function properly 
when bottomed against the bearing. 


Install snap ring in the groove in the housing. 


Apply a generous amount of Multi-Purpose 
Grease, DOAZ-19584-AA (ESR-M 1C 159-A) or 
equivalent grease to the areas between the seal 
lips. 


Valve Housing 
Disassembly 


1. Remove the dust seal from the rear of the valve 
housing using puller attachment T58L- 10 1-B, and 
slide hammer Т591-100-В. Discard the seal. 


2. Remove the snap ring from the valve housing. 


Valve Housing Disassembled 


BEARING 
3D526 
OIL SEAL 
3D526 


SNAP RING 
352109-S 
DUST 
SEAL 
3D527 


g-— OUTLET TUBE 
SEAT-374480-S 


INLET TUBE SEAT-374309-S G5578-1A 


3. Turn the bench mounted holding fixture to invert 
valve housing. 
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4. Insert Tools T65P-3524-A2 and T65P-3524-A3 Installing Valve Housing Bearing 
or equivalents from the input Shaft Bearing / Seal 
Tool in the valve body assembly opposite the oil 
seal end, and gently tap the bearing and seal out 
of the housing. Discard the seal. Do not damage 


the housing when inserting and removing the TOOL 

tools. T65P-3524-A1 
5. Remove the fluid inlet and outlet tube seats with PRESS 

Tube Seat Remover T74P-3504-L or equivalent, if "^M 

they are damaged. 


Removing Bearing and Oil Seai 


TOOL. T65P-3524-A3 


TOOL - T65P-3524-A2 


G5579-1A 


4. Dip a new oil seal in gear lubricant, Standard 
Transmission Lubricant, (SAE 80W) 
D8DZ-19C547-A (ESP-M2C83-C) or equivalent 
and place it in the housing with the metal side 
facing outward. Drive the seal into the housing 
until the outer edge does not quite clear the snap 
ring groove. 


Installing Oil Seal in Valve Housing 


` ML — 
BENCH MOUNTED %% 
HOLDING FIXTURE 


T57L-500-8 G1364-1D TOOL 


S 6 i Б T65P-3524-A1 
Assembly RAM 


1. Coat the fluid inlet and outlet tube seats with 
petroleum jelly or equivalent and install them in N Z 
the housing with a Tube Seat Installer 
T74P-3504-M or equivalent. 


Wu 
2. Coatthe bearing and seal surface of the housing ü 
with petroleum jelly or equivalent. 


3. Install the bearing with the metal side covering the 
rollers facing outward. Seat the bearing in the 
valve housing using Tool T65P-3524-A 1 or 
equivalent. Be sure the bearing rotates freely. 


C 


- — d G5580-1A 


5. Place the snap ring in the housing and drive on the 
ring using Tool T65P-3524-A 1 or equivalent until 
the snap ring seats in its groove. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Place the dust seal in the housing with the dished 
side (rubber side) facing out. Drive the dust seal 
into place using Tool T65P-3524-A 1 or 
equivalent. When properly installed, the seal will 


be located behind the undercut in the input shaft. 


Pack the area between the two seals with clean 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M 1С 159-A) or equivalent. 


Worm and Valve Sleeve 


Disassembly 


1. Remove valve sleeve seals from sleeve by 
inserting the blade of a small pocket knife under 
them and cutting them off. 


Removing Valve Sleeve Seals 


PUSH ON BACK SIDE OF VALVE SLEEVE 
RINGS. INSERT KNIFE BLADE CAREFULLY AND 
CUT SEAL WITHOUT SCRATCHING VALVE SLEEVE. 


"m 
) ЫҢ) LT 
Was 


2. Mount the worm end of the worm and valve 
sleeve assembly into a soft-jawed vise. 
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Worm and Sleeve with Seals Removed 


G5582-1A 


Assembly 

1. Install mandrel Tool T75L-3517-A 1 or equivalent 
from the seal Installation Set over the sleeve; 
slide one valve sleeve seal over the tool. 


Mandrel installed on Sleeve 


MANDREL TOOL 
T75L-3517-A1 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Slide the pusher Tool T75L-3517-A2 over the 
mandrel; rapidly push down on the pusher tool, 
forcing the ring down the ramp and into the fourth 
groove of the valve sleeve. Repeat this step three 
more times, and each time add one of the 
spacers, Tool T75L-3517-A3, under the mandrel 
tool. By adding the spacer each time, the mandrel 


Adding Spacer to Install Next Seal 


tool will line up with the next groove of the valve 
sleeve. 


Installing Seal on Valve 


nC PUSHER TOOL 
T75L-3517-A2 


р 
=~ Z 
E 
d^ 
1 
Ж f Е 
ГА S G5584-B 


MANDREL TOOL 
T75L-3517-A1 


SPACER 
T75L-3517-A3 


G5585-1A 


3. After installing the four valve sleeve seals, apply 
a light coat of gear lubricant Standard 
Transmission Lubricant (SAE 80W), 
D8DZ-19C547-A (ESP-M2C83-C) or equivalent 
to the sleeve and seals. 


4. Install one spacer, T75L-35 17-A3 or equivalent, 
over the input shaft as a pilot for installing the 
sizing tube. Slowly install the sizing tube Tool 
T75L-3517-A4 or equivalent, over the sleeve 
valve end of the worm shaft onto the valve sleeve 
rings. Make sure that the seals are not being bent 
over as the tube is slid over them. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Sizing Seals — Step 1 


Se SIZING TUBE TOOL 
T75L-3517-A4 
 — , 
wama 
SŘ 


Sizing Seals — Step 2 


АШЬ 


SIZING 
TUBE TOOL 
T75L-3517-A4 


Remove the sizing tube and check the condition 
of the rings. Make sure that the seals turn freely 
in the grooves. The illustration shows the 
complete set of tools needed to perform the 
above operations. The tool Kit Number for the 
complete set is T75L-3517-A. 


NOTE: No further service or disassembly of the 
worm valve assembly is possible. Valve centering 
will be destroyed if disassembly is attempted. 


Seal installation — Tool T75L-3517-A 


TOOL 
T75L-3517-A1 ы T75L-3517-A4 
MANDREL | SIZING TUBE 


TOOL 
T75L-3517-A2 
RING PUSHER 


TOOL-T75L-3517-A3 
SPACERS 


Piston 
Disassembly 


1. Remove the Teflon piston seal and O-ring from the 
piston and ball nut. Discard both seal and O-ring. 


Assembly 


1. Dipanew O-ring in gear lubricant and install it on 
the piston and ball nut. 
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DISASSEMBLY AND ASSEMBLY (Continued) SPECIFICATIONS 
2. Install a new Teflon piston seal on the piston and SPECIAL SERVICE TOOLS 


ball nut being careful not to stretch it any more 
than necessary. 


WORM AND wORM BEARING RACE NUT 
VALVE RACE NUT SET SCREW 


PISTON AND ASSEMBLY 
BALL NUT N O-RING 


PISTON 
O-RING 


NN 
< 

: VALVE 

PISTON «xo» O-RING | OUSING 


SLEEVE SEALS 
SCREWS 


BALL GUIDE 
CLAMP 
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Tool Number Description 


T50T-100-A Impact Slide Hammer — 2-1/2 Lbs. 
Universal 

T59L-100-B Impact Slide Hammer — 2-1/2Lbs. 
Universal 


T58L-101-B Puller Attachment Replaces T58L-101-A 
T57L-500-B Bench-Mounted Holding Fixture Universal 


TOOL-1175-AC Seal Remover Universal — Use with Slide 
Hammer 

T74P-3504-L Brass Tube Seat Remover Tube Seat 

(Available in Removal 

TKIT- 1974-F) 

T74P-3504-M Brass Tube Seat Replacer Tube Seat 

(Available in Installation 

TKIT-1975-1/2-M) 

T75L-3517-A Seal Installation Set Ford Integral Power 

(Available in Steering Gear | 

TKIT-1975-F) 


T65P-3524-A Input Shaft Bearing / Seal Tool Ford 
Integral Power Steering Gear — For 
Needle Bearing Removal and Installation 


Adjuster and Locknut Wrench Ford 
Integral Power Steering Gear — For 
Worm Bearing Adjuster and Locknut — 
Use with Spacer — Valve Housing to 
Piston 


Spacer — Valve Housing to Piston Ford 
Integral Power Steering Gear — Use with 
Adjuster and Locknut Wrench 


T77L-3576-A Sector Shaft Seal Replacer Ford Integral 
(Available in Power Steering Gear 
TKIT-1977-1/2-J)| ` | 


T64P-3590-F Pitman Arm Puller Universal 


D79L-7000-A Retaining Ring Pliers Internal and External 
Retaining Rings 

T7 1P-19703-C O-Ring Tool Universal 

(Available in 

TKIT- 197 1-1/2-L) 


T68L-33610-AB Thermometer Universal 


D79L-336 10-A Power Steering Analyzer All Vehicles 


T66P-3553-B 


T66P-3553-C 
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SPECIFICATIONS (Continued) 


FORD INTEGRAL POWER STEERING GEAR SPECIFICATIONS 


Descrip — 
Type Recirc. Ball Torsion Bar 
ats 


Turns of Steering Wheel (Lock to Lock — СИИК 


Linkage Disconnected) 


Fluid Capacity (Included in Pump 
Reservoir Fill) 


Fluid Specification 


ESW-M2C33-F@) 


75L (1.6 Pint Approx.) 
Worm Bearing Preload (Overall Input Shaft | 0.45-1.0 Nem 
Torque with Sector Shaft Removed) (4-9 in-lbs)® 


Worm to Piston Preload 0.11-0.34 Nem 


(1-3 in-lbs)® 


(Not adjustable in field. Specification given for inspection purposes only. 
@E6AZ-19582-AA 


MESHLOAD CHECKING AND SETTING 


Vehicles with 0-8046 km 
(0-5000 Miles) 
CHECKING: 
Reset if total meshload over mechanical center is less than 1.9 N«m 
(15 in-Ibs) or greater than 2.9 Nem (25 in-Ibs). 
RESET: 
Set torque measured rocking across center to a value of 1.6-2.0 Nem 
(14-18 in-Ibs) greater than that measured 45° from the right stop. 
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FORD INTEGRAL POWER STEERING GEAR TORQUE LIMITS 


Description (tb | Nm | 


Sector Shaft Cover Bolts 55-70 75-94 


Mesh Load Adjusting Screw Lock Nut 35-4 
75-122 
-33 
4 


Valve Housing to Gear Housing Bolt 
Rack Retaining Nut -900 


Piston End Cap - | 95-149 | 
Pressure Hose to Gear 
Return Hose to Gear 
Hose Clamps 


Pitman Arm to Sector Shaft Nut 170-230 


(In-Ibs) 


Ball Return Guide Clamp Screw 42-70 4.8-7.9 


Set Screw Race Nut 15-25 1.7-2.8 


(Specified Torque — Because the length of the tool required to torque 
the nut will affect the observed torque reading on the torque wrench, 
the torque reading should be computed using the length of the torque 
wrench and the nominal specified torque as follows: 


Length of Torque Wrench x 72 ft-lbs 


Length of Torque Wrench + 5.5 Inches 
(Using Tool T66P-3553-B) 


Torque Reading = 


Example: With 13 inch torque wrench 


13 In. x 72 ft-lbs _ 13 In. x 72 ft-lbs _ mers f 
Tal ББ ^  185in 7 0709 X 72 ft-lbs = 50 ft-lbs 


Vehicles with More Than 8046 km (500 Miles) or 

Where Sector Shaft Has Been Replaced 
CHECKING: 

Reset if meshload measured while rocking input shaft over center is less 

than 0.8 Nem (7 in-lbs) greater than the torque 45° from the right stop. 
RESET: 

Set torque measured rocking across center to a value 1.13-1.6 N«m 
(10-14 in-Ibs) greater than that measured 45° from the right stop. 


CG1843-2P 
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SECTION 11-020 Steering Pump Power — Saginaw 


SUBJECT PAGE 
ADJUSTMENTS 

Drive Belt Tension................................................ 11-02D-2 
DESCRIPTION. де uuu а наг свае новава ЕНЕ 11-02D-2 
DIAGNOSIS AND TESTING....................................... 11-02D-2 
DISASSEMBLY AND ASSEMBLY 

Power Steering Pump.......................................... 11-02D-6 


VEHICLE APPLICATION 


Applies To E-150 Through E-350 Vehicles with 4.9L, 
5.0L, 5.8L, 7.5L and 7.3LD engines 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Power Steering Pump.......................................... 11-02D-2 
Power Steering Pump Pulley ................................ 11-02D-6 
Rotor Shaft Seal.................................................. 11-02D-6 
SPECIAL SERVICE TOOLS..................................... 11-02D-11 
SPECIFICATIONS.................................................. 11-02D-10 
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11-02D-2 
DESCRIPTION 


The power steering pump is a constant displacement 
vane type providing hydraulic pressure for the steering 
system. The housing and internal parts of the pump 
are inside the reservoir so the pump parts operate 
submerged in oil. The reservoir is sealed against the 
pump housing, leaving the housing face and the shaft 
hub exposed. The reservoir has a filler neck with a 
cap. 


The drive shaft is fitted with a pulley and is belt driven 
from the crankshaft. The rotor is loosely splined to the 
drive shaft and secured with a retaining ring. Ten 
vanes are mounted in radial slots in the rotor. 


An identification label showing the pump model number 
is located on the outboard side of the pump reservoir. 


Power Steering Pump — Sectional View 
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DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering General Service. 


ADJUSTMENTS 


Drive Belt Tension 


For drive belt tension procedures, refer to Section 
03-05, Belt Accessory Drive Service. 


REMOVAL AND INSTALLATION 


Power Steering Pump 
Removal 


To remove the power steering fluid from the pump 
reservoir, disconnect the fluid return hose at the 
reservoir and drain the fluid into a container. 


Remove the pressure hose from the pump. 
Remove drive belt as follows: 


Automatically Tensioned Belts: 


a. Install a 5/8-inch or 16mm closed end 
wrench on the tensioner pulley bolt and lift 
the tensioner arm away from the belt. 


Remove belt. Release the tensioner arm 
slowly. Do not allow the tensioner to snap 
back after the belt is removed because this 
may damage the tensioner. 


Manually Tensioned Belts: 


a. Loosen the power steering pivot and 
adjustment bolts. 


b. Remove belt. 


Remove the power steering pulley as outlined in 
this section. 


Remove power steering attaching bolts and 
remove the power steering pump. 


Installation 


1. Position the power steering pump and install and 
tighten all attaching bolts (leave the pivot and 
adjusting bolts slightly snug on manually 
tensioned belt systems at this time). 


Install the power steering pulley as outlined in this 
section. 


Install drive belt as follows: 


Automatically Tensioned Belts: 


a. Installa 5/8 inch or 16mm closed end 
wrench on the tensioner pulley bolt and lift 
the tensioner arm. 


Install belt over pulleys making sure that all 
six belt ribs are correctly seated in the pulley 
grooves and under tensioner arm. 


C. Release the tensioner arm slowly. 
Manually Tensioned Belts: 
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REMOVAL AND INSTALLATION (Continued) 


a. Install belt in the correct pulleys. Use belt 5. Connect the return hose to the pump, and tighten 
tension gauge T63L-8620-A or equivalent. the clamp. 

b. Inserta square drive ratchet wrench or 6. Fillthereservoir with Premium Power Steering 
breaker bar in the square hole in the power 


Fluid, EGAZ-19582-AA (ESW-M2C33-F) or 


steering bracket and adjust belt to 140-180 equivalent. Start the engine and turn the steering 


lbs tension (new belt) or 95-115 Ibs (belts 


| - wheel from stop to stop to remove air from the 
having more than 5 minutes of operation). system. 

Tighten the power steering pivot and | 
adjustment bolts. 7.  Checkfor leaks and recheck the fluid level. Add 


Т fluid if necessary. 
4. Installthe pressure hose to the pump fitting. 


Power Steering Pump Installation— 7.5L EFI 
Engine 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump Installation — 7.3L Diesel 
Engine 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump installation — 4.9L EFI 
Gasoline Engine 
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Power Steering Pump іпсіайайоп--5.01 and 5.8L 
EFI Gasoline Engine 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump Pulley 
Removal 


1. Install pulley remover Tool Te9L- 10300-B or 
equivalent on the pulley hub. 


Hold the pump and rotate the tool nut 
counterclockwise to remove the pulley. Do not 
apply in and out pressure on the pump shaft. 
Pressure will damage the internal thrust areas. 


C li STEERING PUMP PULLEY REMOVER- T69L-10300-B 


Әәә 


C II STEERING PUMP PULLEY REPLACER-T65P-3A733-C 
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Installation 


1. Placethe pulley on the pump shaft and install Tool 
T65P-3A733-C or equivalent. 


Hold the pump and rotate the tool nut clockwise 
to install the pulley on the shaft. The pulley hub 
face must be flush within £0.25mm (+0.010 in.) 
of the end of the pump shaft. Do not apply in and 
out pressure on the shaft. Pressure will damage 
the internal pump areas. 


Remove the tool. 


Rotor Shaft Seal 


Remove the pump as outlined in this section to replace 
the rotor shaft seal. 


Removal 


Drain as much fluid as possible through the filler 
tube. 


Remove the pulley from the pump following the 
procedures described in this section. 


Insert a sharp tool between the rotor shaft seal 
and the pump housing. Pry out the seal. Do not 
pry against the shaft or housing bore. 


Installation 


1. Remove the pump and bracket from the vise and 
lay it flat on the workbench. 
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Place a new rotor shaft seal on the shaft with the 
metal backing facing the pulley end of the shaft. 


Install the seal using an appropriate shaft seal 
installer. Tap the tool lightly with a small hammer 
until the seal is properly seated in the shaft hub. 


Install the pulley using Steering Pump Pulley 
Replacer, T65P-3A733-C or equivalent. 


Installing the Rotor Shaft Seal 


| 
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DISASSEMBLY AND ASSEMBLY 


Take the following precautions when servicing the 
power steering pump: 


Use a clean work bench and tools. 


Clean the exterior of the unit with solvent. Drain 
as much fluid as possible. 


If only the rotor shaft seal is being replaced, 
follow the procedures under Rotor Shaft Seal 
Removal and Installation in this section. 


Do notuse solvent on seals. 


Power Steering Pump 
Disassembly 


1. Clamp the front hub of the pump in a vise so the 
extending portion of the shaft points down. Do 
not clamp the pump too tightly or bearing 
damage may result. 


Remove the pressure union, O-ring assembly, and 
both mounting bolts from the back of the 
reservoir. Discard all seals and O-rings. 
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3. Rock the reservoir slightly back and forth to 4. Remove the mounting bolt and pressure union 
unseat the O-ring seal. Remove the O-ring and seals from the counterbored spaces in the pump 
discard. Remove the reservoir. housing. Discard the seals. 


Power Steering Pump Disassembled 
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RESERVOIR САР-3А006 CONTROL VALVE ASSY. HOUSING Yos tS 


384972-S ўи 3A561 
FLOW CONTROL SPRING . 
30586 
RESERVOIR-3A697 
SEAL--38584 KIT — ; 


PRESSURE СУ (ap) MY | 
UNION 
30654 
о SHAFT SEAL--38592 
RETAINING RING = | 


E © DOWEL PIN (2)—384973-S 


END Р.АТЕ-30589 SEAL SEAL 


O-RING SEAL SHAFT -3B559 
3B584 KIT PRESSURE PLATE O-RING SEAL (END PLATE)—384977.S 


attics CAM RING-3D585 


RETAINING RING КОТОВ 3D607 
384979.S O-RING SEAL 
VANES (10)—39711 THRUST PLATE-30590 
PRESSURE PLATE SPRING~3D576 US Ead (PRESSURE PLATE)—385643.S G4948.24 


Rotate the end plate retaining ring so that one end Removing the End Plate Retaining Ring 
of the ring is over the hole in the housing. Insert a 
small punch in the 3. 175mm (1/8 inch) diameter 
hole in the housing side opposite the flow control 
valve hole. Compress the retaining ring with the 
punch and remove the ring by twisting a 
screwdriver under the ring. 


Remove the end plate. The end plate is spring 
loaded and will generally sit above the housing 
level for easy removal. If the plate sticks, rock it 
back and forth lightly to free it. 


Remove the pressure plate spring. 


Remove the pump from the vise and turn it over 
allowing the flow control valve and its spring to fall 
out. Do not disassemble the flow control valve. 
Service it as a unit. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. 


10. 
11. 


With the end plate O-ring removed, tap very 
lightly on the end of the shaft until the pressure 
plate falls free. 


Remove the cam ring and vanes. 


Remove shaft and rotor assembly by pushing end 
of shaft through housing. 


Removing The Cam Ring, Vanes And Rotor 


12. 


13. 
14. 
15. 


16. 


BS) ns 
' 


VANES G5042-B 


Remove the retaining ring by clamping the shaft in 
a soft-jawed vise and prying the ring off the shaft 
with a pair of long nose pliers or a screwdriver. 
Do not damage the shaft with the vise jaws. 
Discard the retaining ring. 


Remove the rotor and thrust plate from the shaft. 
Remove both dowel pins from the housing. 


Remove the pressure plate and end plate O-ring 
seals from the housing bore and discard them. 


Remove the shaft seal only if it is worn or 
damaged. Removal will destroy the seal. 


Assembly 


1. 


Clean all metal parts with solvent. 


Steering Pump Power — Saginaw 


10. 
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If the shaft seal was removed, install a new seal 
following the instructions under Rotor Shaft Seal 
Removal and Installation in this section. 


Lubricate a new pressure plate O-ring seal with 
Premium Power Steering Fluid, E6AZ-19582-AA 
(ESW-M2C33-F) or equivalent and install it in the 
third groove from the rear of the housing. 


Clamp the end hub of the housing in a vise so the 
extending portion of the shaft points down. Do not 
clamp the bearing too tightly or damage may 
occur. 


Insert both dowel pins. 


Install the thrust plate on the shaft with the ports 
toward the splined end of the shaft. 


Install the rotor on the shaft with the 
counterbored end toward the thrust plate. 


Clamp the shaft in a soft-jawed vise. Install a new 
retaining ring on the splined end of the shaft by 
prying the ring open and sliding it down over the 
shaft until it seats in the ring groove. Use the 
round wire ring from the retaining ring service kit. 
Do not damage the shaft. 


Lubricate shaft with power steering fluid, and 
insert the shaft in the housing. Make certain the 
thrust plate slides properly on the dowel pins. 


Install the cam ring on the dowel pins with the 
rotation arrow toward the rear of the housing. 


Installing the Cam Ring 


ARROW 


11. 


G5043-1A 


Install the vanes in the rotor slots with the 
rounded edge of the vanes outward. Be sure the 
vanes slide freely. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Installing the Vanes in the Rotor 


12. 


13. 


G5044-1A 


Lubricate the pressure plate with Premium Power 
Steering Fluid, EGAZ-19582-AA (ESW-M2C33-F) 
or equivalent to prevent damage to the pressure 
plate O-ring seal. 


Install the pressure plate on the dowel pins with 
the circular spring depression toward the rear of 
the housing. The narrow slots in the plate should 
engage the dowel pins. To seat pressure plate, 
press it about 1. 19mm (1 / 16 inch) over the 
O-ring. 


Installing the Pressure Piate 


Ñ G5045-1A 


14. Lubricate a new end plate O-ring with Premium 


Power Steering Fluid, EGAZ-19582-AA 
(ESW-M2C33-F) or equivalent and install it in the 
second groove from the rear of the housing. 
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15. 


16. 


Install the pressure plate spring in the groove in 
the pressure plate. 


Lubricate the end plate with power steering fluid 
to prevent damage to the O-ring, and press it into 
the housing with an arbor press. Depress the end 
plate only far enough to allow installation of the 
retaining ring in its groove. 


Installing the End Plate Retaining Ring 


17. 


18. 


19. 


20. 


21. 


22. 


RO ^ 
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/ 
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— 
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Install the end plate retaining ring. Release the 
arbor press. 


Place the control valve spring in its hole and insert 
the control valve with the screened end towards 
the front of the housing. 


Install new mounting bolt and pressure union seals 
in the countersunk holes. Lubricate a new 
reservoir O-ring seal with Premium Power 
Steering Fluid, E6AZ-19582-AA (ESW-M2C33-F) 
or equivalent, and install it on the housing. 


Lubricate the inside edge of the reservoir with 
power steering fluid and install it on the housing. 
Align the holes in the reservoir and housing. 
Replacement reservoirs do not have an 
identification number. If a new reservoir is 
installed, imprint the model number of the worn or 
damaged reservoir on the new part for future 
identification. 


Insert the mounting bolt and tighten to 47 N-m (35 
ft-Ibs). 


Lubricate a new O-ring with Premium Power 
Steering Fluid, EGAZ-19582-AA (ESW-M2C33-F) 
or equivalent and install it on the pressure union in 
the groove next to the head hex. Insert the 
pressure union in the flow control valve hole in the 
back of the reservoir and tighten to specification 
listed at the end of this section. 
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SPECIFICATIONS 


SAGINAW POWER STEERING PUMP TORQUE LIMITS — ALL EXCEPT 7.3L DIESEL ENGINE 


Engine 
4.9L 5.0L 5.8L 
Description Size (300 CID) 1-8 | (302 CID) V-8 | (351 CID) V-8 


Support bracket to engine bolt 3/8-16 x .75 EM ae ee 
516-18 x 1,25 PENNE — 
DE сыр ы ш 


Е 
| 
Adjusting bot mens] — 
Umxüm| X — 
ee a БЕН 

adjusting bracket to engine bolt 

adjusting bracket bolt 

[Pump to adjusting bracket mat | mio | — 
[Pressure ne to pumpnut | — | X - 
i EC NE E 
NET ORUM NEC ME 


Pressure line to gear nut 


Return line to gear nut GEM UNE 


SAGINAW POWER STEERING PUMP TORQUE LIMITS — 7.3L DIESEL ENGINE 


Pressure and Retum Line to Pump pl sl 


DRIVE BELT TENSION 


3/8" and 15/32" 


(DAny belt operated for 10 minutes or more is considered a used belt. 


БЕНЕН” ИЕНІ 

| ЕСІТТІ: [= | m — 

Somon E E E E S 

Suppor аже w Adusing Becket (menre | wea — | ma — | 

Эйе — — молво ао | 23 — | 

[BeamaxdReunuepGe — — O O | se | 29  — 
i эю 


— 


Minimum Tension (for use at 
maintenance interval only) (Hot Engine) Installation Tension 
Belt Width 


CY2473-B 
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SPECIAL SERVICE TOOLS 


тте  — y 
impact Side Hammer — 2:12 Ше. 
TOOL NNNM I HN — 


Seal Remover 

Belt Tension 
T681-33610-AB 
0791 -33610-А Power Steering Analyzer 
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SECTION 11-02Е Steering Pump Power —ZF 
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VEHICLE APPLICATION 


All F-Super Duty Commercial Stripped Chassis and Motor 
Home Chassis Vehicles 


DESCRIPTION AND OPERATION 


The ZF power steering pump has been speciaily 
designed to supply pressurized oil to power steering 
and brake hydro-boost units. 


The ZF power steering pump is directly driven by the 
engine. As the driven shaft rotates the rotor, the 
slipper vanes inside the pump also move. The 
centrifugal force and pressurized oil forces the slipper 
vanes against the track of the cam ring. The oil passes 
from the two pressure chambers to the area between 
the rear cover and faceplate, thus pressing this plate 
against the cam ring at operating pressure. The oil 
then passes through a flow-limiting valve to the 
pressure line. 


DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering—General Service for 
diagnostic and testing procedures. 


External Leak Checks 


1. With vehicle engine off, wipe power steering 
hoses, steering gear, Hydro-boost lines and 
reservoir to aid in leak detection. 


If power steering fluid does not already include 
dye, mix one teaspoon of oil-soluble aniline dye 
into power steering fluid and fill reservoir to 
specification, if necessary. 


With engine running at 1000-1500 RPM, turn 
steering wheel all the way to the left and right 
several times. Do not hold wheels against far 
right or left position for more than 5 seconds to 
prevent damage to pump. 


Shut off engine. Check for leaks. 


Determine exact source of leakage. 


NOTE: Refer to Section 06-07C, Power 
Brake—Hydraulic Brake Booster for 
Hydro-boost leak checking procedures. 
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DIAGNOSIS АМО TESTING (Continued) 


Reservoir Leak Checks 2. Ifleakage exists at reservoir cover / cap or 


1. Ifleakage exists at reservoir ports, check hose dipstick, check fluid level for overfilling. Siphon 


; ; I excess fluid out with a suction gun to proper level. 
р proper installation and reservoir ports If leakage persists, provide proper sealing and 


tightness. If cover / cap remains loose, inspect 
cover / cap, gasket of reservoir for damage. 
Repair or replace as necessary. 


Noise . If kinks are present, repair or replace lines as 
1. If noise occurs during start up, or continues for required. 


any length of time, check all lines for kinks or 
restrictions. The supply line from the reservoir to 
the pump will cause the pump to make noise. 


REMOVAL AND INSTALLATION 


Always tag pump hoses before removal so they can 
be easily connected to their proper ports during 
installation. 
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REMOVAL ANO INSTALLATION (Continued) 


* : 
——M — . 


е 

i Power Steering System-- Motor Home Chassis 
| wie 7.9 €^: Engine 

| 

i 


foe == — = зш. a Le me 


CLAMP 
3.4-4.5 Nem 
(30-40 IN-LB) CLAMP 


1-1.5 Nem 
(9-13 IN-LB) 


BRACKET 


NC некен 
| 
| 


SOLT 


4205921 30745 NUT 


| ^ 40-64 Nm 
| (30-47 FT-LB) 


BOLY \ | 


RESERVOIR TO 
PUMP HOSE 
3691 


t 
І 


. 4605787 | : 


PRESSURE 


5 30745 (16-26 FT-LB) / Ё 7 “<р С 


(30-40 IN-LB) y 


, | CLAMP BOLY IN 
| 3.6-4.5 Мт 602725 — RESERVOIR «E 
© (30-40 IN-LB) PASSO | 


саф аьаа — 


х= 


жанынан _.- 


3A530 LINE 


3531 
/ | 
мот | RETURN 
y 21-32 Nm | HOSE 

(16-24 FT-LB) | ЗА005 


RETURN 
EW Y LINE 


3A713 


` PUMP HOSE LINE 
й 2591 3A005 


| 

| 

| 

| 
e POWER V / y/] N ы” — 
' CLAMP КІСІ NUT 7,071 Р е a 

, 32749 EC 21-32 Nem i | ` ЛІ ; == 

| 

| 

| 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump 
Removal 


1. 


Using a suction gun, remove as much fluid as 
possible from the reservoir through the filler 
opening or remove the return hose to drain the 
reservoir. 


Disconnect both hoses from the pump. Fasten 
both hoses in a raise position or plug 
disconnected ends to prevent the fluid from 
draining out. 


Loosen the power steering pump pivot bolt and 
adjusting bolt. Remove the drive belt. 


Remove the two power steering pump mounting 
bolts and remove the complete pump and bracket 
assembly. 
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POWER STEERING PUMP INSTALLATION 
MOTOR HOME CHASSIS 


41-61 N-m 
(30-45 FT-LB) 


3C511 WK Sas i iW 
BOLT Qu que 


SUPPORT 


41-61 Nm 
(30-45 FT-LB) 


tur “pume acuustine POWER STEERING 
PULLEY BRACKET 24674 
3D673 3A732 


7.5. Е.Ғ.І. GAS ENGINE G6749-1A 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering System — Commercial Stripped 
Chassis with 7.3L Diesel 


CLAMP PRESSURE LINE 

1-1.5 N:m 3F523 
(9-13 IN-LB) 27-41 N:m 
(20-30 FT-LB) 


RETURN HOSE 


3A005 RESERVOIR TO 


PUMP HOSE 
3E525 


CLAMP 
3.4-4.5 М-т 
(30-40 IN-LB) 


RESERVOIR 
ASSEMBLY 
3531 


CLAMP 
1-1.5 Nem 
(9-13 IN-LB) 


^ W. RETURN 


HOSE 
3A005 


PRESSURE LINE BOLT ; Шы Nes 
3F523 602726 
(15-24 FT-LB) 
POWER 
S STEERING RESERVOIR (2 
^ PRESSURE LINE ASSEMBLY , — 
3F524 3531 
CLAMP 
POWER STEERING 3.4-4.5 N-m 


RETURN LINE (30-40 IN-LB) А 
3A713 2245 
37-41 N:m — қу ° 
didis 27-30 FT-LB P 
STEERING l | 24% 
COOLER 
POWER STEERING RESERVOIR 
RETURN HOSE TO PUMP 
3A713 3E525 RETURN 1-1.5 Nem NUT 
27-41 Nm HOSE (9-13 IN-LB) 813 NUS 
(20-30 FT-LB) 3A005 


VIEW W (7-10 FT-LB) 


G6536-C 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Install the pump and bracket assembly and 
tighten the pump mounting bolts to 4 1-6 1 Nem 
(30-45 ft-Ib.) 


2. Adjust the pump belt tension as described in 
Section 03-05, Engine Accessory Drive. Tighten 
the adjusting and pivot bolts. 


installation 
Install replacement filter, filter cap and spring. 


Install gasket, cover, washer and wing nut. 


Fill reservoir to the cold mark with Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent. 


3. Connect all hoses to the pump, being sure to 
connect all lines to the correct ports. 


4. Fillthe reservoir to specifications as described DISASSEMBLY AND ASSEMBLY 


under Fluid Level Check in Section 11-00, 
General Steering Service. 


Power Steering Pump 
Disassembly 


Clean all dirt and oil from the external surface of the 
pump after removal. Handle all pump parts carefully to 
avoid nicks, burrs, scratches and dirt. 


CAUTION: To assure correct reassembly, record 
or mark all information as specified in the 
procedure. 


1. Forpumps with remote reservoirs, tip the pump 
to drain all oil from the intake tube. Rotate shaft to 
remove oil from internal cavities. 


POWER STEERING PUMP INSTALLATION 
COMMERCIAL STRIPPED 


SPACER 
386107 


Using the pump mounting bracket, clamp the 
pump assembly into a bench vise in such a 
position as to facilitate pump disassembly. 


CAUTION: Do not clamp on the pump or 
pulley. | 


(30-45 FT-LB) 


POWER STEERING 
PUMP ASSEMBLY 
3A674 


BOLT PUMP PULLEY Remove pulley with appropriate puller such as 
41-60 N-m 3D673 PUMP ADJUSTING T69L-10300-B or equivalent. 
(30-45 FT-LB) BRACKET 


3A732 


7.3L DIESEL ENGINE 


Filter Element (c 


NOTE: After a major power steering system failure, 
due to a pump or gear damage requiring replacement 
or major overhaul, the system must be purged and a 
new filter installed. 


Removal PULLER 


T69L-10300-B 
1. Using a suction gun, remove fluid from the 
reservoir through the filler opening or remove 
return hose to drain reservoir. 


2. Remove cover from reservoir. 
Take out spring, filter cap and filter. 


4. Ривһіп оп the pump rear cover to compress the 
internal spring. 


11-02Е-7 Steering Pump Power —ZF 11-02Е-7 
Кз. = ол хс 2. за са == >= == == == шас рыл ОЕК UM MERECE NN ЕЕ и ле с 


DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove hook spring ring from radial groove in NOTE: This O-ring is outboard of the backup ring. 


housing using pliers. NOTE: Check direction of rotation (arrow on cam 
ring) and location of the set pin: 


FRONT FACE 
PLATE 
ROTOR 
ASSEMBLY 
SET 
PIN 
BACKUP 
RING 
6. Remove cover and pressure spring. Remove O-RING 
internal O-ring and backup ring from rear cover. 
NOTE: O-ring is inboard of backup ring. REAR FACE (7452 
PLATE 4 
S 
2 G6204-B 


9. Clamp driveshaft in vice (use soft jaws) and with 
a soft mallet, tap on the housing to remove the 
driveshaft from the housing. 


PRESSURE 7 |_ 
SPRING 


б NR 


7. Remove the circlip from the groove. 


73 = 
SBS 
10. If the ball bearing is to be replaced, remove the 
rd ш. and press the bearing from the 
MEET š riveshaft. 
° i үсү. 
> 


G5084-1A 


8. Turn the housing over and remove the rear face 
plate. Remove O-ring and backup ring for the rear 
face plate from the housing. Remove the rotor 
assembly (rotor, cam ring, vanes and set pin) and 
front face plate from the housing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. If the shaft sea! requires services, pry the seal 
from the housing. Discard the seal. If the needle 
bearing requires service, press the needle 
bearing from the housing. 


BALL SHAFT 
BEARING SEAL 


PRESSURE 
SEAL SPRING 
RING 


VALVE HOUSING 
PISTON 


Assembly 
If removed, press in & new needle bearing. 


If removed, install a new snaft seal in the housing. 


If removed, press a new bearing onto the 
driveshaft. install the retaining ring in the 
driveshaft groove. 


Install the driveshaft and bearing assembly into 
the housing. 


PULLEY 
CIRCLIP ! 
нс 


| 

| 

exu ) 
к um 


ROTOR 
ASSEMBLY 


PLATE 
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BEARING RETAINING RING REMOVAL 


COVER LABEL 


REAR 
FACE PLATE 


(COVER SIDE) ү ^. 
М HOOK 
| SPRING 
BACKUP RING 


PRESSURE RING 
SPRING 


VANES (10) 


ROTOR ASSEMBLY — EXPLODED ViEW 
VIEW A 
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Install the bearing circlip in the groove. 


Install O-ring and backup ring on the rear 
faceplate in accordance with exploded view. 


Install the set pin, front faceplate and rotor 


assembly into the housing. 

NOTE: The cam ring of the rotor assembly must 
be installed with the arrow pointed in the direction 
of rotation. 
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DISASSEMBLY АМО ASSEMBLY (Continued) SPECIAL SERVICE TOOLS 


Install the O-ring and backup ring in the rear cover 
housing in accordance with exploded view. Place 
T63L-8620- 
-10300-B 


D 2... 2222. 
the rear pressure spring in the rear face plate. Belt Tension Gauge | 
Position the rear cover in the housing. Steering Pump Pulley Remover 


Press down on the rear cover plate and install the T65P-3A733-C Pump Pulley Replacer 


hook spring ring in the groove in the housing. 


. Press on the pulley with Tool T65P-3A733-C, or 
equivalent. 
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VEHICLE APPLICATION 


Applies to F-150—F-350, E-150—E-350, Bronco and 


F-Super Duty Series Vehicles 


DESCRIPTION 


The steering linkage is composed of Pitman arm, drag 
link and tie rod. The Pitman arm transfers the steering 
gear movements through the drag link and tie rod to 
the spindles. 


“сы жасағын ттан E 


DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering General Service for 
diagnostic and testing procedures. 


> oe eet: 


REMOVAL AND INSTALLATION 


Tie Rod and Drag Link Assembly 


Replace the drag link or tie rod if a ball stud is 
excessively loose, or if the tie rod or drag link is bent. 
Replace the boot seal if any nicks, cuts, or tears are 
present. Do not attempt to straighten a drag link or tie 
rod. 


Removai 


1. Remove the cotter pins and nuts from the drag 
link and tie rod ball studs. 


2. Using the Pitman Arm Puller, T64P-3590-F or 
equivalent, remove the drag link ball studs from 
the right hand spindle and the Pitman arm. 
Remove the tie rod bali studs from the left hand 
spindle and the drag link. 


3. When installing new drag link or tie rod end(s) or 
adjustment sleeve(s), turn the parts into the 
adjustment sleeve about the same distance used 
for the old assembly. Equalize the thread 
engagement of the short and long rod ends in the 
adjustment sleeve. This wil! provide an 
approximate toe-in setting. 


Тһе F-150—F-350, Bronco, F-Super Duty Chassis 
Cab and E-150— E350 steering linkage has 
adjustments in both the tie rod and the drag link. 


Instailation 


1. Position the drag link ball studs into the right hand 
spindle and the Pitman arm. Position the tie rod 
bail studs into the left hand spindle and the drag 
link. 


2. Seatthe studs into the tapered hole before 
tightening the nuts. Tighten the nuts to 
specifications. 


3. Install new cotter pins. 


4. Check toe-in and set toe-in as described in 
Section 04-00, Suspension General Service. 


5. After checking or adjusting toe-in, center the 
adjustment sleeve clamps between the locating 
nibs and position the clamps as shown to prevent 
clamp contact with surrounding components. 
Tighten the nuts to 40-57 N-m (30-42 ft-Ibs). After 
installing a tie rod or drag link, make sure the tie 
rod adjustment sleeves are correctly positioned. 
For the correct tie-rod adjustment sleeve position 
refer to the following illustrations. 
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REMOVAL AND INSTALLATION (Continued) 


Steering Linkage F-150 (4x4) and Bronco 
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FRONT OF VEHICLE e 


M ADJUSTING 
22) SLEEVE 


DRAG LINK 
BALL STUD 


ADJUSTING 
SLEEVE 


NOTE: TO PREVENT INTERFERENCE 
WITH OTHER COMPONENTS. ... 


FRONT OF VEHICLE 


«Як 


7 


VERTICAL DRAG LINK 


AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS DRAG LINK 

ON EACH ADJUSTING SLEEVE MUST BE POSITIONED BALL STUD VIEW A 

WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) AS STEERING LINKAGE MUST 

SHOWN WITH THE THREADED END OF THE BOLTS BE INSTALLED WITH STEERING TIE ROD 
ON THE LEFT HAND SLEEVE POINTING TOWARDS GEAR FIXTURED ON CENTER BALL STUD 


THE FRONT OF THE VEHICLE AND THE THREADED 
END OF THE BOLTS ON THE RIGHT HAND SLEEVE 
FACING REARWARD. 


( + 45° (à INPUT SHAFT) 
BALL STUDS MUST BE 
SEATED IN TAPERED HOLE 
TO PREVENT ROTATION WHILE 


ХЕ 2 TIGHTENING ATTACHING NUT F2843-J 


11-03-3 Steering Linkage 11-03-3 


REMOVAL AND INSTALLATION (Continued) 


Steering Linkage F-150 —F-350 (4x2) 


FRONT OF VEHICLE 


ess 


DRAG LINK 
BALL STUD 


ADJUSTING 
SLEEVE 


FRONT OF VEHICLE 


vu DRAG LINK 
38008 
E TIE ROD 
шын Жы BALL STUD 
VERTICAL 
| NUT-800895 

NOTE: TO PREVENT INTERFERENCE 70-100 Nem 

WITH OTHER COMPONENTS. (50-75 FT-LB) 
AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS 
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED | STEERING LINKAGE MUST s ADJUSTING 
WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) AS BE INSTALLED WITH STEERING 42569 SLEEVE 
SHOWN WITH THE THREADED END OF THE BOLTS GEAR FIXTURED ON CENTER 


(+45°@ INPUT SHAFT) 
BALL STUDS MUST BE 
SEATED IN TAPERED HOLE 


ON THE LEFT HAND SLEEVE POINTING TOWARDS 
THE FRONT OF THE VEHICLE AND THE THREADED 


END OF THE BOLTS ON THE RIGHT HAND SLEEVE 
FACING REARWARD. TO PREVENT ROTATION WHILE 


| 
VIEW А TIGHTENING ATTACHING NUT . 


11-03-4 Steering Linkage 11-03-4 


REMOVAL AND INSTALLATION (Continued) 


Steering Linkage —F-250 (4x4) 


DRAG LINK 


BALL STUD TIE ROD а NUT-800895 


BALL STUD 68-101 N-m 
(50-75 FT-LB) 


|. —MÁ А 
NOTE: TO PREVENT INTERFERENCE 
WITH OTHER COMPONENTS. | 
! 


VERTICAL 


ADJUSTING 
SLEEVE 


FRONT OF VEHICLE 


AFTER SETTING TOE, THE TWO CLAMP 
BOLTS/NUTS ON EACH ADJUSTING 
SLEEVE MUST BE POSITIONED WITHIN 
A LIMIT OF 45 DEGREES (PLUS/MINUS) 
AS SHOWN WITH THE THREADED END 
OF THE BOLTS ON THE LEFT HAND , 
SLEEVE POINTING TOWARDS THE DERE 
FRONT OF THE VEHICLE AND THE TIE ROD 
THREADED END OF THE BOLTS ON CLAMP BALL STUD 
THE RIGHT HAND SLEEVE FACING 40-57 N:m 


REARWARD. (30-42 FT-LB) 
VIEW A F3017-H 


Steering Linkage —F-350 (4x4) Monobeam Axle 


NUT-N800895 COTTER PIN 


70-100 N:m N642569 

(52-74 FT-LB) 

е, \| ys N NS 
оса 

CARY N da 


STEERING LINKAGE 
ROD AND LINK 
ASSEMBLY-3B008 


CLAMPS MUST BE INSTALLED IN ХЫ 

POSITION SHOWN WITHIN + 45° a еу”)! 
TIGHTEN NUTS 40-57 М-т (30-42 FT-LB) 
4 PLACES 


NOTE: BALL STUDS MUST 
BE SEATED IN TAPERS 
TO PREVENT ROTATION 
WHILE TIGHTENING NUT F4581-C 


11-03-5 Steering Linkage 11-03-5 


REMOVAL AND INSTALLATION (Continued) 


Steering Linkage — E-150 Through E-350 


NUT 
TIGHTEN TO 
68-101 N:m 
(50-75 FT-LB) 


ADJUSTING 
SLEEVE 


DRAG LINK 
BALL STUD 


Ж 
(4 
nu 


~S 
o 


S 


| 


3) 
6 


с 


NOTE: CLAMPS MUST BE INSTALLED 
IN POSITION SHOWN + 45° 


NOTE: CLAMP MUST BE INSTALLED 
IN POSITION SHOWN + 45° 


STEERING LINKAGE MUST BE 
INSTALLED WITH STEERING GEAR 
FIXTURED ON CENTER 
(+ 45° @ INPUT SHAFT) 
BALL STUDS MUST BE 


TIE ВОО 
pAlb Sie SEATED IN TAPERED HOLE 

TO PREVENT ROTATION WHILE 
TIGHTENING ATTACHING NUT 


DRAG LINK 
STUD 


E-250 AND E-350 INSTALLATION С 
d G6197-D 


11-03-6 Steering Linkage 11-03-6 
SBS a UNAM EE DAMM MMMCI 5, lÇi,w,ic⁄UIçIIÉI€I£çIB< YWIIIIIWIIQIW€ƏKIÉŠIƏN.NIZIIIIII>IIII—IES . а MEME EE CDNC ҒЫ ӘК БИЕ s 
REMOVAL AND INSTALLATION (Continued) 


Steering Linkage —F-Super Duty Chassis Cab 


ROD AND LINKAGE 
ASSEMBLY-38008 


COTTER PIN 
N642569 
ROD AND LINKAGE 
ASSEMBLY-38008 


UT 
TIGHTEN TO 


81-122 N-m 
(60-90 FT-LB) COTTER PIN 
N642569 


NUT N800895 | 
70-100 N-m (52-74 ш 
VIEW W | 


G6344-C 


11-03-7 Steering Linkage | 11-03-7 


REMOVAL AND INSTALLATION (Continued) 


Steering Linkage —F-Super Duty Commercial 
Stripped and Motor Home Chassis Vehicles. 


POWER STEERING LINKAGE INSTALLATION — F-SUPER DUTY COMMERCIAL 
STEERING STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 
GEAR 


COTTER 
PIN 
NUT 
NUT 
101-142 N:m NUT NUT аи 
(75-105 FT-LB) 75-105 М-т 75-105 - x 
(55-77 FT-LB) (55-77 FT-LB) 


LOCKNUT 
50-70 N:m ‘COTTER 
STEERING (37-52 FT-LB) | 
PITMAN -< 
ARM «v 
"d SPINDLE 
ARM 
NUT NUT | 
75-105 N-m TE Nd STEERING 
(55-77 FT-LB) S (55-77 FT-LB) > STOP BOLT 
VIEW A DRAG 
LINK COTTER i 
PIN SPINDLE 
COMMERCIAL STRIPPED CHASSIS VEHICLES SPINDLE CONNECTING 
MAIN VIEW ASSEMBLY ROD END 
NUT NUT 
CLAMP «ШІК FRONT OF VEHICLE 101-142 N:m 75-105 Nm 
(75-105 FT-LB) (99-77 27228) 
PITMAN 
90° ARM 
SLOT | \ | DRAG LINK 
ROD END | 
SPINDLE NUT COTTER PIN 
CONNECTING ROD 75-105 um 
әм 65-77 FT-L 
SPINDLE CONNECTING ROD CLAMP - COTTER MOTOR HOME CHASSIS VEHICLES 
INSTALLATION POSITION PIN VIEW A 


G6873-2A 


11-03-8 Steering Linkage 


REMOVAL AND INSTALLATION (Continued) 


Pitman Arm 


Replace the Pitman arm if the Pitman arm is bent. Do 
not attempt to straighten the Pitman arm. 


Removal 


1. Remove the cotter pin and nut from the drag link 
ball stud at the Pitman arm. 


2. Disconnect the drag link ball stud from the Pitman 
arm using Pitman Arm Puller, T64P-3590-F or 
equivalent. 


PITMAN 
ARM PULLER 
T64P-3590-F 


DRAG LINK 


G7012-1A 


3. Remove the Pitman arm attaching nut and 
washer. 


4. Remove the Pitman arm from the steering gear 
sector shaft using Pitman Arm Puller, 
T64P-3590-F. Remove the tool from the Pitman 


arm. 
PITMAN ARM 
ibo PULLER T64P-3590-F 


G3480-1C 


Installation 


1. Install the new Pitman arm assembly on the 
sector shaft with wheels in straight ahead 
position. Install the Pitman arm attaching washer 
and nut. Tighten the nut to specifications. 


2. Install the drag link ball stud on the Pitman arm. 
Tighten the nut to 68-101 N-m (50-75 ft-lbs) and 
install the cotter pin. 


Drag Link 


Refer to the illustrations under Tie Rod and Drag Link 
Assembly in the Removal and Installation portion of 
this section. 


Replace the drag link if the ball stud is loose, or the 
drag link is bent. Replace the boot seal if any nicks, 
cuts, or tears are present. Do not attempt to 
straighten a drag link. 


Removal 


1. Raise the vehicle on a hoist with the wheels in the 
straight ahead position. Refer to Section 50-04, 
Hoisting and Jacking in the Light-Medium-Heavy, 
Pre-Delivery manual. 


Remove the cotter pins and nuts from the ball 
stud at the Pitman arm and steering tie rod. 
Remove the ball studs from the linkage using 
Pitman Arm Puller, TO4P-3590-F or equivalent. 


Loosen the bolts on the adjuster clamp (if so 
equipped). Count the number of turns it takes to 
remove the drag link from the adjuster. 


Installation 


1. Install the drag link the same number of turns it 
took to remove it from the adjusting sleeve. Note 
the position of the clamps. Tighten the adjuster 
clamp nuts to 40-57 N-m (30-42 ft-Ibs). 


Make sure the ball studs are seated in the taper 
to prevent rotation while tightening. Install nuts 
and tighten to specifications. 


Install new cotter pins. 


Check toe-in and adjust toe-in as described in 
Section 04-00, Suspension General Service, 
under Adjustments. 


Steering Tie Rod 


Refer to the illustrations under Tie Rod and Drag Link 
Assembly in the Removal and Installation portion of 
this section. 


Replace the steering tie rod if the ball stud is loose or 
the rod is bent. Replace the boot seal if any nicks, cuts 
or tears are present. Do not attempt to straighten a 
bent rod. 


Removal 


1. Raise the vehicle on a hoist with the wheels in the 
straight ahead position. Refer to Section 50-04, 
Hoisting and Jacking in the Light-Medium-Heavy, 
Pre-Delivery manual. 


11-03-8 


11-03-9 Steering Linkage 11-03-9 
| | 
REMOVAL AND INSTALLATION (Continued) 


Remove the nut and cotter pin from the ball stud Installation 


on the tie rod. Remove the ball stud from the drag 1. Install the tie rod in the adi 
. : | juster sleeve the same 
link using Pitman Arm Puller, T64P-3590-F, or number of turns it took to remove it. Tighten the 


equivalent. tie rod nuts to 40-57 N-m (30-42 ft-Ibs). 
Loosen the bolts on the adjusting sleeve clamps. 
Count the number of turns it takes to remove the 


tie rod from the adjusting sleeve. Remove the tie 
rod. 


Make sure the ball stud is seated in the taper to 
prevent rotation while tightening. Install nut and 
tighten to specifications. 


Install new cotter pins. 


Check toe-in and adjust toe-in as described in 
Section 04-00, Suspension General Service, 
under Adjustments. 


Tie Rod Adjusting Sleeve and Ball Stud Installation 


Replace the ball stud if it is loose or the tie rod is bent. 1. install the adjusting sleeve on the tie rod and/or 
Replace the boot seal if any nicks, cuts, or tears are the ball stud in the sleeve the same number of 
present. Do not attempt to straighten a bent tie rod. turns it took to remove it. Tighten nuts to 40-57 

N-m (30-42 ft-Ibs). Make sure the adjuster clamps 
Removal are in the correct position. 


1. Raise the vehicle on a hoist with the wheels in the . Make sure the ball stud is seated in the taper to 
straight ahead position. Refer to Section 50-04, prevent it from rotating while turning. Install nut 
Hoisting and Jacking in the Light-Medium-Heavy, and tighten to specifications. Install new cotter 
Pre-Delivery manual. pins. 


Remove the ball stud from the Pitman Arm using Check toe-in and set toe-in as described in 
Pitman Arm Puller, T64P-3590-F, or equivalent. Section 04-00, Suspension General Service, 


. under Adjustments. 
Loosen the nuts on the adjusting sleeve clamp. 


Remove the ball stud from adjuster or adjuster 
from tie rod. Count the number of turns it takes to 
remove the sleeve from the tie rod or ball stud 
from sleeve. 


SPECIFICATIONS 


Refer to Section 11-00, Steering General Service, for 
Specifications not listed here. 


TORQUE SPECIFICATIONS — F-150 — F-SUPER DUTY, E-150 — E-350 VEHICLES 


Ft-Lbs 
50-75 
50-75 

170-230 
30-42 
60-90 
50-75 


Description 

Drag Link to Connecting Rod Ball Stud Nut 
Drag Link to Pitman Arm Ball Stud Nut 
Pitman Arm to Steering Gear Nut 

Adjusting Sleeve Nuts 40-57 
Adjusting Sleeve Nuts (F-Super Duty) 
Tie Rod to Spindle Ball Stud Nut 


68-101 
68-101 


68-101 
CG6345-2B 


11-03-10 Steering Linkage 11-03-10 


SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS F-SUPER DUTY COMMERCIAL 
STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 


[Wm | mu 


Pitman Arm Retaining Bolt and Nut 


Steering Connecting Rod Ends to 75-105 55-77 
Spindle Arms — Castellated Nut 


Steering Connecting Rod End Clamp 
— Bolt and Nut 


CG6533-1B 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


[Number |Оефоа —  ______/ 


11-04A-1 Steering Column— Shift Rod Within Tube 11-04A-1 


SECTION 11-04A Steering Column—Shift Rod Within 
Tube 


Applies to Ғ-150--Ғ-350, E-150—E-350, Bronco and 
F-Super Duty Vehicles 


DESCRIPTION 


Steering Column 


F-150 —F-350, Bronco and F-Super Duty Chassis 
Cab 


The F-150—F-350, Bronco and F-Super Duty 
vehicles are equipped with a slip-joint coupling shaft 
which attaches between the steering gear and the 
steering column lower shaft. The column itself features 
a concentric outer tube, internal shift tube, and 
steering shaft. The components are designed to 
collapse in the event of an accident. 


Once the column is collapsed, a new column and 
support bracket must be installed. 


E-150 — E-350 

The E-150—E-350 vehicles are equipped with a 
steering column which attaches the steering shaft 
directly to the steering gear. The column design 
features a concentric outer tube, internal shift tube, 
and steering shaft. The components are designed to 
collapse in the event of an accident. 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION (Cont’d.) 
Automatic Transmission Selector Indicator Floor Opening Cover Plate ................................. 11-04A-10 
(PRND?2 1) (PRN@)D 1) and (PRN(6)2 1)................ 11-04A-2 Ignition Lock Cylinder (Without Key) .................. 11-04A-13 
Ignition Switch Adjustment .................................. 11-04A-3 Ignition Lock Cylinder Assembly (With 
Steering Column Alignment ................................- 11-04A-2 Кау) ыы шамаламнаенымцы та Pe UR SR TUE 11-04A-11 
Steering Wheel Alignment For Spoke Ignition Lock Drive Gear .................................... 11-04A-17 
Position — Clear Vision..................................... 11-04A-3 Lower Bearing Retainer .....................................-. 11-04A-9 
DESCRIPTION Manual Transmission Key Release Button and 
Steering Соштп.................................................. 11-04A-1 WOVEN ois TT 11-04A-18 
DIAGNOSIS AND TESTING....................................... 11-04A-2 Steering Column —F-150 —F-350, Bronco and 
DISASSEMBLY AND ASSEMBLY F-Super Duty Chassis Cab ................................ 11-04A-5 
Non-Tilting Steering Column .............................. 11-04A-19 Steering Column — E-150 — E-350 ....................... 11-04A-8 
Non-Tilting Steering Column Flange and Steering Intermediate Shaft and Flex 
Locking Mechanism Subassembly .................. 11-04A-24 Coupling uu luu snae bes арамы арты 11-04A-5 
Steering Column Lower Bearing Retainer Steering Wheel.................................................... 11-04A-4 
Subassembly................................................. 11-04A-27 Upper Components— Steering Column: Upper 
Steering Shaft and Anti-Rattle Clips ................... 11-04A-27 Shaft Bearing, Flange, and Shift 
Eae mE 11-04A-23 Socket/Flange Extension ................................ 11-04A-9 
Tilt Mechanism Upper Shaft, Bearings, and SPECIAL SERVICE TOOLS..................................... 11-04A-29 
Flange Sub-Assembly..................................... 11-04A-25 SPECIFICATIONS.................................................. 11-04A-29 
REMOVAL AND INSTALLATION VEHICLE APPLICATION........................................... 11-04A-1 
Column Lock Actuator and Steering Wheel 
[Kod dl PETS 11-04А-11 
VEHICLE APPLICATION 


Once the column is collapsed, a new column and 
support bracket must be installed. 


E-150 —E-350, F-150 — F-350, Bronco and 
F-Super Duty Chassis Cab 


Four steering column versions are offered. There are 
two fixed wheel (non-tilting) columns; manual 4 and 
5-speed floor shift, and automatic column shift. There 
are two tilt columns; manual 4 and 5-speed floor shift 
and automatic column shift. The tilt columns feature 
five driving positions (two up, two down, and a center 
position). Both fixed and tilt columns feature an 
emergency warning flasher control, a turn signal 
indicating switch with lane change position, and are 
equipped with an anti-theft device which locks the 
steering system and, on automatic transmission 
equipped vehicles, the transmission linkage. 


11-04A-2 Steering Column —Shift Rod Within Tube 11-04A-2 


DESCRIPTION (Continued) 


F-Super Duty Commercial Stripped Chassis, Flexible Coupling Alignment E-150 — E-350 


Motor Home Chassis and E-350 Stripped Chassis 
Vehicles 


For steering column information on these vehicles, 
refer to Section 11-04B, Steering Column—Stripped 
Chassis Models. 


DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering— General Service, 
for diagnostic and testing procedures. 


ADJUSTMENTS 


NOTE: If the flexible coupling has been driven in a 
non-flat condition for more than 10 420 km (12,000 
miles), it is recommended that it be replaced. 


Steering Column Alignment 


F-150 —F-350, Bronco and F-Super Duty Chassis 
Cab 


There is no alignment adjustment of the steering 
column and coupling shaft. Alignment is maintained by 
the slip-joint coupling shaft attaching the steering 
column to the steering gear. If misalignment exists, 
check for indications of damage, such as bent or 
displaced components. For proper installation follow 
procedure described in this section. 


E-150—E-350 
Any stress or misalignment in the steering column tube 


and steering shaft should be eliminated before 
checking the steering gear adjustments. 


1. Loosenthe two bolts attaching the steering 
column bracket to the brake and clutch pedal 
support. 


Loosen the steering column opening cover 
plate-to-dash panel bolts (5). 


Loosen the steering column opening cover clamp 
bolt. 


Verify the coupling pin to flange cut-out clearance 
of 4.06mm (0. 160 inch). 


If required, loosen and retighten the flange 
coupling nuts to 19-28 N-m (14-2 1 ft-Ibs). 


Tighten the steering column-to-support bracket 
bolts to 26-36 N-m (19-27 ft-Ibs). 


Tighten the steering column floor opening cover 
oo panel bolts to 16-24 N-m (12-18 
ft-lbs). | 


Tighten the steering column opening cover clamp 
bolt to 16-24 N-m (12-18 ft-Ibs). 


PIN 


4.06mm 
SMALL | (0.160 INCH) SHIM 


STEERING 
SHAFT 
LOWER 
FLANGE 


FLEXIBLE 
COUPLING 


«ац 
SAFETY 4.06mm 
PINS = j — (6.160 INCH) 
SHIM 
VIEWED FROM TOP G2227-1G 
OF STEERING COLUMN 


Automatic Transmission Selector Indicator 
(PRND2 1) (PRN6)D 1) and (PRN@21) 


F-150 —F-350, F-Super Duty Chassis Cab and 
Bronco 


Functional Test 


NOTE: Use the following procedure to determine if the 
Automatic transmission selector indicator or the shift 
control Linkage needs to be adjusted: 


Position the selector lever in 6)(0 for C6) and hold the 
lever downward against the internal steering column 
stop. If the indicator flag totally fills the rectangular 
adjustment window, then the selector indicator is 
adjusted correctly. The shift control linkage must now 
be adjusted as detailed in Section 07-05, Shift Control 
Linkage. If the indicator flag does not totally fill the 
rectangular adjustment window while the selector 
lever is held against the stop, then continue with the 
following adjustment. 


Adjustment 


Adjust the indicator flag alignment in the following 
steps: 


NOTE: The shroud must be removed. 


1. With the engine stopped and the parking brake 
applied, place the transmission selector lever at 
the steering column in the @position (D position 
for C6 transmission) and hold the lever against 
the stop by applying an 8 pound weight to the 
selector lever. 


NOTE: This adjustment must be made in the © 
position only (D for C6). | 


Place the cable loop over the retainer pin on the 
shift socket casting (Fig. 6). Place the cable 
bracket in the “Т” slot in the column outer tube. 


Adjust cable bracket in slot until the indicator flag 
totally fills the rectangular adjustment under the 
© (D for C6). 


Tighten bracket screw to 2.25 N-m (20 in-Ib) 
without disturbing the flag's position. Release 
lever. 


11-04A-3 


ADJUSTMENTS (Continued) 


In all “R”, “М” о апа НЕР” or “R” “N”, “D” 
and '' 1", the indicator flag should totally fill the 
shift position letters or numerals. 


NOTE: After the shift lever indicator flag has been 
adjusted the manual linkage must be checked as 
detailed in Section 07-05, Shift Control Linkage. 


Selector Indicator Adjustment 


SELECTOR INDICATOR ADJUSTMENT 
- AOD 


THE INDICATOR FLAG MUST 
FILL THE D OR D POSITION 
|. C6 


Ignition Switch Adjustment 


The ignition switch is operated by a rod through the 
lock actuator rack and pinion driven by the key 
cylinder. Rotating the key clockwise from the fuil 
counter-clockwise stop, the positions are: 
ACCESSORY, LOCK, OFF, ON, and START. 


If the switch is properly adjusted: 


1. In ACCESSORY, the accessory circuit is 
operative, the steering wheel is locked and if 
equipped, the automatic transmission shift 
linkage is locked. 


2. In LOCK, all ignition switch electrical circuits are 
inoperative, the steering wheel is locked and if 
equipped, the automatic transmission shift 
linkage is locked. 


Steering Column—Shift Rod Within Tube 


In OFF, all ignition switch electrical circuits are 
inoperative and the steering wheel is unlocked for 
all gear shift lever positions. 


In ON (RUN), all ignition switch circuits (or 
"Accessory'' Circuits) are operative except the 
starter circuit and warning lamp proof circuit and 
the steering wheel is unlocked. 


In START, the engine ignition, warning lamp proof 
circuit and starter circuits only are operative and 
the steering wheel is unlocked. 


If the switch is out of adjustment see Section 
11-05, Steering Column Switches under 
Adjustments. 


Steering Wheel Alignment For Spoke 
Position — Clear Vision 


F-150 —F-350, Bronco and F-Super Duty Chassis 
Cab 


Steering wheel clear vision is preset at vehicle 
assembly prior to toe-adjustment and cannot be 
adjusted by removing the steering wheel and 
reindexing the steering wheel and steering shaft. 
Mating flats on the wheel hub and steering shaft 
assure that misindexing of these components is 
prevented. The alignment of the notches on the 
steering wheel hub and steering shaft confirm correct 
orientation. 


Acceptable Steering Wheel Position — Measured 
From Normal Spoke Angle F-150 —F-350, Bronco 
and F-Super Duty Chassis Cab 


GROOVE ON STEEL HUB OF 
STEERING WHEEL AND MARK ON TOP 
END OF STEERING SHAFT MUST 
BE IN LINE TO PROPERLY ALIGN 


STEERING WHEEL SPOKES STEERING WHEEL NUT SHALL BE 
CHECKED FOR MINIMUM 
| SPECIFIED TORQUE WITH HAND 
TORQUE WRENCH 


WHEEL 
CENTERLINE TO 
BE WITHIN 5* 
OF VERTICAL 
PLANE AFTER 
TOE-IN IS 
ADJUSTED 


CENTERLINE G3849-1C 


11-04A-3 


11-04A-4 
ADJUSTMENTS (Continued) 


Acceptable Steering Wheel 
Installation — Measured From Normal Spoke 
Angle E-150 — E-350 


STEERING WHEEL 
NUT SHALL BE 
CHECKED FOR 

MINIMUM SPECIFIED 
TORQUE WITH 
HAND TORQUE 

WRENCH 


WHEEL CENTERLINE 
TO BE WITHIN 5° 

OF VERTICAL 

PLANE AFTER 
TOE-IN IS ADJUSTED 


CENTERLINE 
G2288-1G 


NOTE: The following additional features for correct 
steering shaft and flex coupling alignment, do not 
pertain to F-Super Duty Stripped Chassis vehicles. 


Positive indexing of intermediate shaft pot joint to 
steering shaft and flex coupling to intermediate shaft 
are additional features to assure correct assembly. 
These are noted as follows: 


ө Pot joint alignment notch is at 12 o'clock when 
steering wheel is in straight ahead position. 


Resolve the clear vision complaint by re-adjusting toe 
= described in Section 04-00, Suspension General 
ervice. 


Steering Column—Shift Rod Within Tube 


Intermediate Shaft Installation F-150 —F-350, 
Bronco and F-Super Duty Chassis Cab 


BOLT 
N605804-S100 
34-46 N-m 
(25-34 FT-LB) 


G3126-1D 


Е-150--Е-350 

Steering wheel clear vision is preset at vehicle 
assembly prior to toe-adjustment and cannot be 
adjusted by removing the steering wheel and 
reindexing the steering wheel and steering shaft. 
Mating flats on the wheel hub and steering shaft 
assure that misindexing of these components is 
prevented. The alignment of the notches on the 
steering wheel hub and steering shaft confirm correct 
orientation. 


Positive indexing of the flex coupling to the steering 
gear and steering column flange are additional 
features to assure correct assembly. The small pin on 
the flex coupling is at 12 o'clock when steering wheel 
is in the straight ahead position. 


Resolve any clear vision complaint by re-adjusting toe 
as described in Section О4-ОО, Suspension General 
Service. 


REMOVAL AND INSTALLATION 


Steering Wheel 

F-150—F-350 апа E-150 — E-350 
Removal 

1. Disconnect the battery ground cable. 


2. Remove one screw from the underside of each 


steering wheel spoke, and lift the horn switch 
assembly (steering wheel pad) from the steering 
wheel. 


11-04A-4 


11-04A-5 Steering Column—Shift Rod Within Tube 11-04A-5 


REMOVAL AND INSTALLATION (Continued) 


Disconnect the horn switch wires by pulling the 
spade terminal from the blade connectors. On 
vehicles equipped with speed control, squeeze or 
pinch the ‘‘J’’ clip ground wire terminal firmly and 
pull it out of the hole in the steering wheel. Do not 
pull the ground terminal out of the threaded hole 
without squeezing the terminal clip to relieve the 
рга retention of the terminal in the threaded 
ole. 


Remove the horn switch assembly. 
Remove steering wheel retaining nut. 


Use Steering Wheel Puller, T67L-3600-A or 
equivalent and remove steering wheel from shaft. 
Do not hammer on the steering wheel or center 
shaft or use a knock-off type steering wheel puller 
as either procedure will damage the steering 
column. 


Installation 


Place the steering wheel on the steering column upper 
shaft, so that the mark and flat on the steering wheel is 
in line with the mark and flat on the steering column 
center shaft. 


1. installa steering wheel lock nut (382412-S2 or 
e Tighten the nut to 41-56 N-m (30-42 
ft-Ib). 


Connect the horn and speed control wires (if 
equipped). 


Install the steering wheel horn cover pad. Tighten 
the screws to 0.8-1.2 N-m (7-11 in-Ibs). 


Connect the negative (-) battery cable to the 
terminal. 


Test the steering column for proper operation. 


Steering intermediate Shaft and Flex Coupling 


F-150 — F-350, Bronco and F-Super Duty Chassis 
Cab 


Removal 

1. Remove bolt and nut connecting intermediate 
shaft to steering column. 
Remove the cover from the flexible coupling. 


Remove the pinch bolts and disengage the lower 
end of the intermediate shaft from the steering 
gear. 


Installation 
Install the intermediate shaft to steering gear and 
tighten the pinch bolt to 34-46 N-m (25-34 ft-Ibs). 


Install the cover over the intermediate shaft and 
attach to steering gear. 


Attach intermediate shaft to steering column. 
Install bolt and tighten to 34-46 N-m (25-34 ft-Ibs). 


BOLT 
N605804-S100 
34-46 N-m 
(25-34 FT-LB) 


INTERMEDIATE 
SHAFT 
3E751 


G3126-1D 


Steering Column —F-150—F-350, Bronco and 
F-Super Duty Chassis Cab 


Removal 


Set parking brake before proceeding. Also remove the 
battery cable from the negative terminal. 


Remove bolt and nut attaching intermediate shaft 
to steering column. 


Disconnect shift linkage rod(s) from column 
(automatic transmission only). 


Remove steering wheel as outlined in this section. 
If a tilt steering column is being serviced, the 
steering wheel must be in the full “ОР” position 
when it is removed, be sure the full “ОР” position 
is attained. 


Remove the steering column floor opening cover 
plate screws. 


Remove shroud by loosening screw at bottom, 
selecting position “1” on automatics and 
spreading shroud open. Pull shroud out of 
instrument panel opening, while pulling up and 
away from column. 


Remove PRND? 1 indication actuation cable 
(automatics). 


Remove the instrument panel column opening 
cover. 


Remove the bolts attaching the column support 
bracket to the pedal support bracket. 


Disconnect the turn signal-hazard warning and 
ignition switch wiring harnesses. 


10. Remove column from vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


11. Remove column support bracket from steering 
column. 


Installation 


1. Attach steering column support bracket making 
sure turn signal-hazard warning wiring is on 
outboard side of column. Tighten nuts to 18-51 
N-m (13-38 ft-Ibs). 


2. Start the floor opening cover clamp bolt and 
press the plate until clamp flats touch the stops 
on column outer tube. 


3. Load column into engine compartment through 
opening in floor. 


4. Connect turn signal-hazard warning and ignition 
switch wiring harnesses. 


5. Raise column up to pedal support bracket and 
hand start the two bolts. 


6. Fasten floor opening cover plate to floor. Tighten 
to 8-14 N-m (6-10 ft-lbs). 


7. Tighten the two support bracket bolts 26-37 Nem 


(19-27 ft-lbs). 


Steering Column—Shift Rod Within Tube 


12. 


13. 
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Tighten the cover plate clamp bolt 11-24 Nem 
(8-18 ft-lbs). 


Install and adjust the PRND? 1 indication actuation 
cable on automatics as described in this section. 


Install instrument panel steering column opening 
cover. 


. Mount shroud by selecting position “1” on 


automatic transmissions, spreading shroud 
around steering column and through opening in 
instrument panel. Post on interior will index 
shroud when properly positioned. 


Tighten screw at bottom of shroud 1.1-1.7 Nem 
(10-15 in-Ibs). 


Attach shift linkage rod to column (automatic 
transmission only). If required, adjust the shift 
linkage as outlined in Section 07-05, Shift Control 
Linkage. 


. Fasten intermediate shaft to steering column. 


Tighten to 46-68 N-m (35-50 ft-lbs). 


NON-TILT 


9 » 7E229 
ЖАТУ 


CABLE MUST ВЕ ROUTED 
OUTSIDE T/S HARNESS 


VIEW SHOWING TRANSMISSION 

CONTROL SELECTOR INDICATOR 
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ТИТ COLUMN-AUTOMATIC 


STEERING 
COLUMN 
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STEERING 
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STEERING WHEEL 
3600 NUT 
382412-S2 
IGNITION 41-56 N-m 


LOCK CYLINDER (30-42 FT-LB) 


SPRING PIN 
AUTOMATIC 


FOR INSTALLATION TRANSMISSION 

STEERING OF 4 SPEED COLUMN 390022-S2 
COLUMN SAME AS MAIN VIEW 

3C529 EXCEPT AS SHOWN SHIFT LEVER 


7202 


TRANSMISSION 
INDICATOR 
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TURN SIGNAL 
LEVER 
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STEERING 
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(19-27 FT-LB) 
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REMOVAL AND INSTALLATION (Continued) 


Steering Column—E-150—E-350 
Removal 


1. 
2. 


3. 


10. 


Set the parking brake. 


Remove the battery cable from the negative (-) 
post. 


Remove the two nuts attaching the flexible 
coupling to the steering shaft flange. 


Remove the shift linkage rod from the steering 
column (automatic transmission only). 


Remove the steering wheel as described in this 
section. If a tilt steering column is to be serviced, 
the steering wheel must be in the full “UP” 
position when it is removed. Be sure the full “UP” 
position is attained. 


Remove the steering column floor opening cover 
plate screws. 


Remove the shroud by loosening the screw at the 
bottom. Place the shift lever in “1” on automatic 
transmission models. Spread the shroud and 
withdraw it from the instrument panel opening 
while pulling up and away from the column. 


Remove the instrument cluster column opening 
cover. 


Remove the two bolts attaching the column 
bracket to the pedal support bracket. 


Disconnect the turn signal-hazard warning and 
ignition switch wiring harnesses. 


Steering Column —Shift Rod Within Tube 11-04A-8 


11. Remove the steering column from the vehicle. 


12. Remove the steering column support bracket 
from the column. 


Installation 
1. Placethe steering column in the vehicle. 


2. Connect the turn signal-hazard warning and 
ignition switch wiring harnesses. 


3. Inserting the steering shaft flange through tne 
floor opening such that the flange engages the 
flexible coupling, raise the steering column up to 
the pedal support bracket. Loosely install the 
column support bolts. 


4. When the column has been removed, the flange 
assembly will be fully telescoped into the column. 
Gently tap the flange down to engage the flexible 
coupling. 


5. Loosely install the flexible coupling flange nuts 
and floor plate fasteners. 


6. Align the steering column and flexible coupling as 
described in Steering Column Alignment and 
Adjustments in this section (Steps 4-8). Instali the 
steering wheel and align as described in this 
section. 


7. Attach the shift linkage rod (automatic 
transmission only). If required, adjust the shift 
linkage as outlined in Section 07-05, Shift Control 
Linkage. 


8. Connect the battery. 
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Steering Column Installation — E-150 —E-350 


PIN 
AUTOMATIC 
WASHER агы TRANSMISSION 
12-18 N-m 390022-S2 
(9-13 FT-LB) TRANSMISSION 
SHIFT LEVER 


7202 


BRACKET 


STEERING 
COLUMN 


Ф. 72% 
VIEW Y 
UPPER BRACKET 
ASSEMBLY-367 
TURN SIGNAL ыды 
AND EMERGENCY BOLT- 
SIGNAL SWITCH u^ SEEN 
ASSEMBLY-138302 (13-38 FT-LB) BOLT 
26-37 N-m 
(19-27 FT-LB) 


AUTOMATIC TRANSMISSION SHOWN 
MAIN VIEW 


Upper Components —Steering Column: Upper 
Shaft Bearing, Flange, and Shift 

Socket /Flange Extension 

To facilitate service of upper steering column 
components, steering column removal and 
disassembly is recommended. Refer to Disassembly 
and Assembly —Steering Column in this section. 


Lower Bearing Retainer 
F-150 —F-350, Bronco and F-Super Duty 


The bearing retainer may be removed and 
disassembled without disassembling the rest of the 
column. 


NOTE: For E-150—E-350 vehicles the steering 
column must be removed in order to service the lower 
columns. See Disassembly and Assembly in this 
section. 


Steering Column— Shift Rod Within Tube 


IGNITION LOCK 
CYLINDER-11A606 


STEERING 


WHEEL 

3600 
NUT-382412 
41-56 Nem 
(30-42 FT-LB) 


TURN SIGNAL 
HANDLE-13305 


SHROUD PIN MUST BE ENGAGED 
IN UPPER HOLE IN STEERING 
COLUMN BEFORE INSTALLING 
SHROUD SCREW 


STEERING 
COLUMN 
3C529 


SHROUD SCREW 


55927 


FOR 4 SPEED TRANSMISSION 
VIEW Y 


VIEW Z 


Removal—From The Vehicle Without Column 
Removal 


1. Disconnect steering coupling shaft from steering 
column. 
2. Remove the three bearing retainer screws. 


3. Remove the bearing retainer assembly. 


Installation — While Column Is In Vehicle 


1. Install the bearing retainer assembly on steering 
shaft aligning flats on shaft with flats on shaft 
retainer. 


Slide bearing retainer onto shaft and into position, 
being careful not to compress telescoping 
steering shaft. 


Fasten the bearing retainer assembly to column 
outer tube 1.4-2.3 N-m (12-20 in-Ibs). 
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REMOVAL AND INSTALLATION (Continued) 


4. Centerline of coupling shaft attachment hole must 5. Attach the coupling shaft and tighten the bolts to 
extend 20.3mm (0.8 inches) below bearing 6 1-80 N-m (45-59 ft-Ibs). 
retainer lower face. Minor adjustments may be 
made by gentle tapping in the appropriate 
direction on the shaft. 


Automatic Transmission Non-Tilting Steering 
Column Exploded View —F-150 —F-350, Bronco 
and F-Super Duty Chassis Cab 


UPPER BEARING AND 


INSULATOR COVER SHIFT RETAINER Br 
SNAP UPPER SOCKET 
RING FLANGE 
SHIFT TUBE 
RETAINING 
SCREW - ld. 
QN ro w 
J 
BOLTS ⁄ // LOWER 
‚' BEARING 
RETAINER 


Т 
WIRING o Re 


__ HARNESS 


TURN SIGNAL/HAZARD 
WARNING SWITCH 


COLUMN 
SHIFT 
STEERING 
SHAFT 


G5592-2B 


Floor Opening Cover Plate 6. Remove the cover plate clamp and remove cover 
plate. 

Removal 

Remove the steering column from the vehicle as Installation 


described in thi ion. 
bed inthis sect 1. Install cover plate on steering column outer tube 


Remove the lower bearing retainer as described so that the dished surface is facing up the 
in the preceding procedure. column. Reinstall clamp ensuring clamp engages 


Drill out the shift tube retention rivet on automatic cover piate tabs. 


transmissions. . Hand start the clamp bolt. 


Drive out the shift lever pivot pin and remove the 3. Reverse the removal procedure. Install a new 


shift lever on automatic transmission vehicles. 3/ 16 inch pop rivet. 


Partially withdraw the shift tube assembly on 
automatic transmissions. 
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REMOVAL AND INSTALLATION (Continued) 


Rivet Removal —Non-Tilt Steering 
Column — Automatic Transmission 


VIEWA 


Column Lock Actuator and Steering Wheel 
Lock Pin 


Removal 


1: 


Remove the steering column from the vehicle as 
described in this section. 


Disassemble the column as described in this 
section to remove the flange. 


Remove the ignition lock drive gear described in 
this section. 


Withdraw the steering wheel lock pin— ignition 
switch actuator assembly. 


Remove and discard the retaining clip at the 
lower end of the lock pin. Remove the pin and 
spring from the ignition switch actuator. Do not 
lose the spring. 


installation 


1. 


Install a new lock pin and clip, and the old lock pin 
spring in the actuator. 


Place the steering wheel lock pin-ignition switch 
actuator assembly in the flange casting. 


Install the lock drive gear as described in this 
section. 


Steering Column— Shift Rod Within Tube 


G4195-2A 


Assemble the column as described in this section. 


Install the steering column as described in this 
section. 


Ignition Lock Cylinder Assembly (With Key) 
Removal 


Disconnect the battery ground cable. 


Remove the steering wheel pad and the steering 
wheel as described earlier in this section for 
Non-Tilt Steering Columns only. 


Place the gear shift in PARK (with automatic 
transmission) and turn the lock cylinder with the 
ignition key to ON position. 


Place З. 17mm (1/8 inch) diameter wire pin or 
small drift punch and depress the retaining pin 
while pulling out on the lock cylinder to remove it 
from the column housing. The pin is located inside 
the column near the base of the lock cylinder on 
Non-Tilt Steering Column. On Tilt-Steering 
Columns, the pin is located adjacent to the 
Hazard Warning Button. 
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REMOVAL AND INSTALLATION (Continued) 


Non-Tilting Column Mechanism 


MOUNTING LOCKING BUTTON 
SCREWS SNAP RETAINER COLUMN LOCK 
(3) REQUIRED ACTUATOR AND 


STEERING WHEEL 


T-BOLT RETAINING LOCK PIN ASSEMBLY 


NUTS (2) REQUIRED 


IGNITION LOCK 
ACTUATOR ROD TO 
IGNITION SWITCH 


TURN SIGNAL 
SWITCH 


_ A Nt -HH 


f әс d ) i 

г А} aan і 

Ad) No LL 
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HAZARD 


WARNING WIRE LOOM 


FLANGE VY 


SWITCH CASTING KQ) 
A 
564 LOCK 
DRIVE GEAR 


LOCK 
BEARING 


WIRE PIA T/S 
HARNESS 


SNAP RING 


LOCK CYLINDER 


KEY BUZZER 
TERMINAL 
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Installation 
1. Lubricate the lock cylinder with grease. 


2. Toinstall the lock cylinder, turn the lock cylinder 
to the ON position and depress the retaining pin, 
then insert the lock cylinder into its housing in the 
flange casting. Assure that the cylinder is fully 
seated and aligned into the irterlocking washer 
before turning the key to the OFF position. This 
action will permit the cylinder retaining pin to 
extend into the cylinder casting housing hole. 


Steering Column—Shift Rod Within Tube 


3. Using the ignition k xy, rotate the lock cylinder to 
insure correct mechanical operation in all 
positions. 


4. Install the steering wheel and steering wheel pad 
as described earlier in this section on Non- Tilt 
Steering Columns only. 


5. Connect the battery ground cable. 


6. Check for proper start in Park or Neutral. Also 
check to make certain that the start circuit 
Cannot be actuated in the Drive and Reverse 
positions. 


Lock Retaining Pin Access Slot—Non-Tilt Column 


IGNITION CYLINDER 
IN “ON” POSITION 
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REMOVAL AND INSTALLATION (Continued) 


Tilt Column Mechanism 
LAST TOOTH ON GEAR 


MUST ENGAGE LAST LOWER 
NOTCH ON ACTUATOR FOR 
CORRECT INSTALLATION v 


COVER CASTING 
MOUNTING SCREW 


(4 REQ'D) UPPER 
ACTUATOR 
MOUNTING SCREW 3E723 


(2 REQ'D) 


DRIVE GEAR IGNITION 

STEERING WHEEL ROD 
LOCKING PIN 11A599 
5» 3Е718 


BUZZER SWITCH 
(AA LOCK CYLINDER) 


UPPER COVER 
CASTING—3D505 SNAP RING 


55559 BEARING 


LOCK CYLINDER 
11582 


hon SERING CLIP—3€701 


DRIVE GEAR-3E717 


HAZARD 
FLASHER SWITCH 


IGNITION ROD-11A599 
MOUNTING 
SCREW 

(1) REQ'D) 


ALLEN SCREW 
RETAINER ASSEMBLY 
3499 (3 REQ'D) 


Dy >, | 
ә 
wa) 
` 


KEY WARNING BUZZER TERMINAL 


4] | b у 


TO RELEASE LOCK CYLINDER 
INSERT WIRE PIN IN HOLE 
(KEY IN ON POSITION 
AND SHIFT LEVER IN PARK) 


WIRE 
IA T/S 


HARNESS QUICK 


ГТ 
7) COUPLER 
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Ignition Lock Cylinder (Without Key) . To gain access to the ignition switch remove the 


NOTE: The following procedure applies to vehicles Steering оиа Sirom Bis stood 
222... 9 E is "e 4. column. Detach and lower the steering column 
жиегеллечишопоскте торегацуе ane пес assembly from the brake pedal support bracket 

cylinder cannot be rotated due to a lost or broken as described earlier in this section 

ignition key and the key number not known or the lock 

cylinder cap is damaged and/or broken to the extent . Remove the ignition switch and key warning 

that the lock cylinder cannot be rotated. buzzer terminal and pin it in the LOCK position as 
described in this section under Adjustments. 


Removal (Non-Tilting Column) . Remove the turn signal switch from the column 
Disconnect the battery ground cable. assembly as described in this section. 


Remove the steering wheel and pad assembly as . Remove the upper bearing snap ring and the (2) 
described earlier in this section. T-bolt retaining nuts that secure the flange casting 
to the outer tube. Remove the entire flange 


Remove the turn signal lever from the steering casting assembly, the upper shaft bearing, the 


column. 


lock cylinder assembly, the ignition switch 
actuator and the ignition switch actuator rod by 
pulling the assembly over the end of the steering 
column shaft. 
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REMOVAL AND INSTALLATION (Continued) 


Removing Flange Casting 


Remove the lock actuator insert, the T-bolts, and 
the PRND? 1 insert on automatic transmissions or 
the key release lever assembly on manual 
transmissions. 


Replace the above assembly with a new 
assembly consisting of: | 

(1) 3511 Flange 

(1) 11582 Lock Cylinder Assembly 

(1) SE7 17 Lock Gear, Steering Column Lock 
(1) 3E700 Bearing, Steering Column Lock 


(1) 3C610 Retainer, Steering Column Upper 
Bearing 


(1) 3E723 Actuator Assembly, Steering Column 
Lock 


. Install the key release lever assembly on 4-speed 
equipped vehicles and the PRND? 1 insert on 
vehicles with automatic transmission. Install the 
T-bolts and lock actuator insert. 


NOTE: Retain the ignition switch actuating rod 
from the removed casting assembly and use it 
with the new flange casting assembly. 


Installation (Non-Tilting Column) 


Reassemble the above parts, install a new upper 
shaft bearing (3517) and set the actuator to drive 
gear as described earlier in this section. 


ROD-ACTUATING 
RETAIN FOR USE 
WITH NEW ASSEMBLY 


LIFT HOUSING ASSEMBLY 
OUT AND OVER 
END OF SHAFT 


Install the turn signal —hazard warning switch 
and key warning buzzer as described earlier in 
this section. 


Install the ignition switch, check and/or adjust for 
proper function as specified in this section. 


Install the steering column assembly to the brake 
pedal support bracket as specified earlier in this 
section. 


Install the steering column trim shrouds, steering 
wheel and pad assembly as specified earlier in 
this section. 


Install the turn signal lever. 


Using the ignition key, rotate the lock cylinder to 
insure correct mechanical operation in all 
positions. 


Connect the battery ground cable. 


Check for proper start in Park and Neutral. Also 
check to make certain that the start circuit 
cannot be actuated in the Drive and Reverse 
positions. 


Removal (Tilting Column) 


1. Disconnect the battery ground cable. Remove the 
steering column trim shrouds as described earlier 
in this section. 
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REMOVAL AND INSTALLATION (Continued) 


2. Tape the gap between the steering wheel hub and 
the cover casting. Cover the entire circumference 
of the casting. Also cover the adjacent seat and 
floor area with a suitable covering to protect the 
surrounding interior upholstery. Pull out the 
hazard flasher switch and tape it down toward 
the floor to provide clearance for drilling out the 
lock cylinder retainer pin. 


Taping Hazard Switch 


/ 
TAPE HAZARD 


BUTTON WITH A y 
DOWNWARD LOAD 7] 


i X 
CS 0-5 
TAPE GAP BETWEEN 
STEERING WHEEL жне ғақ 
AND HOUSING 
— G5589-2A 
3. Thetil column lock cylinder retaining pin is Drilling Out The Lock Retaining Pin 
located on the outside of the steering column 
cover casting adjacent to the hazard flasher 
button. 
4.  Tiltthe steering column to the full up position and STEERING WHEEL 
prepunch the lock cylinder retaining pin with a FULLUPFON T OÑ 
prick punch. Using a 3.17mm (1/8 inch) diameter 
drill with a right angle drive, drill out the retaining е? 
pin, going no deeper than 12.7mm (1/2 inch). 
‚ 574 | RETAINING PIN 
NOTE: When drilling out the retaining pin, take ACCESS HOLE 
care not to damage the cover cast housing or the 
hazard flasher switch. 


G2944-1A 


Tilt the steering column to the full down position. 
Place a chisel at the base of the ignition lock 
cylinder cap, and, using a hammer, strike the 
chisel with sharp blows to break the cap away 
from the lock cylinder. 
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REMOVAL AND INSTALLATION (Continued) 


Breaking The Cap Away From The Lock Cylinder 


™ 
APPLY FORCE 
IN THIS 
DIRECTION 


Drilling Out the Cylinder 


NOTE: DRILL DOWN THE MIDDLE OF THE 
LOCK CYLINDER REMAINING ON 
THE CENTER LINE FOR APPROXIMATELY 
45mm (1 3/4 INCH) DEEP. REMOVE 
LOCK AND DRILL SHAVINGS. 


NOTE REMOVAL 
OF CHROME CAP 


9.8mm (3/8 INCH) 
DIAMETER DRILL 


7. Remove the steering wheel and pad as described 
earlier in this section. 


8. Remove the turn signal lever from the column and 
then remove the two attaching screws from the 
turn signal switch and one attaching screw from 
the key warning buzzer terminal. Lift the turn 
signal switch up and over the end of the steering 
shaft but do not disconnect it from the wiring 
harness. 


9. Remove the four attaching screws from the cover 
casting and lift the casting over the end of the 
steering shaft allowing the turn signal switch to 
pass through the cover casting. The removal of 
the cover casting will expose the upper actuator 
(3Е7 23). Remove the upper actuator. 
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6. Using a 9.8mm (3/8 inch) diameter drill, drill 
down the middle of the ignition lock key slot 
approximately 45mm (1-3/4 inch) until the lock 
cylinder breaks loose from the steering column 
cover casting. Remove the lock cylinder, and the 
drill shavings from the base of the cover cast 
housing. 


©; V 


IAS 
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. Remove the drive gear, snap ring and washer 
from the cover casting along with the upper 
actuator mentioned above. Thoroughly clean the 
components in an acceptable cleaning solution. 
Carefully inspect all components for any damage 
resulting from the drilling operation. If any of the 
components show signs of damage, they must be 
replaced. Clean the removed cover casting with 
compressed air to remove any drill shavings or 
foreign particles and carefully inspect it for 
damage. If the cover casting is damaged, replace 


it with a new one primed and painted to match the 
existing column. 


Installation (Tilting Column) 


1. Lubricate the tang of the lock cylinder with 
grease. 
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REMOVAL AND INSTALLATION (Continued) 


Attach the upper actuator to the lower actuator 
and lubricate the upper actuator. Reassemble the 
Cover casting, upper actuator, turn signal switch 
and lever, lock drive gear, lock cylinder, steering 
wheel and pad, and the steering column trim 
shrouds as described earlier in this section. 


Using the ignition key, rotate the lock cylinder to 


insure correct mechanical operation in all 
positions. 


Connect the battery ground cable. 


Check for proper start in Park or Neutral. Also 
check to make certain that the start circuit 
cannot be actuated in the Drive and Reverse 
positions. 


Ignition Lock Drive Gear 
Removal 


1. 


Remove the lock cylinder assembly as detailed in 
this section. 


Insert a flat-bladed screwdriver in the recess of 
the drive gear at the bottom of the lock cylinder 
housing. Turn the lock drive gear 
counterclockwise three notches. 


Remove the snap ring, washer and lock drive 
gear from the lock cylinder housing. Note the 
position of the drive gear to the rack teeth. 


Installation 


1. 


Install the lock drive gear in the housing in the 
same position as noted during removal. 
Installation is correct if the last tooth on the drive 
gear is meshed with the last tooth on the rack. 
Install the washer and snap ring. 
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2. Using the screwdriver blade, turn the drive gear 
clockwise three notches. 


З. Install the lock cylinder. 
Non-Tilting Column Mechanism 


MOUNTING LOCKING BUTTON 
SCREWS SNAP RETAINER 


(3) REQUIRED 
T-BOLT RETAININ 
NUTS (2) REQUIRED 
TURN SIGNAL 
SWITCH 


Аы. 
BS l 


COLUMN LOCK 
ACTUATOR AND 
STEERING WHEEL 
LOCK PIN ASSEMBLY 


IGNITION LOCK 
ACTUATOR ROD TO 
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SWITCH 


SNAP CASTING 
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22 LOCK 
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LOCK 
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SNAP RING 


LOCK CYLINDER 


KEY BUZZER 
TERMINAL 
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REMOVAL AND INSTALLATION (Continued) 


Tilt Column Mechanism 
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LAST TOOTH ON GEAR 
MUST ENGAGE LAST 
NOTCH ON ACTUATOR FOR 
CORRECT INSTALLATION 


COVER CASTING 
MOUNTING SCREW 
(4 REQ'O) 


UPPER 


ACTUATOR 


MOUNTING SCREW 
(2 REQ'D) 


STEERING WHEEL 
LOCKING PIN 
3Е718 


g ГУ) 
Z zi Ө. 
SS бы; ON 


HAZARD 
FLASHER SWITCH 


SIGNAL 
SWITCH 


MOUNTING 
SCREW 
(1) REO'D) 


©)» Дуу 


3 


KEY WARNING BUZZER TERMINAL 


TO RELEASE LOCK CYLINDER 
INSERT WIRE PIN IN HOLE 
` (KEY IN ON POSITION 
AND SHIFT LEVER IN PARK) 


WIRE 
IA T/S 
HARNESS 


Manual Transmission Key Release Button and 
Lever 


NOTE: All manual transmission equipped vehicles 
require the column to be removed from the vehicle to 
service these components. 


Removal 


Remove the steering wheel as described in this 
section. 


Remove the shroud. 


Remove the three screws retaining the flange 
extension. Allow the extension to slide down the 
column. (Manual 4-speed only). 


Remove the turn signal lever (non-tilt only). 


Remove the turn signal-hazard warning switch 
and key warning buzzer terminal retaining 
screws. Withdraw the switch from the flange, 
over the steering shaft, and allow it to hang 
(non-tilt only). 


Remove and discard the snap ring from the 
release lever pivot pin. 


DRIVE GEAR 


UPPER COVER 
CASTING—3D505 


3E723 


IGNITION 
ROD BUZZER SWITCH 


11A599 (AA LOCK CYLINDER) 


SNAP RING 
LOCK CYLINDER 


11582 


BEARING 


Nec SPRING CLIP-3E701 


DRIVE GEAR-3E717 


IGNITION ROO—11A599 


ALLEN SCREW 
RETAINER ASSEMBLY 
3499 (3 REO'D) 


< by 


QUICK 
COUPLER 


Remove the release lever and spring from the 
flange casting. 


8. Remove the spring from the release lever. 


Installation 
Intall the spring to the release lever. 
Install the lever and spring on to the flange, 


making certain that the spring is against the 
flange providing the automatic return of the lever. 


Install a new snap ring. 
Install the flange as described in this section. 


Install the turn signal-hazard warning switch and 
key warning buzzer terminal (non-tilt) tighten 
screws to 1.7-2.8 N-m (15-25 in-Ibs). 


Install the flange extension. Tighten screws to 
1.1-2.2 N-m (10-20 in-Ibs) (tilt) extension 1.7-2.5 
N-m (15-22 in-Ib). 


Install the turn signal lever. Tighen to 3.4-5. 1 N-m 
(30-45 in-Ibs). 


Install the steering wheel as described in this 
section. 
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REMOVAL AND INSTALLATION (Continued) 


Locking Button Installation for Non-Tilt Columns 


SNAP RING 


COLUMN 
SHIFT 


SNAP RING 


LOCK SPRING 
— 3F532 


RELEASE 
LEVER —3F527 


LOCK KNOB 
— 3F531 


G1929-1C 


DISASSEMBLY AND ASSEMBLY 


Non-Tilting Steering Coiumn 

Disassembly 

1. Remove column from vehicle as described in this 
section and clamp in vise. 
CAUTION: Clamping is permitted only on the 
upper tube. Care is to be taken not to 
permanently deform the tube wall. 
Permanent deformation may affect column 
performance during an accident. 


2. Remove turn signal lever. 


Drive out pivot pin and remove hand shift lever 
(automatics). 


Partially withdraw turn signal-hazard warning 
switch and key warning buzzer terminal from 
upper flange. 


Remove snap ring from upper steering shaft. 


Remove lower bearing retainer from the bottom 
of the steering column. 


Using a light hammer, gently drive the steering 
shaft out the bottom of the steering column. 


NOTE: Because the steering shaft is a two-piece 
telescoping type, harsh impacts at either end 
may alter the shaft in overall length, thus affecting 
assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Manual Transmission Non-Tilting Steering 
Column Exploded View —F-150 —F-350, Bronco 
and F-Super Duty Chassis Cab 


FLOOR PLATE 


RETAINER 


— — 


KEY RELEASE 
BUTTON ANO LEVER FLANGE 


EXTENSION 


SPRING 
V OUTER 
TUBE 
KEY WARNING Ug 


BUZZER gg SCREWS LOWER 


BEARING 
UPPER BEARING AND TERMINAL = IGNITION RETAINER 


INSULATOR COVER Мег SWITCH 


ACTUATOR 
ROD 


TURN SIGNAL/HAZARD 
WARNING SWITCH STEERING 


SHAFT 


G5591-2A 


Automatic Transmission Non-Tilting Steering 
Column Exploded View —F-150 —F-350, Bronco 
and F-Super Duty Chassis Cab 


UPPER BEARI 


INSULATOR COVER RETAINER 


SHIFT TUBE 
RETAINING 
SCREW 


ACTUATOR 
$ ROO 


TURN SIGNAL/HAZARD 
WARNING SWITCH 


STEERING 
SHAFT 
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Sigel Suc 


DISASSEMBLY AND ASSEMBLY (Continued) 


Non-Tiit Steering Column With Automatic 
Transmission —E-150 —E-350 


8. 


HOOD 
us INDICATOR 
"TP IGNITION 
| ó SWITCH ice: 
©, о L] 


WIRING 
HARNESS 


OUTER TUBE 


UPPER FLANGE 


SNAP RING 


WASHER 
SHIFT SOCKE 


4 STEERING 
4 $НАЕТ 


G4194-2A 


Using a # 10 drill bit, drill out shift tube retaining 
rivet from bottom of shift socket on vehicles 
equipped with automatic transmissions. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Rivet Removal — Non-Tilt Steering 
Column — Automatic Transmission 


15. 


Withdraw shift tube assembly from column 
bottom on vehicles equipped with automatics. 


. With the ignition switch clipped in the lock 
position, remove ignition switch and actuator rod. 


. Remove the PRND? 1 hood and lens assembly оп 


E-150—E-250—E-350 automatics only. 


. Loosen upper flange retention nuts until one or 


two threads remain engaged. Pinching nuts 
toward each other, withdraw upper flange from 
outer tube. 


. Remove shift socket (automatics) or flange 


extension (manual 4-speeds), from outer tube. 


. Remove upper bearing and insulator cover from 


upper flange by gently tapping from opposite 
side. 


Disassemble the lower bearing retainer as 
described in this section. 


Assembly 


Place bushing in socket retainer in outer tube 
(3-speed). 


Place bushing on upper hub and wave washer on 
lower hub of shift socket (3-speed). 


Install shift socket in outer tube (automatics). 


Steering Column—Shift Rod Within Tube 


Install flange extension on outer tube (manual 
4-speed). 


Subassemble upper flange as described in this 
section. 


Place wave washer in flange hub on automatics. 


Install subassembled flange onto outer tube by 
pinching nuts toward each other and pressing 
flange in place. Retaining bolt “Т” head will 
engage cutouts in outer tube as the nuts are 
drawn tight. Tighten to 7-8.4 N-m (60-75 in-Ibs). 


Assemble shift tube assembly to shift collar on 
automatic using pop-rivet (387895 or equivalent) 
only. 


Install steering shaft clip below knurl for upper 
bearing. 


. On F-150—F-350, Bronco and F-Super Duty 


only, check shaft assembly length to be 90.42 cm 
(35.6 inch). Adjust by gentle tapping in the 
appropriate direction. 


. Load shaft up through bottom of column, taking 


care not to collapse steering shaft on 
F-150—F-350 and Bronco. 


. Place cover insulator onto upper bearing and 


press onto knurl of steering shaft until snap ring 
groove is visible above bearing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Install snap ring on steering shaft in groove above 
bearing. 


14. Install turn signal-hazard warning switch and key 
warning buzzer terminal and tighten to 1.7-2.8 
N-m (15-25 in-Ibs). 


15. Subassemble lower bearing retainer as described 
in this section. 


Lower Bearing Retainer —Exploded 
View — E-150 — E-350 


SPLIT RETAINER 
SLEEVE 


LOWER 
BAYONNET 
FLANGE 


APPLY MULTI-PURPOSE 
LONG LIFE LUBRICANT 
CIAZ-19590-B (ESA-MIC75-B) 
OR EQUIVALENT TO THIS AREA. 


. Install the ignition switch actuator rod. 


. Mount the ignition switch and hand start the 
switch retaining nuts with the lock cylinder in lock 
position. 


. Center the switch within the available range of 
free-play. 


. Tighten the switch retaining nuts to 4.5-7.3 Nem 
(40-65 in-Ibs), and remove clip. 


. Install the hand shift lever and secure by driving in 
the pivot pin. | 
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16. On F-150—F-350, Bronco and F-Super Duty, 
install lower bearing retainer making sure that the 
centerline of the coupling shaft attachment hole 
extends 20.3mm (0.8 in.) below the lower face of 
the retainer and tighten to 1.4-2.3 N-m (12-20 
in-lbs). Minor adjustments in length сап be made 
by gently tapping the shaft in the appropriate 
direction. On Е-150--Е-350, install the lower 
bearing retainer and telescope the steering 
column lower bayonet shaft fully towards the 
column lower end. 


'NOTE: Apply Long Life Lubricant 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent 
to lower bayonet flange before installing into 
column. 


BEARING 
RETAINER 


WASHER NUT 


SHAFT 


SHAFT CLAMP 


P dl ING LOWER BEARING 
2 


BOLT / 


G3434-2C 


22. Install the turn signal switch lever and tighten to 
3.4-5.1 N-m (30-45 in-Ibs). 


Tilt Column 
Disassembly 


1. Remove the column as described in this section 
and clamp in vise. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Clamping is permitted only on the 
upper tube. Care is to be taken not to 
permanently deform the tube wall. 
Permanent deformation may affect column 
performance during an accident. 


2. Remove the turn signal lever. Drive out the pivot 
pin and remove the shift lever (automatics). 


3. Remove the lower bearing retainer. 


4. Toremove the shift tube and/or socket, remove 
the shift tube retaining rivet from the bottom of 
the shift socket and withdraw the shift tube from 
the bottom of the column, (automatics). 


5. Remove the lock drive gear as described in this 
section. 


6. Remove the screws securing the turn signal 
switch and key warning buzzer terminal. Remove 
the wiring harness-to-steering column tube clips 
(if required). Remove the turn signal switch and 
wiring harness from the steering column. 


7. Remove the cover casting screws. Lift the cover 
casting up and over the steering column upper 
shaft, and remove the casting from the column. 
Unhook the upper actuator from the lower 
actuator and remove. 


8. Remove and discard the screws that attach the 
lower flange to the outer tube. 


9. Loosen the ignition switch nut and washer 
assemblies and remove the ignition rod from the 
switch end. 


10. Withdraw the tilt mechanism, steering shaft, and 
ignition actuator rod from the steering column 
upper end. 


11. Remove the shift socket (automatics). 


12. Remove three screws retaining the flange 
extension on manual 4-speeds or PRND? 1 ring 
(E-150—E-350 only) (automatics) and remove 
the extension or ring. 


13. Remove the key release lever mechanism from 
the tilt mechanism (manual 4-speeds). 


14. Disassemble the tilt mechanism subassembly as 
described in this section. 


Assembly 
1. Assemble the tilt mechanism as described in this 
Section. 


2. Attach the PRND21 or (PRNG)DO 1) ring to the tilt 


mechanism (E- 150—E-350 only) (automatics) 
with three screws. Tighten їо 1.1-2.2 Nem (10-20 
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10. 


11. 
12. 
13. 
14. 


15. 


16. 
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Install the shift socket (automatics). 


Install the tilt mechanism, feeding the steering 
shaft down the center of the column and the 
ignition actuator rod through the shift 

socket /lower flange extension along the top of 
the column outer tube. Since the steering shaft is 
a telescoping type, care should be taken not to 
change the length of the shaft. 


install the three flange retainer assemblies using 
new Allen head screws. Tighten to 5.6-7.7 N-m 
(50-68 in-Ibs). Always use new Allen head 
screws to be sure the epoxy cement bonds 
properly. 


Install the lower bearing retainer as described in 
this section. 


Attach the ignition switch loosely to the outer 
tube. 


Connect the upper and lower actuators. Install the 
cover on the column. Tighten the three screws to 
4.5-5.6 Nem (40-50 in-Ibs). 


Install the turn signal switch and wiring harness in 
the steering column. Attach the key warning 
buzzer terminal and wiring harness-to-steering 
column tube clips (if required). Install the two 
screws that attach the turn signal switch to the 
flange casting and the one screw that attaches 
the warning buzzer terminal. Tighten the screws 
to 2.3-3.4 N-m (20-30 in-lbs) for the turn signal 
switch. 


Install the turn signal lever. 
install the lock drive gear. 


Install the lock cylinder with the key in the ON 
position. Install the retaining pin flush with the 
cylinder. 


Center the ignition within the available range of 
free play. Tighten the nuts. 


install the hand shift lever and pivot pin 
(automatics). 


Install the steering column as described in this 
section. 


М 


Non-Tilting Steering Column Flange апа 
Locking Mechanism Subassembly 


Disassembly 


Remove nuts and bolts retaining flange to 
steering column. 


in-Ibs). 2. Remove lock release lever snap ring (manuals). 
3. Attach the key release lever mechanism to the tilt Remove lock release lever and spring. 
mechanism (manual 4-speed) as described in this 4. On automatic transmission remove PRND? 1 
section. insert from front of flange. 
4. Attach the flange extension to the tilt mechanism 5. With the lock cylinder in the “ОМ” position, 
with three screws. Tighten to 1.1-2.2 М.т (10-20 depress the retaining pin and remove the lock 
in-Ibs). cylinder. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the lock bearing snap ring. Position spring on lock release lever assembly 


and position lever assembly through hole in front 
of flange on manual transmissions. Tighten spring 
until lever assembly is allowed to drop into place. 


Remove the lock bearing. 
Remove the lock drive gear. 


оомо 


Install snap ring on lock release lever assembly 


Remove lock actuator retaining screw. 
(manuals). 


10. Remove lock actuator. | 
. Install flange retaining bolts through holes іп 
flange and hand start nuts 1 to 2 threads on rear 


MOUNTING LOCKING BUTTON : 
SCREWS SNAP RETAINER COLUMN LOCK side. 
(3) REQUIRED ACTUATOR AND 


STEERING WHEEL 


T-BOLT RETAINING LOCK PIN ASSEMBLY 


NUTS (2) REQUIRED 


tGNITION LOCK 
ACTUATOR ROD TO 
IGNITION SWITCH 


Tilt Mechanism Upper Shaft, Bearings, and 
Flange Sub-Assembly 
Service of this mechanism requires the steering 


TURN SIGNAL 
SWITCH 


JR. LV et 
_ Tw Y € P SF ы q 
e POIL. 9) I j 


Qeo—— - Wes 


af > 


HAZARD 
WARNING 
SWITCH 


WIRE LOOM 


FLANGE V X 
CASTING fà) 


d LOCK 
DRIVE GEAR 


LOCK 
BEARING 


WIRE PIA T/S 
HARNESS 


SNAP RING 


LOCK CYLINDER 


column to be removed from the vehicle and 
disassembled on the bench to remove the tilt 
mechanism. 


Disassembly. 


1. Remove the spring clips holding the wire bale 


which acts as a release lever for the locking 
lever. Remove the wire vale. 


Removing Wire Bale and Tilt Locking Lever 


REMOVE SPRING CLIPS TO RELEASE WIRE BALE 
LA 


WIRE BALE A SPRING 


KEY BUZZER 
TERMINAL 
RELEASE C 
A SPRING М 2 
АМОСАР % SPRING 

Assembly zy | 
1. Install lock actuator insert in rear of flange and | 2) \ 

tighten screw. Tighten to 1.7-2.8 Nem (15-25 < 

in-Ibs). /) 
2. Insert lock actuator assembly through opening in 

front of flange until it bottoms against insert. 
3. Install lock drive gear through lock cylinder 

opening such that the last gear tooth aligas, with 

the last tooth on the actuator assembly when the 

actuator is fully rearward. O68918 

Install the lock bearing. With a small drift, drive ou: the pin holding the 

ELN ; locking lever. Remove the lever and spring. Use a 

ps Install the jock bearing Snap ring. C-clamp to relieve tension on the pin if necessary. 

With the lock cylinder in the “ОМ” position and 

the retaining pin depressed, insert the lock Remove the column upper shaft snap ring. 

cylinder into the flange. The upper and lower flange castings can now be 
7. Attach PRND21 insert to front of flange on separated by removing the two pivot pins located 


automatic transmissions. 


in the side of the casting assembly with Pivot Pin 
Remover, Т7ОР-30739-А and Pivot Pin Remover 
Handle T67P-3D739-C or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Removing Pivot Pin 4. Place the socket wrench on the outer race of the 
bearing and lightly tap on the socket wrench until 
the bearing is in place. Be careful not to contact 
the bearing inner race as damage will result. 


5. Invert the flange casting and place it on a bench 
with the small bearing seat facing upward. 


FLANGE 


ASSEMBLY W 6. Selecta socket wrench that is the same diameter 


as the outer race of the small bearing. 


7. Position the small bearing over its bearing seat 
with the open side facing inward. 


PIVOT PIN REMOVER 8. Place the socket wrench on the outer race of the 
Mere dto dd bearing and lightly tap on the socket wrench until 

the bearing is in place. Be careful not to contact 
the bearing inner race as damage will result. 


PIVOT PIN REMOVER HANDLE Tilt Mechanism Assembly 
крл нр 1. Install the lower actuator with the ignition switch 
Geor rod attached. 
| | "m "n 2. Install the upper and lower flange with the two 
5. Do not use the pivot pins again if the press fit is pivot pins. Be sure the column position spring is 
loose in the lower flange. properly seated between the upper and lower 
flange, and the wavy thrust washer is positioned 
For Bearing Or Upper Flange Service: properly between the lower flange and the 
6. Place the flange casting on a bench with the socket. Do not re-use loose pivot pins. 


smaller bearing facing down. 


7. With a small pick, lightly tap on the outer race of insta Ing c ange Assen Oly куо Еа 


the small bearing at each slot. Never drive or 
apply pressure of any kind to the inner race of the 
bearing. 


8. Invert the flange casting and place it on a bench 
with the large upper bearing facing down. 


9. With a small pick, lightly tap on the outer race of 
the large bearing at each slot. Never drive or 
apply pressure of any kind to the inner race of the 
bearing. 


FLANGE 
ASSEMBLY 


Assembly 


1. Position the flange casting on a bench with the 


А : G1692-1A 
large bearing seat facing upward. 


2. Selecta socket wrench that is the same diameter З. Install the column upper shaft snap ring. 

as the outer race of the large upper bearing. 4. Assemble the locking lever and spring, and insert 
3. Position the large upper bearing over its bearing the pin that holds the lever. Use C-clamp to 

seat with the open side facing inward. relieve the tension on the pin, if necessary. 


5. Place the wire bale on the upper casting and 
install the spring clips that hold the bale in place. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


SPLIT RETAINER 


| Р WASHER 
SLEEVE Р 
LOWER | 


BAYONNET 
FLANGE 


"d mtu LOWER BEARING 


APPLY MULTI-PURPOSE 
LONG LIFE LUBRICANT 
CIAZ-19590-B (ESA-MIC75-B) 
OR EQUIVALENT TO THIS AREA. 


Steering Column Lower Bearing Retainer 
Subassembly 


E-150—E-350 
Disassembly 


1. 


Remove the steering column from the vehicle as 
described in this section. 


Remove the steering column lower bayonet 
flange and leaf spring. 
NOTE: Do not loosen the leaf spring. 


Remove the lower bearing shaft clamp, bolt and 
nut. 


Remove three screws and the lower bearing 
assembly. 


Remove the split retainer sleeve from the lower 
bearing retainer assembly. 


Assembly 


1. 


Install the split retainer sleeve into the lower 
bearing retainer assembly with the sleeve 
shoulder against the bearing. 


Loosely assemble the clamp, bolt and nut to the 
lower bearing retainer assembly. Make sure that 
the bolt aligns with the round groove in the split 
retainer sleeve. 


While pushing down on the split retainer sleeve 
shoulder and the clamp up towards the bearing, 
tighten the clamp nut to 13-24 N-m (9-18 ft-Ibs). 
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BEARING 
RETAINER 


SHAFT CLAMP 


— 


NOTE: This step is extremely important to 
eliminate lash. 


Install the lower bearing retainer assembly to the 
column outer tube. Tighten the three screws to 
1.4-2.3 N-m (12-20 in-Ibs). 


Apply grease to the steering column lower flange 
bayonet and leaf spring. Assemble and install the 
flange fully telescoped into the column lower end. 


Slide seal forward over the flange in the shaft 
clamp. 


Install the steering column into the vehicle as 
described in this section. 


Steering Shaft and Anti-Rattle Clips 
Non-Tilting Column 
Disassembly 


1. Remove the steering column assembly as 
described in this section. 


Secure the steering column assembly in a vise. 


Remove the upper shaft bearing as described in 
this section. 


Working from the bottom of the column, remove 
the steering shaft. 


Draw a mark on the lower shaft where the upper 
and lower steering shaft sections form a joint line. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Separate the upper and lower steering shaft 
sections. 

7. Remove and discard the two steel anti-rattle 
clips. 

Assembly 

1. Install new anti-rattle clips. Be sure both are 
installed in the same direction. 

2. Liberally lubricate the lower six inches of the end 
of the upper shaft. 

3. Secure the lower shaft in a vise. Install the upper 
shaft to the mark on the lower shaft. 

4. Working from the bottom of the column, install the 
shaft into the column from the bottom. 

5. Install the upper shaft bearing. 

6. Install the steering column assembly as described 
in this section. 

Tilt Column 


Disassembly 


1. 


Remove the steering column assembly as 
described in this section. 
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2. Secure the steering column assembly in a vise. 

3. itis пої necessary to remove the turn indicator 
switch and wiring harness from the steering 
column. 

4. Working from the top of the column, remove the 
steering shaft and tilt mechanism. 

5. Drawamarkon the lower column where the 
upper and lower steering shafts form a joint line. 
Separate the upper and lower steering shafts. 

7. Remove and discard the two steel anti-rattle 
clips. 

Assembly 

1. Install new anti-rattle clips. Be sure both are 
installed in the same direction. 

2. Lubricate the lower end of the upper shaft. 

3. Secure the lower shaft in a vise and install the 
upper shaft to the mark on the lower shaft. 

4. Install the steering shaft assembly and the tilt 
mechanism. 

5. Install the steering column assembly as described 


in this section. 
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SPECIFICATIONS 


STEERING COLUMN-SHIFT ROD WITHIN TUBE — TORQUE LIMITS 
E-150 — E-250 — E-350, F-150 — F-250 — F-350, BRONCO AND F-SUPER DUTY 


Description | Torque (ft-lbs) | Torque (Nem) 
Steering Column Coupling Flange Nuts | E-150 — E-250 — E-350 ENIM 
| Steering Column To Support Bracket Bolts E-150 — E-250 — E-350 


| Steering Column Floor Opening Cover Plate to | | 
Dash Panel Bolts ЕНЕСІ EM 


| Steering Column Opening Cover Clamp Bolt E-150 — E-250 — E-350 


F-150 — 350, Bronco and F-Super 
| Steering Column Cover Plate Clamp Bolt Duty Chassis Cab 8-18 


All 


mde 
<р 
ғә 
3 


26-37 


Steering Wheel to Steering Shaft Nut 


© 


; I : F-150 — 350, Bronco and F-Super 
| Intermediate Shaft Pot Joint to Steering Column Nut | Duty Chassis Cab ЕСИ 47-68 
Intermediate Shaft Flex Coupling F-150 — 350, Bronco and F-Super 34-46 
to Steering Gear Bolt | Duty Chassis Cab 
| F-150 — 350, Bronco and F-Super 
Steering Column Support Bracket Nuts | Duty Chassis Cab | ma | ge | 
E | F-150 — 350, Bronco and F-Super 
Floor Opening Cover Plate Duty Chassis Cab | eo | вш | 
Lower Bearing Retainer Clamp Nut | E-150 — E-250 — E-350 | 948 | 13-24 
| F-150 — 350, Bronco and F-Super 
Description | 0 Mee — | Torque (in-Ibs) | Torque (Nem) 
| F-150 — 350, Bronco and F-Super 
| Selector Indicator Cable Bracket Screw Duty Chassis Cab | om | эв | 
Steering Wheel Hom Cover Pad Screws luco c | z | o | 
: F-150 — 350, Bronco and F-Super : 
Steering Column Shroud 5сгеу/ | Duty Chassis Cab | ovs 1.1-1.7 
| | ; F-150 — 350, Bronco and F-Super 
| Upper Bearing Retainer to Column Outer Tube | Duty Chassis Cab | emo | ves | 
| Lower Bearing Retainer to Column Outer Tube PAN ] ?9 | 1.4-2.3 
| Turn Signal-Hazard Warning Switch Screws (Non-Tilt) pA | 1525 | 1728 | 
n [ua —— |. 2» | 2894 
Steering Column Flange Extension Screws (Non-Tilt) | All | 1522 | 1.7-2.5 
(nib м — | t | r | 
Turn Signal Lever Screw 30-45 | 3451 — 
Subasserbld Flange to Outer Tube Nuts [м — [| % [| а | 
| Shit Tube Retaining Nut 
| Ignition Switch Retaining Nuts [AL 40-65 45-73 
Flange Retainer Allen Head Screws (Tilt) 50-68 
| Column Cover (Til) л | do | 4556 
РАМ№О21 or PRAN D DI Ring to ТЇК E-150 — E-250 — E-350 10-20 
Mechanism Screws 
Actuator Insert in Rear of Flange Screws (Non-Ti) м [| =з | e | 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS MP Ж u | | | 
Number n | 
ШІСІ [ PetnRmow то 


T67P-3D739-C Pivot Pin Remover Handle . Tilt Column — Use with Pivot Pin Remover 
| Steering Wheel Puller 


CG1716-2F 


n [ICI Toe. Se 
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DESCRIPTION 


Two types of columns are used; a manual 
transmission-type column and a automatic 
transmission-type column. The shifter unit is built into 
the automatic transmission column. 


Features on the column include an emergency flasher 
switch and a turn signal indicating switch with lane 


change position. 


DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering General Service for 
diagnostic and testing procedures. 


ADJUSTMENTS 


Ignition Switch Adjustment 
Correct Ignition Switch Operation 


The ignition switch is actuated by a rod through the 
lock actuator rack and pinion driven by the key 
cylinder. Rotating the key clockwise from the full 
counterclockwise stop, the positions are: 
ACCESSORY, LOCK, OFF, ON, and START, if the 
switch is properly adjusted. 


1. In ACCESSORY, the accessory circuits are 
operative. 


In LOCK, all ignition switch electrical circuits are 
inoperative and the steering wheel and gear shift 
lever are locked. 


In OFF, all ignition switch electrical circuits are 
inoperative and the steering wheel is unlocked for 


all gear shift lever positions. 


In ON, all ignition switch circuits are operative 
except the starter circuit and the steering wheel 


is unlocked. 


In START, the engine ignition and starter circuits 


only are operative and the steering wheel is 
unlocked. 


The above functions are attainable regardless of 
direction of actuation. 
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ADJUSTMENTS (Continued) 


If the above operations are not acquired, adjust per 
procedures below. 


Switch Adjustments 


Place the key in the ignition switch and rotate to 
LOCK position. 


Loosen the washer-nuts retaining the ignition 
Switch to the steering column. 


Align the clip hole in the ignition switch with the 
actuation rod end. 


Center the switch on the actuation rod. 


Tighten the washer nuts to 4.5-7.3 N-m (40-65 
in-lbs) and remove the clip. 


Check for correct ignition switch operation. 


WASHER м | 
NUTS lig 77 
/ 


CLIP 


IGNITION 
SWITCH 


ACTUATION 
ROO 
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Steering Column Alignment—F-Super Duty 
Motor Home Stripped Chassis 


1. 


Remove the fasteners attaching the steering 
column seal to floor pan, steering column upper 
bracket to brake and column support bracket. 


Loosen the band-type clamp fastener which 
attaches the lower floor pan seal to steering 
column. 


Gently pull upward on the steering wheel (along 
the axis of the column) until the rag joint is flat. 


Attach steering column mounting bracket to the 
brake and pedal support and tighten to 26-36 N-m 
(19-27 ft-lb). 


Slide the steering column to floor insulator down 
the axis of the column to the floor and install 
fasteners. 


Steering Column—Stripped Chassis Models 


Tighten the band-type steering column to floor 
pan fastener to 20-27 N-m (15-20 ft-lb). 


Tighten the column to floor insulator fasteners 
progressively and alternatively to 11-15 Nem 
(8-11 ft-Ib). This will prevent side forces from 
acting on the column. 


STEERING 
COLUMN 


STEERING COLUMN 
MOUNTING BRACKET 


INSULATOR — COLUMN 
TO FLOOR PAN 


REMOVAL AND INSTALLATION 


Steering Wheel 
Removal 


1. 


Park the vehicle with the front wheels in the 
straight ahead position. Mark the steering wheel 
in relationship to the steering column with chalk or 
two pieces of tape. 


Disconnect the battery ground cable. 
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REMOVAL AND INSTALLATION (Continued) 


3. Removeone screw from the underside of each 
steering wheel spoke, and lift the horn switch 
assembly (steering wheel pad) from the steering 
wheel. 


NHORN COVER 
13K802 


STEERING 
WHEEL ASSEMBLY 
3600 


0.8-1.2 N:m 
(7-11 IN-LB) , 


G6540-1B 


4. Disconnect the horn switch wires by pulling the 
spade terminal from the blade connectors. 


5. Remove the horn switch assembly. 
Remove steering wheel retaining nut. 


Use the Steering Wheel Puller, T67L-3600-A or 
equivalent and remove steering wheel from shaft. 
Do not hammer on the steering wheel or center 
shaft or use a knock-off type steering wheel puller 
as either procedure will damage the steering 
column. 


Installation 


Place the steering wheel on the steering column upper 
shaft, so that the mark or flat on the steering wheel is 
in line with the mark or flat on the steering column 
center shaft. 


Install a steering wheel lock nut (389530-52 or 
equivalent). Tighten the nut to 40-56 N-m (30-42 
ft-Ib). 


Connect the horn wires. 


Install the steering wheel horn cover pad. Tighten 
the screws to 0.8-1.2 Nem (7-11 in-Ibs). 


Connect the negative (-) battery cable to the 
terminal. 


Test the steering column for proper operation. 


Steering Column 
Removai 


Ts 


Park the vehicle with front wheels in a straight 
ahead position. 


Disconnect the battery ground cable. 


Remove the intermediate shaft to steering column 
shaft clamp bolt or disconnect the steering 
column from the steering gear by removing the 
clamp bolt. 


Disconnect the transmission shift linkage rod 
from the column (vehicles with automatic 
transmission only). 


Remove the steering wheel as described in this 
section. 


Disconnect the turn signal, hazard warning, 
ignition switch and horn wiring harness from the 
column. 


Remove the steering column to floor pan cover 
plate retaining bolts. 


Remove the steering column to steering column 
support bracket retaining bolts and remove the 
steering column from the vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


NUT 
STEERING COLUMN INSTALLATION — ` 40-56 N-m 


F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS ` N ox FT-LB) 


% 


S 


(1 


IGNITION 
Es TURN SIGNAL 


did LEVER-13305 


0 


11-15 Nem 


STEERING 
INTERMEDIATE 
SHAFT-3B676 


BOLT 
OF VEHICLE STEERING 27-47 N:m 
COLUMN ASSEMBLY (20-35 FT-LB) 

A- 3C529 
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REMOVAL AND INSTALLATION (Continued) 


STEERING 
STEERING COLUMN INSTALLATION COLUMN 


Е-350 MOTORHOME STRIPPED CHASSIS SHROUD 


3530 
STEERING 
COLUMN 


STEERING 


NUT 

33770 

16-23 N:m 
(12-17 FT-LB) 


BOLT 

385970 

30-41 N-m 
(22-30 FT-LB) 


Installation PUR 
Place the steering column in the vehicle. STEERING COUPLING COLUMN 


Attach the turn signal, hazard warning, ignition 
switch and horn wiring harness to the column 
terminal. 


Install steering column to support bracket with the 
two bolts and tighten to 11-27 N-m (8-20 ft-Ib) for MU UE DLE 
E-350 Stripped Chassis vehicles and 26-37 N-m (INSTALLATION) IN SHAFT END STEERING 


: 1 4 ; : STEERING COUPLING SHAFT / COUPLING 
: I ШЕ f Ib) for F-Super Duty Stripped Chassis TO STEERING 


If so equipped, attach intermediate shaft to 

column. Tighten clamp bolt to 54-80 М-т (40-60 

ft-lbs) for E-350 Stripped Chassis vehicles and 

27-47 N-m (20-35 ft-Ib) for F-Super Duty Stripped -If so equipped, connect the steering column 

Chassis vehicles. Make sure that bolt is aligned in flange to the steering gear. Position the flange 

the shaft groove. assembly and install the clamp bolt. Tighten to 
27-47 N-m (20-35 ft-Ib). | 


Attach lower seal and retainer assembly to dash 
panel with three bolts and tighten to 16-23 N-m 
(12-17 ft-lb) for E-350 Stripped Chassis vehicles 
and 11-15 N-m (8-11 ft-lb) for F-Super Duty 
Stripped Chassis vehicles. 
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REMOVAL AND INSTALLATION (Continued) 


7. Install the steering wheel back in its original 
position. Install and tighten the steering wheel nut 
to 40-56 N-m (30-42 ft-Ib). Connect the horn 
switch wires, (if present). 


8. Reinstall the shift linkage rod. 


9. Reconnect the battery ground cable and test the 
steering column for proper operation. 


Removal 
1. Setthe parking brake. 


2. Remove the battery cable from the negative (-) 
post. 


3. Remove the nut and bolt attaching the steering 
gear coupling shaft assembly to the steering 
column. 


4. For vehicles equipped with automatic 
transmission, remove the shift linkage from the 
steering column. 


= 


Remove the steering wheel as outlined in this 
section. 


Disconnect the turn signal-hazard and ignition 
switch wiring connectors from the steering 
column. 


Remove the three bolts attaching the steering 
column toe plate to the dash panel. 


Remove the two bolts attaching the upper portion 
of the steering column to the brake pedal support 
and shake braces. 


Remove the steering column from the vehicle. 


. Remove the turn signal lever and the ignition 


switch key cylinder from the steering column. 


. For vehicles equipped with automatic 


transmission, remove the shift lever. 


STEERING COLUMN — E-350 STRIPPED CHASSIS 


NUT 
40-56 М-т 
(30-42 FT-LB) 


LOCK 


TURN SIGNAL 
LEVER-13305 


STEERING 
COLUMN 


SHIFT 
LINKAGE 


NUT 

34988 

54-81 Nm 
(40-60 FT-LB) 


COUPLING 
ASSEMBLY 
3B676 


387081 


STEERING 
COLUMN 
ASSEMBLY 
BOLT 
(З REO'D) 
57140 
16-23 N:m 
(12-17 FT-LB) 


BOLT 
(2 REQ'D) 
57142 
= 11-27 N:m 
E (8-20 FT-LB) 
\ ТОЕ 
өр. PLATE 
Дй 
AV EXISTING PARTS 
(2-26 EERI 
AG S COLUMN 
NS COUPLING 
ASSEMBLY 
3B676 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Install the turn signal lever (13305), ignition 
switch key cylinder (114606), and, for vehicles 
equipped with automatic transmission, the shift 
lever (7202) into the steering column. 


Position the steering column into the vehicle and 
loosely attach the top two attaching bolts 

(57 142) connecting the upper portion of the 
steering column to the brake pedal support 
(2467) and shake braces (3678). 


Attach steering gear coupling shaft assembly 
(3B676) to the end of the steering column and 
loosely attach three bolts (57 140) through the 


steering column toe plate and into the dash panel. 


Install the nut (34988) and bolt (38708 1) through 
the steering gear coupling shaft assembly 
(3B676) and tighten to 40-60 ft-Ib. 
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10. 


11. 


Position steering column so that the flexible 
coupling attached to the input shaft of the 
steering gear is flat and does not flex when the 
steering wheel is rotated through 360 degrees. 


Tighten the two bolts (57 142) attaching the upper 
portion of the steering column to the brake pedal 
support to 8-20 ft-Ib. 


Tighten the three bolts (57 140) attaching the 
steering column toe plate to the dash panel to 
12-17 ft-ib. 


Tighten the bolt attaching the steering column toe 
plate to the steering column to 18-25 ft-lb. 


Install the steering wheel and horn pad as outlined 
in this section. 


Connect the turn signal-hazard switch and ignition 
switch connectors to the steering column. 


Connect the negative (-) cable to the battery post 
and release the parking brake. 
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F-Super Duty Motor Home Stripped Chassis 


NUT | 
40-56 N-m VIEW W TO BE REMOVED AFTER COLUMN 
(30-42 FT-LB) & INSTALLATION IS COMPLETED 


PIN 
390022 


NOTE: AFTER FINAL ASSEMBLY AND 


REMOVAL OF SPACERS, FLEX 
TURN SIGNAL COUPLING MUST BE FLAT TO 
LEVER- 13305 .100 CONCAVE UPWARD IN 
FINAL POSITION 


LOCKSET VIEW U 
1522050 


STEERING (77 
COLUMN ЫШ HORN 


Ss PAD 
ASSEMBLY 5 = 13K802 


(8-11 FT-LB) 
POWER STEERING FOR ALL MODELS WITH SPEED CONTROL 
OPTION ONLY 
GEAR ASSEMBLY о 
3N503 
VIEW U 


BRACKET 
F-SUPER DUTY MOTORHOME 3678 
STRIPPED CHASSIS 
TO BE REMOVED ALIGN CUTOUT 
AFTER COLUMN IN FLANGE BOLT 
INSTALLATION 15 WITH PIN IN 18-52 N-m 
COMPLETED INSULATOR ASSEMBLY (13-38 FT-LB) 
VIEW X 


G6751-C 


Steering Column Lower Bearing—F-Super . Loosen the fasteners attaching the lower column 
Duty Motor Home Stripped Chassis seal to the floor pan. 


Removal . Loosen the band type clamp which secures the 


NOTE: If the steering column lower bearing has not lower column seal to the column. 


been removed or a new steering column is being . Gently lift the column off the rag joint and tilt upper 
installed, then the lower bearing must be removed and end towards center of vehicle. 
not replaced. 


1. Remove the fasteners attaching the lower e 
bayonet flange to the flange and insulator . Remove the following items from the column 
assembly (rag joint). assembly: 


Remove the fasteners attaching the steering a. Lower bayonet flange. 
column to the steering column support. | b. Leaf spring. 


Loosen the lower shaft clamp. 
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REMOVAL AND INSTALLATION (Continued) 


C. Lower shaft clamp and rubber stop. 8. Remove the washer and bearing from the bearing 
retainer. 


d. Washer. 


19-27 FT-LB) 
(26-37 N:m) NUT 
11-21 FT-LB 


(15-28 М-т) 


BA 
"э, 


PT NUT 
! 36-60 IN-LB 


= (5-7 N-m) 


SLASH OF ORANGE PAINT (LOCATION OPTIONAL) 
AFTER RE-ASSEMBLY AND RAG JOINT TORQUES 
VERIFIED. 


G7439-A 
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REMOVAL AND INSTALLATION (Continued) 


BAYONNET 


CIAZ-19590-B (ESA-MIC75-B) 
OR EQUIVALENT TO THIS AREA. 


RETAINER 


BEARING 
RETAINER 


FLANGE 


LIT 
RETAINER 
SLEEVE 


LOWER BEARING 
SHAFT CLAMP 


APPLY MULTI-PURPOSE 
LONG LIFE LUBRICANT 


INSTALLATION BEFORE BEARING REMOVAL 


LOWER 
BAYONNET 


LEAF SPRING 


BEARING 
APPLY MULTI-PURPOSE 


: LONG LIFE LUBRICANT 
СІА2-19590-В (ESA-MIC75-B) 
OR EQUIVALENT TO THIS AREA. 


INSTALLATION AFTER BEARING REMOVAL G7440-A 


Installation 


1. 


Position the leaf spring into the slot in the lower 

bayonet and slide it into the column shaft. Use a 
mallet to gently guide the bayonet into the shaft 
while insuring the shaft does not retract into the 
column (shaft has a collapsing feature for crash 
protection). 


Reinstall column assembly into original position 
and tighten the rag joint fasteners to 19-28 N-m 
(14-21 ft-Ib). 


Install the fasteners attaching the steering column 
to the steering column support and tighten to 
26-36 N-m (19-27 ft-lb). 


Position the lower end of the steering column tube 
so that the inner shaft is centered within the tube. 


Install lower seal fasteners finger tight. 


Tighten the lower seal band-type fastener to 7-9 
N-m (5-7 ft-lb). 


Verify the rag joint fastener tightening 
specifications and apply a slash of orange paint 
for identification purposes. 
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Upper Shaft Bearing, Upper Flange and Shift 
Socket/Flange Extension 


These components can be serviced without removing 
the column from the vehicle. 


Removal 
1. Set the parking brake. 
2. Disconnect the battery cable from the negative 


3. 


10. 


11. 


12. 


13. 


14. 


15. 


terminal. 


Remove the steering column shroud and 
instrument panel opening cover. 


Disconnect the turn signal hazard warning and 
ignition switch electrical connections. 


Place the ignition switch in the LOCK position and 
remove the switch. 


Remove the steering wheel as described in this 
section. 


If the shift socket is to be removed, drive out the 
pivot pin and remove the lever. 


Remove the turn signal lever. 


Remove the automatic transmission hood and 
lens, if so equipped. 


Hemove the screws from the turn signal hazard 
warning switch and slip the switch off the steering 
shaft. 


Remove the snap ring from above the upper shaft 
bearing. 


Loosen the nuts retaining the upper flange casting 
to the column until one or two threads on each 
remain engaged, pinching the nuts toward each 
other, withdraw the upper flange from the 
steering column. Some tapping on the steering 
shaft upper end with a light hammer may be 
required. 


Hemove the upper shaft bearing and insulator 
cover by driving out from the opposite side of the 
flange. 


Remove the shift tube retaining screw at the 
bottom of the shift socket and withdraw the shift 
SOCket. 


Remove the three flange extension retaining 
screws and remove the extension. 


Installation 


1. 
2. 


3. 


Install the shift socket /flange extension. 


Place the flange on the steering column tube and 
tighten nuts to 6.8-8.5 N-m (60-75 in-Ib). 


Pick punch the steering shaft serration diameter 
to insure an interference fit to the inner face. 
Place the bearing and insulator on the shaft, 
working them as far down the shaft as possible. 
Place a piece of pipe 19.05mm (3/4 inch) (inside 
diameter) x 53.97mm (2-1/8 inch) long over the 
end of the shaft. 
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REMOVAL AND INSTALLATION (Continued) 


4. 


10. 


11. 


UPPER BEARING 
AND INSULATOR 


Install the steering wheel attaching nut. Tighten 
the nut until the bearing is seated in the flange. 
Remove the nut and pipe from the steering shaft. 


ATTACHING 
NUT 


3/4 INCH 

INSIDE DIAMETER 
x 2-1/8 INCH 
LONG PIPE 


COVER 


G5919-18 


Install the snap ring in the groove on the steering 
shaft. 


Install the turn signal switch on the flange. Tighten 
the screws to 2.5-3.0 Nem (22-26 in-Ibs). 


Install the turn indicator lever. 


Connect the electrical connections to the steering 
column. 


Install the steering wheel as described in this 
section. 


Connect the negative battery cable to the 
terminal. 


Test the steering column for proper operation. 
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Column Lock Actuator and Steering Wheei 
Lock Pin 


MOUNTING SCREWS”) 


LOCKING BUTTON 
SNAP RETAINER COLUMN LOCK 

ACTUATOR AND 
STEERING WHEEI 


T-BOLT RETAINING LOCK PIN ASSEMBLY 


NUTS (2) REQUIRED 
) IGNITION LOCK 
ACTUATOR ROD 10 


TURN SIGNAL SWITCH im IGNITION SWITCH 


AUD) 
=> WIRE LOOM 


(3) REQUIRED EO. 
FLANGE CASTING "s 
HAZARD SNAP RING I О! 
WARNING "бе 
SWITCH LOCK BEARING Ж LOCK 
DRIVE GEAR 
SNAP RING 
LOCK CYLINDER 
G1832-1G 
Remova! 
1. Remove the steering column shroud. 
2. Remove the ignition lock drive gear as described 
in this section. 
3. Remove the attaching nuts that hold the steering 
column to brake pedal support. 
4. Loosen the ignition switch attaching nuts and 
remove the ignition rod from the switch end. 
5. Remove the upper shaft bearing as described in 
this section. 
6. Remove the ignition lock actuator rod and 
steering wheel lock pin assembly. 
7. Remove and discard the retaining clip at the 


lower end of the steering wheel lock pin. Remove 
the steering wheel lock pin and lock pin spring 
from ignition switch actuator. Do not lose the 
spring. 


installation 


1. 


2. 


З. 


Install a new lock рїп and clip, and the old-lock pin 
spring in the actuator casting. 


Place the column lock actuator and steering 
wheel lock pin in the steering column. 


Engage actuator rod into ignition switch retaining 
nuts. 


Install the lock drive gear, lock bearing and snap 
ring. 


Install the lock cylinder with the key in the ON 
position. Install with the retaining pin flush with 
cylinder. Turn key to the OFF position. 
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REMOVAL AND INSTALLATION (Continued) 


Install the upper shaft bearing as described in this 
section. 


Adjust the ignition switch as explained in this 
section. 


Secure the steering column to the brake pedal 
support. 


Install the trim shroud. 


Ignition Lock Cylinder Assembly 


NOTE: The following procedure pertains to vehicles 
that have functional lock cylinders and ignition keys 
are available or the ignition key numbers are known 
and the proper key can be made. 


Removal 


Disconnect the battery ground cable. 


Remove the horn button and the steering wheel 
as described earlier in this section. 


Place the gear shift in neutral (with automatic 
transmission) or in any position with manual 
transmission and turn the lock cylinder with the 
ignition key to ON position. 


Place 1/8 inch diameter wire pin or small drift 
punch in the hole located inside the column near 
the base of the lock cylinder housing and depress 
the retaining pin while pulling out on the lock 
cylinder to remove it from the column housing. 


Installation 


1. 


To install the lock cylinder, turn the lock cylinder 
to the ON position and depress the retaining pin, 
then insert the lock cylinder into its housing in the 
flange casting. Assure that the cylinder is fully 
sealed and aligned into the interlocking washer 
before turning the key to the OFF position. This 
action will permit the cylinder retaining pin to 
extend into the cylinder cast housing hole. 


Using the ignition key rotate the lock cylinder to 
insure correct mechanical operation in all 
positions. 


Install the steering wheel and trim pads as 
described earlier in this section. 


Connect the battery ground cable. 


On vehicles equipped with automatic 
transmission, check for proper start in Neutral. 
Also check to make certain that the start circuit 
cannot be actuated in the Drive and Reverse 
positions and that the engine will shut-off in either 
DRIVE, REVERSE or NEUTRAL. If the engine will 
not shut off in the above positions, then the switch 
is not adjusted properly. The switch will have to 
be re-adjusted as described in Section 11-05, 
Steering Column Switches. 
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NOTE: The following procedure applies to 
vehicles where the ignition lock is inoperative and 
the lock cylinder cannot be rotated due to a lost 
or broken ignition key and the key number not 
known or the lock cylinder cap is damaged 
and/or broken to the extent that the lock cylinder 
cannot be rotated. 


Removal 


Disconnect the battery ground cable. 


Remove the horn button and steering wheel as 
described earlier in this section. 


Remove the turn signal lever from the steering 
column. 


To gain access to the ignition switch remove the 
steering column trim shrouds from the steering 
column. Detach and lower the steering column 
assembly from the brake pedal support bracket 
as described earlier in this section. 


Remove the ignition switch and pin it in the LOCK 
position. 


Remove the turn signal switch from the column 
assembly as described in this section under 
Manual Key, Release Button and Lever in the 
Removal and Installation section. 


Remove the upper bearing snap ring and the (2) 
T-bolt retaining nuts that secure the flange casting 
to the outer tube. Remove the entire flange 
casting assembly, the upper shaft bearing, the 
lock cylinder assembly, the ignition switch 
actuator and the ignition switch actuator rod by 
pulling the assembly over the end of the steering 
column shaft. 


Replace the above assembly with a new 
assembly consisting of: 


(1) 3511 Flange 

(1) 11582 Lock Cylinder Assembly 

(1) ЗЕ7 17 Lock Gear, Steering Column Lock 
(1) SE700 Bearing, Steering Column Lock 


(1) 3C610 Retainer, Steering Column Upper 
Bearing 


(1) ЗЕ723 Actuator Assembly, Steering Column 
Lock 


NOTE: Retain the ignition switch actuating rod 
from the removed casting assembly and use it 
with the new flange casting assembly. 


Installation 


Т 


Reassemble the above parts, installing a new 
upper shaft bearing(35 17) and set the actuator to 
drive gear as described earlier in this section. 


Install the turn signal switch as described earlier 
in this section. | 


Install the ignition switch, check апа / ог adjust for 
proper function as specified in this section. 


Install the instrument cluster. 
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REMOVAL AND INSTALLATION (Continued) 


Install the steering column trim shrouds, steering 
wheel and pad assembly as specified earlier in 
this section. 


Install the turn signal lever. 


Using the ignition key rotate the lock cylinder to 
insure correct mechanical operation in all 
positions. 


Connect the battery ground cable. 


Check for proper start in Neutral. Also check to 
make certain that the start circuit cannot be 
actuated in the Drive and Reverse positions and 
that the engine will shut-off in either DRIVE, 
REVERSE or NEUTRAL. If the engine will not shut 
off in the above positions, then the switch is not 
adjusted properly. The switch will have to be 
re-adjusted as described in Section 11-05, 
Steering Column Switches. 


ROD-ACTUATING 
RETAIN FOR USE 
WITH NEW ASSEMBLY 


\ LIFT HOUSING ASSEMBLY 
OUT AND OVER 
END OF SHAFT 


Ignition Lock Drive Gear 
Removal 


1. 


Remove the lock cylinder assembly as detailed in 
this section. 


Insert a flat bladed screwdriver in the recess of 
the drive gear at the bottom of the lock cylinder 
housing. Turn the lock drive gear 
counterclockwise three notches. 


Remove the snap ring, washer and lock drive 
gear from the lock cylinder housing. Note the 
position of the drive gear to the rack teeth. 


Installation 


1. 


Install the lock drive gear in the housing in the 
same position as noted during removal. 
Installation is correct if the last tooth on the drive 
gear is meshed with the last tooth on the rack. 
Install the washer and snap ring. 


Using the screwdriver blade, turn the drive gear 
clockwise three notches. 
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3. 


LOCKING BUTTON 
SNAP RETAINER 


Install the lock cylinder. 


COLUMN LOCK 
ACTUATOR AND 
STEERING WHEEL 


MBLY IGNITION LOCK 
LOCK PIN ASSE ACTUATOR ROD TO 


IGNITION SWITCH 


T-BOLT RETAINING 
NUTS (2 REQ'D) SNAP 


RING FLANGE 
CASTING 


LOCK 
BEARING 


DISASSEMBLY AND ASSEMBLY 


Steering Column 
Disassembly 


1. 


Remove the steering column as described in this 
section. 


Unscrew the turn signal lever. 


Drive out hand shift lever pivot pin and remove 
hand shift lever. 


Remove turn signal-hazard warning switch 
retaining screws and partially withdraw switch 
from upper flange. 


Hemove snap ring from steering shaft above the 
upper shaft bearing. 


With a light hammer tap the steering shaft out the 
bottom of the steering column. 


Clip the ignition switch in LOCK position and 
remove ignition switch and actuation rod. 


Remove the automatic transmission hood and 
lens assembly, (if so equipped). 


Loosen the upper flange retaining nuts until one or 
two threads remain engaged, pinch the nuts 
toward each other, and pull flange off outer tube. 


. Remove shift tube retaining bolt from the bottom 


of the shift socket. 


. Remove the shift socket /flange extension. 


. Remove the lower bearing retainer, if so 


equipped. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Withdraw shift tube from top or bottom of the 16. Remove upper shaft bearing and insulator cover 
steering column. from upper flange by tapping with light hammer 
14. Withdraw lower shift arms and spacer from юпоррозпе side orange 
column outer tube. 17. Disassemble the upper flange and locking 
mechanism as described in this section. 
15. Remove lamp from flange and separate turn 
signal-hazard warning switch from flange. 18. Remove the floor opening cover plate from the 


outer tube. 


AUTOMATIC TRANSMISSION VEHICLES 


TURN SIGNAL/HAZARD 
WARNING SWITCH ASSEMBLY 


SCREWS = < 


ES UPPER BEARING Ж 
TURN SIGNAL | 
LEVER 


WIRING 


AND INSULATOR , HARNESS 


COVER 
STEERING 
SHAFT 


RETAINS CLEARANCE SPRING WAVE WASHER / 
ч HOLE "iN oO 
SHIFT 
ARM 
HAND SHIFT 
. LEVER 


STEERING 
COLUMN 


ASSEMBLY 
COVER IGNITION 
PLATE SWITCH 


G6192-2C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


MANUAL TRANSMISSION VEHICLES — FLOOR SHIFT 
TURN SIGNAL/HAZARD 


WIRING 
WARNING SWITCH ASSEMBLY | HARNESS 


Cae STEERING 


ACTUATOR 
ROD 


STEERING COLUMN 
ASSEMBLY 


IGNITION 
SWITCH 


Assembly 
Place bushing in socket retainer in outer tube. 


Place bushing on upper hub and wave washer on 
lower hub of shift socket. 


Insert lower shift arms and spacer in outer tube. 


Insert shift tube assembly from top or bottom of 
column. 


Install shift socket onto shift tube in outer tube or 
flange extension onto outer tube 1.7-2.3 Nem 
(15-20 in-Ibs). 


Install shift tube retaining screw in the bottom of 
the shift socket. 


Place turn signal-hazard warning switch wiring 
harness through flange. 


Press lamp and wire into flange. 


Feed turn signal harness through shift socket. 
Pinching the flange casting subassembly retaining 
nuts toward each other, install flange. 


. Install ignition switch actuation rod, ignition switch 


and hand start the washer-nuts retaining the 
Switch. 


. Adjust the ignition switch as described in this 


section. 


. Install the steering shaft from the column bottom. 


. Install the lower bearing retainer. 


. Install the upper shaft bearing and insulator cover 


as described in this section. 


. Install the snap ring on the shaft above the upper 


bearing. 


. Loosen the lower bearing retainer so it is free to 


slide on the steering shaft. 


. Seat the upper bearing by tapping on the upper 


end of the shaft with a rubber mallet. 
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Steering Column-—Stripped Chassis Models 


11-04B-16 


DISASSEMBLY AND ASSEMBLY (Continued? 


COT HENNECHU- VUE тк. еа 


18. For E-350 Stripped Chassis апа F-Super Duty 
Commercial Stripped Chassis, preload the lower 
bearing by sliding the bearing retainer against the 
bearing with the thumb and forefinger while 
holding the steering shaft. Tighten the retainer nut 
to 14-18 Nem (10-14 ft-lb) while holding the 
bearing retainer. 


RETAINER — STEERING COLUMN 
BEARING SEAL 


STEERING COLUMN 
LOWER BEARING 
RETAINER 


BEARING ASSEMBLY 
VIEW OF LOWER END OF 


STEERING COLUMN ASSEMBLY G3308-7A 


Sieering Column Fiange and Locking 

Mechanism Subassembiy 

1. install lock actuator insert in rear of flange and 
tighten screw 1.7-2.8 N-m (15-25 in-lbs). 


2. insertlock actuator assembly through opening in 
front of flange until it bottoms against insert. 


3. Install lock drive gear through lock cylinder 
opening such that the last gear tooth aligns with 
the last tooth on the actuator assembly when the 
actuator is fully rearward. 


install the lock oearing. 


Install the snap ring. 


20. 


21. 


22. 
23. 


10. 


. install the turn signal-hazard warning switch and 


tighten the three retaining screws. 


Install the automatic transmission hood and lens, 
if So equipped. 


Install the hand shift lever and pivot pin. 
Install the turn signal lever. 


Install the steering column as described in this 
section. 


With the lock cylinder in the “ОМ” position and 
the retaining pin depressed, insert the lock 
cylinder into the flange. 


Attach PRND? 1 insert to front of flange. 


Position spring on lock release lever assembly 
and position lever assembly through hole in front 
of flange torque spring until lever assembly is 
allowed to drop into place. 


Install snap ring on lock release lever assembly. 


Install flange retaining bolts though holes in flange 
and hand start nuts one to two threads on rear 
side. 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS — F-SUPER DUTY AND E-350 COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 


Floor Opening Cover Plate — F-Super Duty 


Intermediate Shaft Lock Bolt — F-Super Duty 
Intermediate Shaft Lock Bolt — E350 


Steering Column Tube Flange Nuts 
| Tum Signal Switch Screws 
Steering Wheel Hom Cover Pad 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


[Number — —  _ | Description 


T67L-3600-A Steering Wheel Remover 


CG3598-1A 
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SECTION 11-05 Ignition Switch 


SUBJECT PAGE SUBJECT PAGE 

ADJUSTMENTS......................................................... 11-05-2 REMOVAL AND INSTALLATION................................... 11-05-3 

DESCRIPTION AND OPERATION................................. 11-05-1 SPECIAL SERVICE TOOLS......................................... 11-05-3 

DIAGNOSIS AND TESTING VEHICLE APPLICATION............................................. 11-05-1 
Electrical Test ....................................................... 11-05-2 


VEHICLE APPLICATION 


Е-150-ЕЗ50, F-150-F-350, F-Super Duty and Bronco 
Vehicles 


DESCRIPTION AND OPERATION 


The switch has blade-type terminals that engage with 
one multiple connector. The multiple connector is 
secured to the switch by integral locking fingers. 


Blade-Type Connector Ignition Switch 


IGNITION LOCK 
CYLINDER STEERING 
WHEEL 


BOLT 


IGNITION 


SWITCH TURN SIGNAL 


LEVER 


%- TURN SIGNAL = | 
VIEW Y SWITCH WIRING 
CONNECTOR aM 
MAIN VIEW BOLT 


(AUTOMATIC SHOWN) K5346-2C 
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DIAGNOSIS AND TESTING 
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NOTE: For an ‘‘engine-won’t crank” condition with ап 
automatic transmission, determine if the condition 
exists with the shift lever in both PARK and NEUTRAL 
positions before performing ignition switch continuity 
tests. For an ''engine-won't crank” condition with а 
manual transmission, verify that the clutch / starter 
interlock switches operate properly. If the “по-сгапк” 
problem occurs in one shift lever position but not the 
other, a more probable cause is the neutral start 
switch located on the transmission. 


Electrical Test 


Disconnect the ignition switch multiple connector by 
spreading apart the locking fingers and pulling the 
olugs from the switch. Test the continuity through the 
switch by connecting a self-powered test lamp or 
ohmmeter such as Rotunda Digital Volt Ohmmeter or 
equivalent, between the plug terminals indicated for 
each switch position as shown in the following 
illustration. 


NOTE: Accessories that fail to operate with the 
ignition switch in the RUN position, or that remain on 
when the ignition switch is turned off, may be the result 
of a misadjusted ignition switch rather than a 
malfunctioning ignition switch. Refer to Adjustments. 


Blade-Type Connector Ignition Switch Continuity 
Test 


өс Z Z⁄@ 


ACC. LOCK OFF RUN START 


(BIBATTERY (A1) ACCESSORY 
37 297 
(2) IGNITION 
(A2) ACCESSORY BY-PASS 262 
687 (11) IGNITION 
16 
(P2) PROOF 2 [] Э START 
41 
(P1) PROOF 1 
977 
SWITCH CONTINUITY SHOULD EXIST 
POSITION: ONLY BETWEEN: 
ACCESSORY 37-297 
LOCK NO CONTINUITY BETWEEN ANY CIRCUITS 
OFF NO CONTINUITY BETWEEN ANY CIRCUITS 
RUN 37-16-687-297 
START 977-41-GROUND; 37-32-262 
(POSSIBLY 16) 


NOTE: THE FOLOWING CIRCUITS ARE CONNECTED 
IN PAIRS INTERNALLY IN THE SWITCH: 


37, 687, AND 297. K9558-B 


Ignition Switch 


11-05-2 


Mechanical Test 


Test the steering column ignition system mechanical 
operation by rotating the lock cylinder / key through all 
switch positions. The movement should not stick or 
bind and should return from the START position back 
to the RUN position without assistance (spring return). 
If sticking or binding is encountered, check for the 
following: 


Burrs on the lock cylinder key. 


e insufficient lube on lock cylinder. 
e Binding lock cylinder. 
e 


Burrs or foreign material around the rack and pinion 
actuator in the lock cylinder housing. 


Insufficient lube on actuator. 
e Binding ignition switch. 
e Binding actuator rod. 


NOTE: DO NOT apply lubricant to the inside of the 
ignition switch. 


ADJUSTMENTS 


Rotate the ignition key back and forth to either 
side of lock, until a 1.98mm (5/64-inch) drill bit 
can be inserted through the lockpin hole as far as 
possible (minimum 9.5mm (3/8 inch)). The 
lockpin hole is located on the right of the switch 
next to the steering column tube. 


Loosen the two ignition switch mounting nuts. 


Turn the ignition to LOCK (feel for detent) and 
remove the ignition key. 


Move the switch up and down along the column to 
locate the mid-position of rod lash. Tighten the 
two ignition switch mounting nuts (top nut first to 
minimize rod binding) to 4.51-7.34 Nem 

(40-65 in-Ib). 


Remove the drill bit from the ignition switch 
lockpin hole. 


Plug in electrical connector and operate the lock 


cylinder to ensure the switch is positioned 
properly. 


Confirm that all accessories are deactivated with 
ignition switch in OFF position, and that all 
accessories are operable in RUN position. 
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ADJUSTMENTS (Continued) 


Locking Pin Hole Location 


LOCKING PIN HOLE 


ACTUATOR 
R 


OD 


STEERING 
COLUMN TUBE 


K6785-1A 


REMOVAL AND INSTALLATION 


Removal 
Disconnect the battery ground cable. 


Remove steering column shroud and lower the 
steering column. Refer to Section 11-044, 
Steering Column—Shift Rod Within Tube. 


Disconnect the switch wiring at the multiple plug. 


Remove the two nuts that retain the switch to the 
steering column. 


Lift the switch vertically upward to disengage the 
actuator rod from the switch and remove switch. 


Installation 


1. Wheninstalling the ignition switch, both the 
locking mechanism at the top of the column and 
the switch itself must be in LOCK position for 
correct adjustment. 


To hold the mechanical parts of the column in 
LOCK position, move the shift lever into PARK 
(with automatic transmissions) or REVERSE (with 
manual transmissions), turn the key to LOCK 
position, and remove the key. New replacement 
switches, when received, are already pinned in 
LOCK position by a metal shipping pin inserted in 
a locking hole on the side of the switch. 


Ignition Switch 


Engage the actuator rod in the switch. Must be 
inserted in the slot of the sliding, white carrier. 


Position the switch on the column and install the 
retaining nuts, but do not tighten them. 


Move the switch up and down along the column to 
locate the mid-position of rod lash. Tighten the 
two ignition switch retaining nuts (top nut first to 
Dee rod binding) to 4.51-7.34 N-m(40-65 
in-Ib). 


Remove the lockpin. Connect the battery cable, 
and check for proper start in PARK or NEUTRAL. 


Also, ensure the start circuit cannot be actuated 
in the DRIVE and REVERSE position and that the 


engine will shut off in either DRIVE, REVERSE or 
NEUTRAL. If the engine will not shut off in the 
above positions then the switch is NOT adjusted 
properly. 

The switch will have to be re-adjusted as 
described in this section under ADJUSTMENTS. 


Raise the steering column into position at 
instrument panel. Refer to Section 11-04A, 
Steering Column—Shift Rod Within Tube. Install 
steering column shroud. 


Confirm that accessories are deactivated with 
ignition switch in OFF position, and that 
accessories are operable with switch in RUN 
position. 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 
Tool Number Description 
007-0000 1 Digital Volt Ohmmeter 
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12-02-1 


GROUP 


CLIMATE CONTROL 12 


(18000 & 19000) 
SECTION TITLE PAGE SECTION TITLE PAGE 
A/C—HEATER SYSTEM F-150 THROUGH F-350 AND COMPRESSOR AND CLUTCH —FS-6.................. 12-ОЗЕ-1 
ВНОМСО--МАМИМДІ ............................................... 12-03A-1 COMPRESSOR AND СІШТСН--ЕҒХ-15...................... 12-03C-1 
AIR CONDITIONING AND/OR HEATER SYSTEMS — SIDE COMPRESSOR AND CLUTCH — 6E 171..................... 12-0ЗЕ-1 
MOUNTED AUXILIARY ............................................. 12-03D-1 HEATER AND VENTILATION 5Ү6ТЕМ........................ 12-02B-1 
AIR CONDITIONING GENERAL SERVICE ..................... 12-03-1 HEATING SYSTEM GENERAL SERVICE ...................... 12-02-1 
AIR CONDITIONING/HEATER HI-OUTPUT HEATING SYSTEM................................. 12-02A-1 
SYSTEM—E-150—E-350....................................... 12-03B-1 
[| B 

SECTION 12-02 Heating System General Service 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION DIAGNOSIS AND TESTING (Cont'd.) 

Blower Switch ....................................................... 12-02-2 Blower Switch Continuity Test ............................... 12-02-3 

Heating Systems and Control Doors....................... 12-02-2 Heater Core Leak Test........................................... 12-02-4 

Safety Precautions................................................. 12-02-2 Loose Blower Wheel Test....................................... 12-02-3 
DIAGNOSIS AND TESTING Open Circuit Test... ooi tono eun pie uen UU е 12-02-4 

Bleeding Air From Heater Core............................... 12-02-4 Visual Check of Blower................................... duo 12-02-3 

Blower Motor Current Draw Test ............................ 12-02-3 SPECIAL SERVICE TOOLS......................................... 12-02-8 

Blower Motor Voltage Test..................................... 12-02-3 VEHICLE APPLICATION............................................. 12-02-1 


VEHICLE APPLICATION 


E150—E350, F 150—F350, F-Super Duty and Bronco 
Vehicles 


DESCRIPTION AND OPERATION 


Detailed information and illustrations regarding the 
heating and ventilation systems and their components 
is provided in Section 12-O2B in this manual. The 
coverage in this section is an overview of the systems 
with coverage highlighting those diagnosis and testing 
procedures that are common for all light trucks. This 
section also provides a procedure for servicing a 


heater core. This following illustration illustrates the 
major components of a typical system. 
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DESCRIPTION AND OPERATION (Continued) 


DASH 
PANEL ASSY. 


FRONT 
OF VEHICLE 


HEATER 
BLOWER ASSY. HEATER 
BLOWER ASSY. 


Heating Systems and Control Doors 


All heater plenum assemblies contain a blower and a 
heater core, through which coolant flows from the 
engine. The air (forced by blower or ram effect) 
passes through and/or around the heater core and 
discharges through various outlets. 


Several doors determine the amount of air passing 
through the heater core and the particular outlet(s) 
through which it discharges. The number of doors 
used and the manner in which they are actuated differ 
according to the particular system function. Two 
control levers (function and temperature) determine 
the location of discharge air and temperature. 


Blower Switch 


Battery voltage is delivered directly to the blower 
motor whenever the ignition switch is on. Blower motor 
speed is controlled by the blower motor resistor 
through three separate circuits. Various positions of 
the blower motor switch energize these circuits. 


When the blower switch is moved to the blower speed 
selected, a circuit is completed to ground. Current flow 
from the battery to the blower motor, blower motor 
resistor, and blower motor switch operates the blower 
motor. The different blower motor speeds result from 
the amount of resistance in each of the circuits. 
Greater circuit resistance results in slower motor 
speed. 


PLENUM CHAMBER ASSY. 


DUCT ASSEMBLY 


CCL 4112-A 


When the blower switch is moved to the HIGH speed 
position, a separate circuit is completed. The high 
speed circuit is completed directly from the blower 
motor, through the blower switch to ground. This 
circuit allows full battery voltage, producing maximum 
blower motor speed. 


Safety Precautions 
Whenever components in the engine compartment or 


instrument panel areas are being serviced, the battery 
ground cable must be disconnected to eliminate the 
possibility of electrical shorts, burned-up wiring, and 
fires. Extreme care must be exercised when 
performing electrical tests where the battery must be 
connected to operate the system. 


Carbon monoxide is colorless, odorless and 
dangerous. If it is necessary to operate the engine with 
the vehicle in a closed area such as a garage, always 
use an exhaust collector to vent the exhaust gasses 
outside the closed area. 


DIAGNOSIS AND TESTING 


Various tests checking heater system operations are 
included below. In addition to these tests, visual 
inspection of all heater system components and 
connections, including inspections for air leaks in the 


body should be made to ensure proper operation. 
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DIAGNOSIS AND TESTING (Continued) 


Visual Check of Blower 


Check to see that all blower motor connections are 
correct including proper ground of the system. Check 
the resistor connection at heater case and the heater 
fuse. Also check the connection at the rear of the 
blower switch located on the control assembly. 


Loose Blower Wheel Test 


Place the blower switch in HIGH position. If airflow is 
not evident but the motor can be heard, the blower 
wheel may not be secured to the motor shaft. Do not 
replace the blower motor unless the unit fails the 
current draw test. 


Blower Motor Current Draw Test 
Heater System 
Refer to Section 12-02B, Heater System. 


Biower Motor Voltage Test 
Heater System 
Refer to Section 12-02B, Heater System. 


Blower Switch Continuity Test 


Check for continuity between connected terminals 
with a self-powered test lamp or an ohmmeter as 
shown on the schematic. Check terminal continuity at 
every lever position. The lamp should go on for each 
connected pair of terminals. 


TERMINAL LOCATION ON SWITCH 7 SCHEMATIC COMPONENT TESTING PROCEDURE 
Connect Self-Powered Move Control A Good 
Test Light or to Each Switch Will 
° 260 R/O Ohmmeter to Terminais Position Indicate 
| 
зи —57 BK шы 
2 
— SUE Open Circuit 
| i Open Circuit 
69 O/BL (4) 
M Closed C rcu 
an 
2 57 BK Closed Сиси 
7 BK (2) деб 

вена е dial Open Сиси 
À lọ | OpenCrcot | 

752 Y/R 14) Lo Open een 
к 

i mE 261 O/BK d oi Closed Circuit 

: 261 O/BK Closed Сис 

f 1 

209 OIE 261 O/BK (5) A Ове? a s= 

Abd Medium 1 Open Circuit 
57 BK 4. ТЕ 
| I н 
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DIAGNOSIS AND TESTING (Continued) 


If the ohmmeter moves or the test lamp lights, the 
circuit is closed. If the ohmmeter moves only slightly, 
the circuit may have high resistance due to a loose 
connection. 


Open Circuit Test 


On all electrical circuits, continuity must exist from the 
source of power (battery), to the unit where the power 
is used, and back up to the source of power (ground). 


An ohmmeter or self-powered test lamp, connected 
between any two points of a circuit will show whether 
the circuit is open or continuous. 


If the meter does not move or the lamp does not light, 
the circuit is open. 


If the meter movement is slight, high resistance is 
indicated. 


Bleeding Air From Heater Core 


Remove the hose at the outlet connection of the heater 
core (hose leading to the water pump). Allow any 
trapped air to flow out. When a continuous flow of 
coolant is obtained, connect the hose to the core. Do 
not overtighten heater hose clamps. 


Heating System General Service 


Heater Core Leak Test 
Inspection 


1. Inspect for visible evidence of coolant leakage at 
the hose to heater core attachments. A coolant 
leak at the hose could follow the heater core tube 
to the core and appear as a leak in the heater 
core. 


2. Check the system for loose heater hose clamps. 
The clamps should be tightened to 1.81-2.49 N-m 
(16-22 in-Ibs). 


3. lfleakage is found and the hose clamps are tight, 
check the heater core tubes for distortion. 
Severe distortion of the tubes could cause 
leakage at the hose connection. | 


NOTE: All heater hoses that are installed in 
service as replacement parts should be made 
with EPDM and NOMEX as their component 
materials. Hoses made from other materials may 
not be suitable for their particular application. 
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Heating System General Service 


DIAGNOSIS AND TESTING (Continued) 


Insufficient, erratic, or no heat or 
defrost. 


Diagnosis Guides 


€ Lowradiator coolant level due to: 
Coolant leaks. 


€ Engine overheating. 


Loose fan belt. 


Thermostat. 


Plugged or partially plugged 
heater core. 

Loose or improperly adjusted 
control cables. 

Kinked, clogged, collapsed, soft, 
swollen, or decomposed engine 
cooling system or heater system 
hoses. 

Blocked air inlet. 


12-02-5 


Check radiator cap pressure. 
Replace if below minimum 
pressure. 


Fill to specified coolant level. 
Pressure test for engine cooling 
system and heater system leaks. 
Service as required. 

Remove bugs, leaves, etc. from 
radiator or condenser fins. 
Check for: 


Loose fan belt 

Sticking thermostat 
Incorrect ignition timing 
Water pump impeller damage 
Restricted cooling system 


Service as required. 

Replace if cracked or worn 
and/or adjust belt tension. 
Check coolant temperature at 
radiator filler neck. If under 76°C 
(170°F) replace thermostat. See 
Group 03 for complete testing. 
Clean and backflush engine 
cooling system and heater core. 
Adjust to specifications. 


Replace damaged hoses and 
backflush engine cooling system, 
then heater system, until all 
particles have been removed. 
Check cowl air inlet for leaves, 
foreign material, etc. Remove as 
required. 


Check internal blower inlet screen 
(on vehicles so equipped) for 
leaves and foreign material. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


e Blower does not operate properly. € Blower motor. e Connect a #10 gauge (or larger 

Check fuse. diameter) jumper wire directly 
from the positive battery terminal 
to the positive lead (orange wire) 
of the blower motor. if the motor 
runs, the problem must be 
external to the motor. If the motor 
will not run, connect a # 10 gauge 
(or larger diameter) jumper wire 
from the motor black lead to a 
good ground. lf the motor runs, the 
trouble is in the ground circuit. On 
vehicles with ground side 
switching, check the blower 
resistor, the blower switch and 
the harness connections. Service 
as required. If motor still will not 
run, the motor is inoperative and 
should be replacea. 

ө Check continuity of resistors for 
opens or shorts (self-powered 
test lamp). Service or replace as 
required. 

€ Check for proper installation of 
harness connector terminal 
connectors. 

© Check wire-to-terminal continuity. 

€ Check continuity of wires in 
harness for shorts, opens, 
abrasions, etc. Service as 
required. 

9 Check blower switch(es) for 

proper contact. Replace 

switch(es) as required. 


Blower resistor. 


Blower wire harness. 
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Blower switch(es). 


€ Vacuum motor system Vacuum leak. Repair or replace system 


components, as required. 


@ Loose or disconnected vacuum 
nose. 

Damaged vacuum motor. 

Misrouted vacuum connections. 
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DIAGNOSIS AND TESTING (Continued) 


Pressure Test 
Drain the cooling system. 


1. 


Attach Radiator Pressure Tester 02 1-000 12 or 
equivalent to the adapter. Close the bleed valve 
at the base of the gauge and pump 207 kPa (30 


2. а the heater hoses from the heater psi) of air pressure into the heater core. 
З. Install a short piece of heater hose 
(approximately 100mm or 4 inches long) onto 
each heater core tube. 
9 
CCL 4109-A 
(2) ITEM DESCRIPTION 
1. BLEED VALVE 
2. RADIATOR PRESSURE TESTER - 021-00012 
TER 6. Observe the pressure gauge for a minimum of 
HEN CBESCHIPTHION three minutes. The pressure should not drop. 
r u TOUR 7. ће pressure does not drop, no leaks are 
indicated. 
4. Fillthe heater core and hoses with water and 8. if the pressure drops, check the hose 
install Plug (BT-7422-B) and Adapter connections at the core tubes for leaks. If the 
(BT-7422-A) from Radiator Pressure Tester hoses do not leak, remove the heater core from 
02 1-000 12 or equivalent in the hose ends. the vehicle and test the core as outlined under 
Secure the hoses to the heater core, plug and Bench Test. 
adapter with hose clamps. 
Bench Test 
1. Drain all coolant from the heater core. 
2. Connect the 100mm (four inch) test hoses with 
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ITEM DESCRIPTION 
1. BLEED VALVE 
2 RADIATOR PRESSURE TESTER - 021-00012 
3 HEATER HOSE (4 INCHES LONG) 
4 HOSE CLAMP 
5 ADAPTER - BT-7422-A 
6 PLUG - BT-7422-B 


plug and adapter to the core tubes. Then, 
connect Radiator Pressure Tester O2 1-000 12 or 
equivalent to the adapter. 


CCL 4110-A 


ITEM DESCRIPTION 
1. RADIATOR PRESSURE TESTER - 021-00012 
2. HEATER CORE 
3. ADAPTER - BT-7422-A 
4. PLUG-BT-7422-B 


Apply 207 kPa (30 psi) of air pressure to the 
heater core with Radiator Pressure Tester 

O2 1-000 12 or equivalent, and submerge the core 
in water. 
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DIAGNOSIS AND TESTING (Continued) 


4. Ifa leak is observed, repair or replace the heater . Remove the hose clamp and female garden 
core as necessary. hose-end adapter from the end of the outlet 

heater hose. Install the outlet heater hose onto 

Heater Core Back-Flushing the water pump fitting. Secure with hose clamp. 

All engine cooling system flushing and back-flushing . Connect ће inlet heater hose onto the engine 

must include a separate back-flushing of the heater or block fitting. Secure with hose clamp. 

А/С system heater core. Separate flushing or . | -—Ó I 

back-flushing of the engine cooling system and heater . Fill the cooling system, as described in Section 

core prevent engine cooling system particles from 27-02, Cooling System Service, with the 

clogging the heater core tubes and reducing (or specified coolant mixture of 50/50 water and 

eliminating) coolant flow through the heater core. Premium Cooling System Fluid E2FZ- 19549-AA 
(ESE-M97B44-A) or equivalent. 

The heater core must be back-flushed separately from 

the engine cooling system for proper back-flush water . Test the system for proper heater performance 

flow direction through the heater core. under the specified engine cooling system 


The correct heater core back-flushing procedure is as conditions. 


follows: 


1. Disconnect the heater core outlet heater hose SPECIAL SERVICE TOOLS 
from the water pump fitting and install a female 


garden hose-end fitting adapter into the end of the 
outlet heater hose. Secure with a hose clamp. 


ROTUNDA EQUIPMENT 
2. Connect the female garden hose-end of the outlet "part Number =>0>Ó | 
heater hose to the male end of a water supply - 
garden hose. 
ВТ-7422-А 


3. Disconnect the heater core inlet heater hose from 
the engine block fitting. Allow inlet hose to drain 


onto the ground or into a floor drain. 


4. Тип the water supply valve on and off several 
times so that the surge action will help to dislodge 
larger stubborn particles from the heater core 
tubes. Allow full water pressure to flow for 
approximately five minutes. 
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VEHICLE APPLICATION 


E-150 through E-350 Vehicles 


DESCRIPTION 


Heater and Ventilation System 


The heater is a blend air type which receives its 
outside air supply from the cowl inlet. The heater 
control assembly is located in the instrument panel to 
the right of the steering column. It includes a blower 
Switch which provides four operating speeds. The 
control assembly also includes two levers. One is 
provided to allow temperature selection between the 
extremes of COOL and WARM; the other provides for 
functional selection between OFF, VENT, HEAT, MIX, 
and DEFROST. Vacuum motors actuate doors to 
direct air flow within the system. 
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DESCRIPTION (Continued) 


КЫС э ІТ Л С 
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HEATER ONLY (MAIN SYSTEM) 
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HEATER ONLY (MAIN & AUXILIARY SYSTEM) 


REAR ° 


CCL 2980-A 


In the MIX position, outside air is discharged through 
the defroster nozzles and the floor outlets. 


In the DEFROST position, outside air is discharged 
through the defrosters with a small amount going to 
the floor outlets. 


In the OFF position, all doors are in the 
vacuum-applied position with the exception of the 
PANEL / DEFROST door. 


When the temperature control lever in the control 
assembly is moved between the COOL and WARM 
positions, a temperature control cable moves the 


Ventilation is delivered through the instrument panel 
registers when the function lever in the control 
assembly is set in the VENT position. In the VENT 
position, the outside /recirc door is open to the outside 
with no vacuum being applied to the door vacuum 
motor. The air coming in through the cowl is 
discharged through the panel registers. A small 
amount of this input is diverted to the floor area. (The 
А/С compressor will not be operating when the 
control lever is in the VENT position.) 


In the FLOOR position, the outside / recirc. door is 
open to the outside airflow with no vacuum being 


temperature blend door, which directs a portion of the 
total air input through the heater core. As the 
percentage of air exposed to the core increases, the 
air temperature at the outlets to the passenger 
compartment also increases. 


applied to the door's motor. Air is discharged through 
the floor outlets with a small amount going to the 
defroster nozzles. 
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DESCRIPTION (Continued) 
Heater System Airfiow 


BLOWER MOTOR 


HEATER 
CORE 


TO 
DEFROSTER BLEED TO 
FLOOR/DEFROST A DEFROSTER 
DOOR 


PLENUM ә 


TO INSTRUMENT 
PANEL REGISTERS 
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MAJOR COMPONENTS 


Control Assembly 


When the function selector lever is moved to any of its 
five positions, the appropriate ports in an eight-port 
vacuum selector valve are actuated. This valve 
controls the distribution of vacuum to the motors which 
operate the following doors: 


ө Outside / Recirc 
e Floor / Defrost 
e Panel/Defrost 


12-02A-3 
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MAJOR COMPONENTS (Continued) 


CONTROL ASSY 
ILLUMINATION BULB 
CONNECTOR 


VACUUM SELECTOR 
VALVE 


MAIN SYSTEM 
BLOWER SWITCH 


TEMPERATURE 
SELECTOR LEVER 


FUNCTION SELECTOR 
LEVER 


AUXILIARY 
SYSTEM BLOWER 


SWITCH CCL 2982-A 


The function selector lever also controls blower 
operation. When the lever is in the OFF position, the 
4-speed blower switch will not operate. 


Temperature Selector Lever 


The temperature selector lever actuates a control 
cable which operates the temperature blend door. The 
blower motor will operate at low, medium low, medium 
high, or high speed, depending upon selection. The 
function selector lever must be in the OFF position if no 
blower operation is desired. 


Blower Motor Resistor 


A resistor with a thermal limiter is mounted in the scroll 
area of the heater case. It is used in conjunction with 
the blower motor switch to obtain the desired fan 
speed. The thermal limiter in the switch assembly 
serves as a temperature sensitive fuse. 


An air deflector baffle is provided to deflect heat away 
from the heater blower motor resistor. With the 
protection afforded by this baffle, there is less chance 
that the thermal limiter in the resistor assembly will 
open and cause an interruption of blower motor 
operation in all speeds except HIGH. 


BLOWER MOTOR 
RESISTOR 
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MAJOR COMPONENTS (Continued) 


If it should be necessary to replace the blower motor 
resistor, it is most likely that the baffle will not require 
service. Its location in the heater case protects it from 
damage. Removal of the common attaching screws for 
the resistor and baffle will not release the baffle from 
its mounting location. 


Auxiliary Heater System 


Refer to Section 12-O3D A/C and/or Heater Systems 
for all service procedures. 


ADJUSTMENTS 


Temperature Control Cable 
Set temperature selector lever in COOL position. 


Remove cable from retaining clip on top of 
evaporator (heater) case. Do not disconnect 
cable from yellow crank. | 


Rotate yellow crank counterclockwise until 
temperature blend door seats. 


Check to be sure the temperature selector lever 
is in COOL position. Then, install cable housing 
into its retaining clip by pushing it from the top 
until it snaps in place. 


Set blower switch on HIGH. Move temperature 
lever through its range to verify that cable 
adjustment is satisfactory. Repeat Steps 1 
through 4 if further adjustment is needed. 


DIAGNOSIS AND TESTING 


Blower Motor Voltage Test 


The heater system blower motor electrical circuit uses 
ground side switching. When performing blower motor 
voltage tests on systems with ground side switching, 
the voltage reading must be taken across the motor 
wires. 


Test Procedure 


Place the temperature selector lever in WARM 
position. 


Place function selector lever in the FLOOR 
position. 


Insert probes of a voltmeter into wire holes of the 
motors two hardshell connectors and make 
contact with wire terminals. Measure voltage 
drop across motor. 


With engine running (battery voltage 
approximately 14.2 volts), the voltage reading 
should be within the specified range for each 
blower switch position. Refer to blower switch 
chart of the electrical wiring diagram for 
specifications. 


Blower Motor Current Draw Test 


1. Separate blower motor ground (black) wire at 
blower motor resistor. 


Connect positive (+) ammeter lead to female 
spade connector and negative (-) ammeter lead 
to resistor terminal. 


Place temperature selector lever in mid-position 
and the function selector lever in the HEAT 
position to turn blower on. 


Turn ignition switch to ON position. 


With a fully charged battery, blower motor 
current draw (amps) should be approximately as 
indicated for each blower speed in blower switch 
chart of the electrical wiring diagram. 


12-02A-5 


12-02A-6 Heating System —Econoline 


12-02A-6 


DIAGNOSIS AND TESTING (Continued) 
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DIAGNOSIS AND TESTING (Continued) 


Vacuum System Tests 


To test the A / C-heater control system, start the 
engine and move the function selector lever slowly 
from one position to another. A momentary hiss should 
be heard as the function selector lever is moved from 
one position to another indicating that vacuum is 
available at the control assembly. A continuous hiss at 
the control assembly indicates a major leak 
somewhere in the system. It does not necessarily 
indicate that the leak is at the control assembly. 


If a momentary hiss cannot be heard when the function 
selector lever is moved from one position to another, 
check for a kinked, pinched, or disconnected vacuum 
source hose. Also inspect the check valve between 
the intake manifold and the vacuum reservoir to be 
sure it is working properly. 


BLOWER MOTOR 


di 


HEATER 


If a momentary hiss can be heard when the function 
selector lever is moved from one position to another, 
vacuum is available at the control assembly. Then, 
cycle the function selector through each position with 
the blower on HI and check the location(s) from which 
air is being discharged. 


The airflow schematic indicates whether vacuum or no 
vacuum is being applied and shows the physical 
position of a door in response to the existing vacuum 
conditions. The vacuum diagram traces the vacuum 
lines from the selector switch to the motor each 
operates. If a vacuum motor fails to operate, the faulty 
one can be identified easily because airflow will not 
follow its intended course. 


FLOOR DEFROST DOOR PANEL/DEFROST DOOR O/S RECIRC DOOR 
VACUUM MOTOR 


A 


VACUUM MOTOR 


А 


VACUUM MOTOR 


A 


ENGINE 
MANIFOLO 


BLUE 
WHITE 


dim NA VACUUM 5 
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> O O 
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DOOR DEFROSTER | 
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| 6 | SEALED - 
SOURCE 


Ifa vacuum motor is inoperative, check its operation 
with Rotunda Vacuum Tester 02 1-000 14 or 
equivalent. If the vacuum motor operates properly, the 
vacuum hose is probably pinched, kinked, 
disconnected or has a hole. 


REMOVAL AND INSTALLATION 


Control Assembly 
Removal 


1. Remove trim applique. 


CCL 3253-A 


Remove four screws retaining control assembly 
to mounting bracket. 


Carefully pull control assembly from opening in 
the mounting bracket. 


Disconnect electrical connectors from blower 
switch(s), vacuum selector, and illumination bulb. 


Remove push-on vacuum harness retaining clips 
from vacuum selector. 


Disconnect vacuum harness from vacuum 
selector. 
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REMOVAL AND INSTALLATION (Continued) 


Remove temperature control cable from control 
assembly. Disconnect bullet-type cable retainer 
from bracket using Control Cable Removal Tool 
T83P- 18532-AH or equivalent, or needlenose 
pliers to compress retaining ears. The cable “5” 
bend is removed from bottom side of the lever by 
rotating the cable wire 90 degrees to the lever. 


CABLE BRACKET REMOVAL 


(2) PUSH TOOL OVER 
TOOL T83P-18532-AH CABLE END RETAINER 


CABLE END 
RETAINER 
(3) PULL CABLE 
FROM BRACKET 


(1) POSITION TOOL Шама, CABLE WIRE 


OVER CABLE WIRE 
(D PUSH CABLE END RETAINER INTO 


BRACKET UNTIL LATCHED WITH BRACKET 


a 


L4688-24 


Installation Installation 


Connect temperature control cable to control 1. Position blower switch and bracket on the control 
assembly. assembly and install one retaining screw. 


Connect vacuum harness to vacuum selector and 2. Connect wiring connector to blower switch. 


аны ааа Position control assembly and bracket in 


Connect electrical connectors to blower instrument panel and install four retaining screws. 
Switch(s), vacuum selector valve and illumination 
bulb wire and socket assembly. 


Install trim applique. 
Carefully position control assembly to mounting Install knob on switch. 
bracket and install four retaining screws. 


Install applique. 


Adjust the control cable as outlined under Vacuum Selector Valve 
Adjustments, Temperature Control Cable. Removal 


Remove instrument panel trim panel. 


. Remove four screws retaining control assembly 
Blower Switch mounting bracket to instrument panel. 


Removal . Carefully remove control mounting bracket and 


Remove knob from blower switch. control assembly from instrument panel opening. 


Remove trim applique. Disconnect wiring connector from vacuum 
selector valve. 
Remove four screws retaining control assembly 


mounting bracket to instrument panel. Remove two push-on vacuum harness retainer 


Clips from vacuum selector and disconnect 
Carefully remove control mounting bracket and harness from valve. 


control assembly from instrument panel opening. Hemavetwascrewsretainiqvaeiumseisc Lor 


To remove blower switch, disconnect wiring valve to control assembly. Remove vacuum 
connector from blower switch and remove one selector valve. 

screw retaining switch mounting bracket to 

control assembly. 
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REMOVAL AND INSTALLATION (Continued) 


TEMPERATURE 
CONTROL LEVER 


AUXILIARY SYSTEM 
BLOWER 


SWITCH 


Installation 


1. 


Position temperature lever at LH side of slot and 
the function control lever approximately 9.5mm 
(3/8 inch) from LH side of slot. 


Position vacuum selector valve onto control 
assembly, engaging selector lever arms with 
selector valve. Install two retaining screws. 


Connect vacuum harness to selector valve and 
retain with two pushnuts. 


Connect wiring connector to selector. 


Position control assembly and bracket in 
instrument panel. Install four retaining screws. 


Install trim panel. 
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MAIN SYSTEM 
BLOWER SWITCH 
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Heater Core 
Removal 


1. 


Remove inlet and outlet hoses from heater core in 
the engine compartment. Plug hoses with a 
suitable 15.87mm (5 / 8-inch) plug. 


Remove two screws retaining modesty panel to 
underside of instrument panel. 


Remove modesty panel. 


Remove four screws from heater core cover 
located on the LH side of the case underneath 
instrument panel. 


Remove heater core cover. 
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REMOVAL AND INSTALLATION (Continued) 


HEATER CORE 
COVER 
- 188276 - 


CCL 2977-А 


6. Remove screw and retaining bracket at bottom of . Install modesty panel on instrument panel. Install 
heater core. two retaining screws. 


7. Remove heater core and seal from case. . Remove plugs from heater hoses. 


Installation . Install heater hoses on heater core using clamps. 
Fill cooling system to specifications. Refer to 
1. Position heater core and seal assembly into Section 03-03, Engine Cooling. 
heater case. Install core retaining bracket and 
Screw. 


Position heater cover and install four retaining 
screws. Blower Motor and Wheel Assembly 


1. Disconnect blower motor wiring connector. 
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REMOVAL AND INSTALLATION (Continued) 


A/C EVAPORATOR CASE 
TO DASH PANEL 
LOWER GASKET 

- 198862 - 


HEATER 
APPLICATION 
- 18B488 - 


А/С EVAPORATOR 2d 
LOWER HOUSING 
- 19K612 - 


BAFFLE 
19024 


—. 
d җ 


C 


f, 


ПИ ¿ru 


l 


CLAMP 
18A287 


A/C BLOWER 
WHEEL 
- 19D583 - 


A/C BLOWER HOUSING 
TO BLOWER MOTOR 


А/С BLOWER MOTOR ASSY. TUBE 
- 19805 . RA BLOWER MOTOR - 19A786 - 
ELECTRICAL CONNECTOR CCL 2975-B 


Remove four screws retaining blower motor Blower Motor Resistor 

mounting plate to evaporator case assembly. | 
Өр р y Removal and Installation 

Remove motor and wheel assembly from 1. Disconnect the electrical lead from the blower 

evaporator case. motor resistor. 


If the wheel is to be used on the new motor, install . Remove the two screws which attach the resistor 
it on motor shaft so that distance from mounting to the heater case. (These screws also attach 
plate to base of wheel is the same as the old the air deflector baffle to the inside of the case.) 
motor installation. 

To install, align the resistor with the holes in the 


Installation ^ case and in the baffle. 


1. When wheel is properly installed on new motor, 4. Install the attaching screws. 
insert wheel into evaporator case and align 


locator pins with the holes in the base plate. Install the electrical M-10 connector. 
Install four retaining screws. | 


Connect electrical wiring connector to blower 
motor. 


Check blower motor for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Panel 


NOTE: It will be necessary to remove and install the 
instrument panel to service some components in the 
heater systems. Refer to Section O 1-12, Instrument 
Panel and Console Assemblies. 


Air Ducts 


To remove the heater outlet LH duct, it is necessary to 
remove the instrument panel cluster as outlined in 
Section 13-01, Instrument Cluster and Printed Circuit. 


INSTRUMENT 
PANEL 


А/С EVAPORATOR INSTRUMENT 
PANEL REGISTER DUCT ASSY. - LH 
- 19C832 - 


PLENUM 
CHAMBER 
ASSY. 

- 19740 - 


A/C EVAPORATOR 
INSTRUMENT 
HEATER OUTLET PANEL CENTER DUCT PANEL OEFROST 
S 


DUCT ASSY. | DOOR 
- 18C297 - - . VACUUM MOTOR 
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LH Register Duct Center Register Duct 
Removal Removal 


1. Removeretainer attaching LH register duct to . Remove instrument panel. Refer to Section 
center register duct. 01-12, Instrument Panel and Console 


2. Pull LH register duct from center register duct. Assemblies. 


Remove LH register duct as outlined. 


Installation | . Disengage vacuum harness locator tab from 
1. Position LH register duct to center register duct center register duct. 


and align retainer holes. | 
Remove one retainer attaching center register 


Install retainer that attaches LH register duct to ^. ductto plenum. 


center register duct. .. . 
Remove one nut retaining heater air outlet duct, 


LH heat duct and center register duct support 
braces to brake pedal support. 
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REMOVAL AND INSTALLATION (Continued) 


6. 


Disengage center register duct support brace 
from clip bolt and remove center register duct. 


Installation 


Position RH end of the center register duct to 
plenum and support brace at LH end of duct to 
clip bolt. 


1. 


Install LH heat duct support brace on the clip bolt 
and install retaining nut. 


Install retainer attaching center register duct to 
plenum. 


Connect vacuum harness locator tab to center 
register duct. 


Install LH register duct as outlined. 


Install instrument panel. Refer to Section 01-12, 
Instrument Panel and Console Assemblies. 


Heater Ducts 
Removal 


1. 


Remove instrument panel. Refer to Section 
01-12, Instrument Panel and Console 
Assemblies. 


Remove one nut attaching LH heat duct, floor 
outlet duct and center register duct support 
braces to brake pedal support. 


Disengage wiring harness locator tabs and 
vacuum harness locator tab from heater air outlet 
duct. 


Remove on retainer attaching LH heat duct to 
heater air outlet duct and remove LH heat duct. 


Remove one retainer attaching heat duct to 
plenum. 


6. Disengage heater air outlet duct support brace 
from clip bolt on brake pedal support. Remove 
heater air outlet duct. 


Installation 


1. Position RH end of heater air outlet duct to 
plenum and support brace at LH end of duct to 
the clip bolt on the brake pedal support. 


Place center register duct support brace on the 
clip bolt over heat duct brace. 


Position LH heat duct to the heater air outlet duct 
and the support brace to the clip bolt. 


Install nut retaining three support braces to the 
clip bolt. 


Install one retainer attaching heat duct to plenum 
and one retainer attaching LH heat duct to heater 
air outlet duct. 


Install wiring harness and vacuum harness locator 
tabs in their respective location on the heater air 
outlet duct. 


Install instrument panel. Refer to Section 01-12, 
Instrument Panel and Console Assemblies. 


Plenum Chamber 


The plenum chamber is located under the instrument 
panel on top of the heater core housing. For servicing 
the plenum-chamber, vacuum harness, and plenum 
doors, it is necessary to remove the instrument panel 
as outlined in Section 01-12, Instrument Panel and 
Console Assemblies. It is not required to remove the 
instrument panel to service the vacuum motors 
attached to the plenum. 
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REMOVAL AND INSTALLATION (Continued) 


FRONT 
PLENUM CHAMBER 
- 19С698 - 


PANEL/DEFROST DOOR 
VACUUM MOTOR ASSY. 
- 18A318 - - 19C775 - 


PANEL/DEFROST DOOR 
CRANK 


Removal 


1. Disconnect vacuum hoses from panel / defrost 
vacuum motor and floor / defrost vacuum motor. 


2. Remove one retainer attaching center register 
duct to plenum and one retainer attaching heater 
air outlet duct to the plenum. 


Heating System—Econoline 


NOTE: FRONT & REAR CHAMBERS 
NOT SERVICED SEPARATELY 


REAR 
PLENUM CHAMBER 
- 190639 - 


PANEL DEFROST DOOR ASSY. 
- 19C802 - 


(NOT SHOWN - LOCATED INSIDE PLENUM) CCL 2972-A 


Separate plenum from evaporator-heater 
housing, center register duct, and heater air 
outlet duct and remove plenum. 


Remove panel/defrost and floor /defrost vacuum 
motors from plenum. 


Installation 


1. Install panel/defrost and floor / defrost vacuum 
motors on plenum. 
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REMOVAL AND INSTAL..ATION (Continued) 


Pasa 


Heating System —Econoline 


12-02А-15 


TO ENGINE MANIFOLD 
(BLACK) 


TO PANEL/DEFROST DOOR 


AV (BLUE) 
<“ 
>: | ——— TO OUTSIDE/RECIRC. 
i ¿= s AIR DOOR 
= we VACUUM HOSE TO FLOOR/DEFROST { 
<N HARNESS ASSY. DOOR "e 
А - 190699 - FULL VACUUM Ф Б 
(RED) š 
TO VACUUM TO AUXILIARY | cy 
SELECTOR VALVE A/C-HEATER Š 
ON CONTROL SYSTEM 
ASSY. | 
TO FLOOR/DEFROST 
FLOOR/DEFROST "d AT 
EE > (YELLOW) 
dup 
- 18C631 - | — 


| 


@ 
FLOOR/DEFROST 
DOOR 


< 


ҚИ. 


5НАЕТ 
- 194819 - 


Position plenum to center register duct, heater air 
outlet duct and evaporator-heater housing. 
Ensure clip on plenum is hooked over flange on 
evaporator-heater housing. 


Install one retainer attaching center register duct 


and one retainer attaching heater air outlet duct 
to plenum. 


== 
< 


FLOOR/DEFROST DOOR 
VACUUM MOTOR 


en 


t 
A/C PLENUM CHAMBER ASSY. 
- 19740 - 
CCL 2973-А 


Connect blue vacuum hose to top (end) of 
floor / defrost vacuum motor. 


Connect yellow vacuum hose to top (end) of 
panel / defrost vacuum motor and red vacuum 
hose to side of panel / defrost vacuum motor. 


Install instrument panel. Refer to Section O 1- 12, 
Instrument Panel and Console Assemblies. 


Check system for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Outside-Recirculating Air Door Vacuum Motor 


Removal 


1. Remove two screws retaining motor to 
evaporator heater housing. 


1 


VACUUM 
MOTOR 
-18A318- 


A/C & HEATER AIR INLET 
DOOR LEVER AIR INLET DOOR 
-18K542- -19A815- 


EVAPORATOR 
CASE 
(REF.) 


SEAL 


AIR INLET 
DOOR SHAFT 25 
-19A819- ( 
(2 REQ'D) 


CCL 3017-А 


Install а new pushnut (Part No. 383358-5) or 
equivalent retaining motor arm on door crank 
arm, if necessary. 


Carefully pry vacuum motor arm off ''rosebud"' 
clip on door crank. 


Disconnect vacuum hose from 
outside /recirculation vacuum motor. Remove 
motor. 


Check system for proper operation. 


installation 


Snap vacuum motor over ''rosebud'' clip on door 
crank. 


Defroster Nozzle 


To remove the defroster nozzle it is first necessary to 
remove the instrument panel. Refer to Section O 1- 12, 
Instrument Panel and Console Assemblies. Remove 
heater ducts and register ducts as outlined. 


Connect vacuum hose to vacuum motor and 
position motor to evaporator-heater case. 
Install two screws retaining vacuum motor. 
Removal 


1. Remove two screws retaining defroster nozzle to 
each defroster opening near windshield. 
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REMOVAL AND INSTALLATION (Continued) 


2. Pull defroster nozzle from plenum and remove 
from vehicle. 


А/С EVAPORATOR INSTRUMENT 
PANEL REGISTER DUCT ASSY. - LH 
- 19C832 - 
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12-02A-17 


INSTRUMENT 
PANEL 


(REF.) 


— 
— 


PLENUM 
CHAMBER 
ASSY. 

- 19740 - 


. 


A/C EVAPORATOR 
INSTRUMENT 
HEATER OUTLET PANEL CENTER DUCT 
DUCT ASSY. ASSY. 
- 18C297 - - 19D633 - 


Installation 


Position defroster nozzle on plenum and the 
defroster openings. 


Install two screws retaining defroster nozzle to 
each defroster opening. 


Install register ducts and heater ducts as outlined 
in this Section. 


Install instrument panel. Refer to Section 01-12, 
Instrument Panel and Console Assemblies. 


Check system for proper operation. 


PANEL DEFROST 
VACUUM MOTOR 
CCL 2971-A 


Register Louver Assembly 
Removal 


1. Insert a thin-blade screwdriver under the retaining 
tab and pry tab toward louvers until it clears the 
hole in register assembly. 
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REMOVAL AND INSTALLATION (Continued) 


ROTATE THE TOOL 
TO PRY PIVOT OUT OF 
RETAINING HOLE. 


——", 


(02 фу 


4 «ао — 2 


(2 PRY PIVOT AT OPPOSITE 


END OF REGISTER OUT 
OF RETAINING HOLE. 


(3) PULL LOUVER ASSY. 
OUT OF REGISTER USING 
LOUVER ADJUSTING TAB 


AS A GRIP. 


Pull louver end out from register opening only 
enough to prevent the louver pivot from going 
back into pivot hole. 


Repeat Step 1 for other retaining tab and pull 
louver assembly from register opening. 


Installation 


The pivots on each end of some louver assemblies are 
different diameters and therefore determine the 
installed position. Other louvers have an arm 
extending inward on one end of the louver assembly. 
This end of the louver should be installed in the register 
assembly at the same end as the raised boss in the 
register assembly. | 


1. Position louver assembly into register opening. 


CCL 3018-A 


2. Depress retaining tabs and push louver assembly 
into register opening and engage tabs in pivot 
holes. 


Right Register Assembly 
1. Remove louver assembly from register assembly. 


2. Using a small-blade screwdriver or similar tool, 
pry register retaining tabs toward register 
opening. Push adapter retaining tabs out of the 
LH and RH sides of register housing. Then, pull 
register from instrument panel opening and 
register duct. 
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REMOVAL AND INSTALLATION (Continued) 


REGISTER 
ADAPTER ASSY. 
- 19C780 - INSTRUMENT 


PANEL 
(REF.) 


REGISTER ASSY. 
- 19893 - 


LOUVER ASSY. 
- PART OF 19839 - 


CCL 3019-A 


Instaliation 

1. Position register assembly in the instrument panel 
opening. When louvers move to the right when 
closing, register installation is correct. 


Center Register Panel Assembly 
Removal | 
1. Disconnect battery ground cable. 


2. Remove control knobs from radio shafts, if so 


While supporting register adapter, push register equipped. | 


assembly into instrument panel opening and 
register duct until register tabs lock into place 
behind instrument panel opening flanges and into 
the adapter. 


Disconnect wire from cigar lighter, if so equipped. 


Unsnap name plate from its recessed location to 
the right of the registers, if so equipped. 


Remove six screws (five without nameplate) 
retaining register panel assembly to instrument 
panel. 
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REMOVAL AND INSTALLATION (Continued) 


6. 


CENTER 
REGISTER 
INSTALLATION 


Pull register panel assembly from instrument 
panel, unsnapping two clips at the right end of 
register panel. 


Installation 


Position register panel assembly in the instrument 
panel and engage two snap clips. 


Install register panel assembly attaching retaining 
screws. 


Install nameplate, if so equipped. 
Connect wire to cigar lighter, if so equipped. 


Install control knobs on radio shafts, if so 
equipped. 


Connect battery ground cable. 


Heating System—Econoline 12-02A-20 


INSTRUMENT 
ANEL 
(REF.) 


APPLIQUE 


CCL 3013-A 


Left Register Assembly 
Removal 
Disconnect battery ground cable. 


Remove ignition lock cylinder and ignition switch 
bezel. 


Remove headlamp switch knob and shaft. Then, 
remove headlamp switch bezel. 


Remove knob from windshield wiper switch. 


Remove two screws retaining left register panel 
to instrument panel. 
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REMOVAL AND INSTALLATION (Continued) 


LEFT REGISTER 
ASSY. 
4 = 
APPLIQUE 
INSTRUMENT (ВЕР.) 


PANEL 


(REF.) = 


CCL 3012-A 


6. Pullregister panel assembly away from Heater Blower Assembly 


instrument panel to disengage snap clips at top of 


register panel. There are five tee shoulder pilot studs which pass 


through holes in the instrument panel, located around 
| the edges of a large cutout in the panel. This cutout is 
Installation an opening between the heater blower housing 
Position register panel to instrument panel and assembly (Part No. 18456) on the engine 
push to engage snap clips. compartment side of the instrument panel and the A/C 
Де I evaporator core rear housing assembly (Part No. 
Install two screws retaining lower edge of register 19A583) on the passenger compartment side of the 
panel to instrument panel. panel. Nut and washer assemblies draw the two major 


Install headlamp switch bezel, knob and shaft components together through their gaskets at the 
assembly. instrument panel. 


A disassembled view of the components in the heater 


Install ignition switch bezel and ignition switch blower housing assembly is shown below. 


lock cylinder. 
Install windshield wiper switch knob. 


Connect battery ground cable. 


12-02A-22 Heating System —Econoiine 12-02A-22 
RTI DIE со RC го оос у MM ME хол = с EE A EL Oa TG 


REMOVAL AND INSTALLATION (Continued) 


А/С EVAPORATOR CORE REAR HOUSING ASSY. 
(ALSO USED IN HEATER ONLY APPLICATIONS) 
- 19A583 - 


N Saim ыы с 


OUTSIDE/RECIRC AIR DOOR 
VACUUM MOTOR 


a 
2 
E 


[A 
SNES 


AIR OUTPUT 
De. TO 
тар: PLENUM 


% 
Pa 
r 


EVAPORATOR ASSY. 
(WHEN USED FOR A/C 


AND HEATER! 
- 19855 - di 
А/С 
HEATER BLOWER ASSY. EVAPORATOR CORE 


(WHEN USED FOR < LOCATION 
HEATER ONLY) < (HEATER ONLY 
. 18456 - Ф: APPLICATION SHOWN) 


BLOWER MOTOR 
RESISTOR 


HEATER CORE 
COVER 


BLOWER MOTOR ASSY. f 


CCL 2984-A 
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REMOVAL AND INSTALLATION (Continued) 


The disassembled view illustrates the attaching 4.9L (300 CID-6 Cylinder) Engine 
locations of the blower motor resistor assembly and 
the blower housing to blower motor tube. 


Heater Hose Installations 


Refer to the following illustrations for heater hose 
installations. 


FRONT OF VEHICLE 


PART 
ITEM | NUMBER DESCRIPTION 


18C266 BASE HEATER HOSE (ENGINE TO 
HEATER CORE LOWER TUBE) 
BASE HEATER HOSE 

(UPPER HEATER CORE TUBE 

TO WATER PUMP) 


HOSE CLAMP 


18C266 


390761-S100 
OR 


389628-5100 
(2 REQ'D.) 


CCL 3554-A 
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REMOVAL AND INSTALLATION (Continued) 


5.0L (302 CID-8 Cylinder) Engine 


-18C266- ENG TO LWR HTR CORE TUBE 


Ө -18C266- UPPER НТА CORE TUBE ТО W/P 
e -19N651- LIQUID LINE 
(4) -19N617- SUCTION LINE 


-19D734- MANIFOLD ANO TUBE ASSEMBLY 
CCL 2986-A 
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REMOVAL AND INSTALLATION (Continued) 


5.8L (351 CID-8 Cylinder) Engine 


Quay PP тер; 


ORT aes жә» 


ТІ g E 
= 
© 


N 


-18C266- ENG TO LWR HTA CORE TUBE 


(2) -18C266- UPPER HTR CORE TUBE TO W/P 
(3) -19N651- LIQUID LINE 
O -19N617- SUCTION HOSE 


-19D734- SUCTION HOSE MANIFOLD & TUBE ASSEMBLY 
CCL 2987-A 
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REMOVAL AND INSTALLATION (Continued) 


7.5L (400 CID) 8 Cylinder 


ORE 
m c —— Mes 
Wu н; 
Р, < S N 


-18C266- UPPER CORE TUBE TO W/P 


е -19N651- LIQUID LINE 


-19N617- SUCTION LINE 


-19D734- MANIFOLD AND TUBE ASSEMBLY 


12-02A-26 


CCL 2988-A 
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REMOVAL AND INSTALLATION (Continued) 


7.3L (445 CID) Diesei Engine 


um 
we 


A 
« 
( 5 m! 


B. [s 
" 2 Ш 
=e 
— s. АГ" 
7 АГ к?) 


) -19М617- SUCTION LINE 
) -19972- DISCHARGE HOSE 


} -19N617- SUCTION LINE 
CCL 2989-A 


Quick Connect/Disconnect Hose Couplings 
The quick connect and disconnect tools for hoses 
having a quick connect coupling are shown in the 
following illustration. 
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REMOVAL AND INSTALLATION (Continued) 


O-RINGS SPACER COMPLETE ASSEMBLY 


$$ IN TO % IN QUICK CONNECT 390422-5 390420-5 - 180535 - 
34 IN TO М IN QUICK CONNECT 390423-S 390421-5 - 180535 - 


COMPLETE QUICK CONNECT 
ASSEMBLY CONTAINS THE FOLLOWING: 


2 - O-RINGS (SILICONE FLUID) 
1 - SPACER 

1 - COUPLING RETAINER 

1 - HOUSING 


SILICONE FLUID 
ESF-M99B112-A 


COUPLING 
RETAINER 
- 18D434 - 


HEATER CORE TUBE 


QUICK CONNECT COUPLING - DISCONNECTEO 


ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES 


LUBRICATE O-RINGS WITH 
ESF-M99B112-A 
SILICONE FLUID 


INSPECT SPACER 
FOR CRACKS OR DAMAGE — 
REPLACE IF NECESSARY 


FOR CRACKS OR DAMAGE — 


INSPECT COUPLING RETAINER 
@ REPLACE IF NECESSARY 


CLEAN HEATER CORE 
TUBE AND LUBRICATE 
WITH SILICONE 


ASSEMBLE FITTINGS TOGETHER BY PUSHING TOGETHER — 
LISTEN FOR COUPLING RETAINER TO SNAP IN PLACE. 


HEATER HOSE 
ASSEMBLY 


TO HEATER 
CORE 


TO ENSURE QUICK CONNECT ENGAGEMENT, LIGHTLY 
PULL ON THE HEATER HOSE ASSEMBLY 


CAUTION — ENGINE SHOULD BE OFF BEFORE DISCONNECTING COUPLING 


Ө 


e 


TO DISCONNECT COUPLING 


HEATER HOSE 
DISCONNECT TOOL 


% INCH T85T-18539-AH1 
34 INCH T85T-18539-AH2 


EXTENSION HANDLE 
T85T-18539-AH3 


COUPLING RETAINER 


HEATER HOSE 
DISCONNECT TOOL ef 
yi 


HEATER 
R 


HEATER 
HOSE 
ASSEMBLY 


PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE 
TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
COMPRESS RETAINER LOCKING TABS — THEN PULL HOSE 
ASSEMBLY AWAY FROM HEATER CORE TUBE. 

REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY 
AWAY FROM HEATER CORE TUBE. 


NOTE: WHEN COMPRESSING WHITE COUPLING RETAINER, 
THE TOOL MUST BE PERPENDICULAR AND ON THE HIGHEST 
POINT OF THE COUPLING RETAINER AS SHOWN ABOVE. 


SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE TUBE, AND REPLACE 
WITH NEW RETAINER 


WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED — THE 


WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 


INSTALL NEW COUPLING RETAINER, SPACER & NEW LUBRICATED 
O-RINGS INTO QUICK CONNECT ASSEMBLY HOUSING BEFORE 
RE-INSTALLING HEATER HOSE ASSEMBLY TO HEATER CORE TUBES. 


CCL 2443-A 
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SPECIFICATIONS 


ELECTRICAL 


System Protection 35 Amp Fuse 
Blower Circuit in Fuse Panel 


Blower Motor Current Draw 
Switch Setting 
Low 
Medium Low 
Medium High 
High 


Illumination 
Control Assembly One ICP-161 Bulb 


TORQUE SPECIFICATIONS 


Heater Hose Clamps 13 to 18 Ib-in 


AND/OR A/C 


@ 
35 AMP 


The fuse panel is located on the dash panel in 
passenger compartment left of the steering column. 


CL3460-2C 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


Tool Number Description 
T83P-18532-AH Heater Control Cable Disconnect Tool 


T85T-18539-AH1 5/8-Inch Heater Hose Disconnect Tool 
185Т-18539-АН2 3/4-Inch Heater Hose Disconnect Tool 
Rotunda Vacuum Tester 021-00014 


CK6838-1C 
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SECTION 12-02B Heater and Ventilation 
System—F-Series and Bronco 


SUBJECT PAGE . SUBJECT PAGE 

ADJUSTMENTS REMOVAL AND INSTALLATION (Cont'd.) 
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Airflow Distribution.............................................. 12-02B-4 НеатегСоге NL TON 12-02B-24 
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VEHICLE APPLICATION 


F-150 Through F-350, F-Super Duty Chassis Cab and 
Bronco Vehicles 


DESCRIPTION AND OPERATION 


The heater-ventilation system is a blend air design. 
Outside air is supplied to the system through the cowl 
top grille. This air supply enters the blower housing 
where the blower motor and wheel forces it through or 
around the heater core. Airflow through the plenum 
assembly is determined by the setting of the function 
control lever in the control assembly. The outlets 
through which air may be distributed into the 
passenger compartment are shown in the following 
illustration. 
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DESCRIPTION AND OPERATION (Continued) 


DEFROSTER NOZZLE REGISTER 


DUCT 


Lom 
Ж DEMISTER 
HOSE 


LI 


DEMISTER 


INSTRUMENT 
PANEL 
REGISTERS (2) 
(DRIVER'S SIDE) 


The heater blower assembly includes a polypropylene 
housing containing the following: 


€ motor and wheel 


€ motor resistor 
€ outside /recirc air door 
€ vacuum motors for door operation 


Also included are harnesses required to energize the 
electrical and vacuum components in the assembly. 


The heater blower assembly is located in the engine 
compartment and connects to the plenum assembly 
located under the instrument panel inside the vehicle. 


The plenum assembly also contains the following: 
€ heater core 

@ temperature blend door 

€ panel/defrost door 
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REGISTER DUCT 


DEFROSTER NOZZLE 
DEMISTER 


INSTRUMENT 
PANEL 
REGISTERS (2) 
(PASSENGER SIDE) 


CCL2736-A 


e floor / defrost door 


€ vacuum motors and electrical and vacuum 
harnesses 


The vacuum motors and vacuum harness operate the 
floor / defrost and panel / defrost doors. The 
temperature blend door is operated mechanically by a 
cable attached to the temperature control lever in the 
control assembly. 


Refer to the following illustration to identify instrument 
panel ducts, floor duct, defroster nozzle, demister and 
demister hoses. 


The following illustration shows the function control 
lever in each of its five positions. These five positions 
are: OFF, VENT, FLOOR, FLOOR/DEFROST, and 
DEFROST. The direction of airflow through the system 
in each of the function lever settings is shown. 
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DESCRIPTION AND OPERATION (Continued) 


Heater-Ventilation System Airflow 


P сем r BLOWER MOTOR 
FLOOR/ TEMPERATURE AND WHEEL 
DEFROST BLEND DOOR 
DOOR 


VACUUM MOTOR 


. Sos i 2: 
OFF VENT FLOOR FLR DEF DEFROST 
e v v e 094... 
AIR FROM 
COWL 

OUTSIDE AIR/ 
RECIRC AIR 

OFF POSITION TO INSTR. DOOR 


TO FLOOR| perRosT DOOR REGISTERS 
OUTLETS [VACUUM MOTOR OFF POSITION 


TOR&L 
DEMISTERS 


777 
2560160 ези еносвевеее 


(uem 
OFF VENT FLOOR FLR DEF DEFROST 
wv bd e 


VENT - COOL POSITION 


VENT POSITION 


С 


= E E F - ~- — 
(МАМ) қ ntum 1900100006 
ESCUDO T EE 

eso. ST Seccces ood 


SS 
FLOOR Ft R DEF DEFROST 
wv e 


FLOOR - WARM POSITION 
FLOOR POSITION 
(BLEED TO DEFROST) 


(a [usen pen -- — -. a -- — [U 
М eq [L ite 998520800 
are Mp 3 
Sos ANIM NUM E 


ram 
FLUOR FLR DEF DEFROST 
wv 


FLOOR/DEFROST - WARM POSITION 


FLOOR/DEFROST POSITION 
(EQUAL DISTRIBUTION TO FLOOR & DEFROST) 


CSSA eG Tp 


a \ 
FLOOR F. R DEF DEFROST 
5% v 


DEFROST - WARM POSITION 


DEFROST POSITION (BLEED TO FLOOR) 


CCL 4117-A 


12-02B-4 
DESCRIPTION AND OPERATION (Continued) 


The rate and volume of airflow is determined by the 
setting of the four-position blower switch lever. The 
blower switch lever is located near the left edge of the 
control assembly. The lever settings are: LOW, 
MEDIUM LOW, MEDIUM HIGH, and HIGH. The switch 
does not have an OFF position. To stop blower 
operation, the function lever must be in its OFF 
position. | 


The temperature control lever moves along the upper 
slot of two slotted openings in the control assembly to 
indicate the amount of cool and/or warm air being 
directed through the system. The function lever moves 
through the lower slotted opening in the control 
assembly to any of the five positions outlined 
previously. 


To start airflow through the system, set the function 
lever in the desired position (VENT, FLOOR, 
FLOOR/DEFROST, or DEFROST). Set the blower 
switch in either of its four positions (LOW, MEDIUM 
LOW, MEDIUM HIGH or HIGH). 


Temperature Selection 


Depending upon its position, the temperature blend 
door in the plenum chamber directs a given amount of 
outside air through the heater core to provide a 
desired amount of heat. As the amount of air directed 
by the blend door through the heater core is reduced, 
less heat will be directed into the passenger 
compartment. | 


Airflow Distribution 


The position of the function lever in the control 
assembly determines which of the damper doors are 
open, partially open, or closed as described. 
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If the lever is in the OFF position, the OUTSIDE AIR 
door is closed to block the entry of air from the cowl 
into the plenum chamber. 


If the lever is in the VENT position, the OUTSIDE AIR 
door is open and the PANEL / DEFROST door is open. 
The airflow is directed to the registers in the 
instrument panel. The position of the BLEND AIR door, 
based upon the setting of the temperature lever in the 
control assembly, may be set as desired between cool 
and warm to obtain the desired blend of cool or heated 
air. 


If the lever is іп the FLOOR position, the OUTSIDE AIR 
door is open. Airflow is directed through the 


TEMPERATURE BLEND door opening, through the 
heater core, past the closed PANEL / DEFROST door, 
and out through the open FLOOR / DEFROST door to 
the floor outlets. There will be an air bleed past the 
closed DEFROST door to the defrosters. 


If the lever is in the FLOOR/DEFROST position, the 
airflow follows the same path as described for FLOOR 
position, except the FLOOR / DEFRÓST door is in the 
partial vacuum or mid-position. This allows equal 
amounts of airflow to the floor outlet and defrosters. 


If the lever is in the DEFROST position, the 
FLOOR/DEFROST door is fully open to the defroster 
nozzle with a bleed amount going past the closed door 
to the floor outlet. | 


Function Control Vacuum Circuit 


The following diagram illustrates the vacuum hose 
connections between the vacuum source, vacuum 
motors, and vacuum selector valve. The diagram also 
identifies the color coding of the vacuum hoses and 
charts the function lever settings and vacuum 
application by vacuum selector valve port and 
function. 
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DESCRIPTION AND OPERATION (Continued) 


Vacuum Diagram and Selector Test 


< BLOWER MOTOR 


AND WHEEL 


TEMPERATURE BLEND DOOR 


HEATER/BLOWER 
ASSEMBLY 
TO DEFROSTERS 


OUTSIDE 


FLOOR/DEFROST 
DOOR MOTOR AIR DOOR 
MOTOR OUTSIDE 
AIR FROM 
COWL 


orar. am HEATER CORE 
DEMISTERS V / TO INSTR. 


TO FLOOR PANEL 
OUTLETS REGISTERS 
BLUE 
calli TO SOURCE 
PANEL/DEFROST WHITE 
DOOR 


VACUUM MOTOR 


YELLOW 


RED 


"m 


OUTSIDE AIR 


PANEL/ 
DEFROST 


| 3 | FLOOR 
FLOOR/ 
DEFROST 


SOURCE 
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DESCRIPTION AND OPERATION (Continued) 


Blower Controi 


The four operating speeds (LOW, MEDIUM LOW, 
MEDIUM HIGH, and HIGH) which are controlled by a 
resistor assembly which is connected in series with 
three of the blower switch operating positions and the 
blower motor ground. The MEDIUM LOW and 
MEDIUM HIGH switch positions on the control 
assembly are identified by asterisks rather than word 
callouts. 


Heater System Electricai Schematic 


HOT IN RUN 


HEATER 
FUNCTION 
SELECTOR 

SWITCH 


BLOWER 
BLOWER B MOTOR 
MOTOR 
RESISTOR 


THERMAL 
LIMITER 


261 О/Вк 


57%ВК 

m C203 
57 lox 97 48K 
——HPo— —————ORÓPI РЕ ЕТТ 
$203 PN 5202 BK 57 вк 


6201 


TERMINAL LOCATIONS | ӘСНЕМАТС | COMPONENT TESTING PROCEDURE 


Connect Self- 
TO Powered Test 
Lamp or Move Switch 
TEST Ohmmeter to to These А Good Switch 
Terminais Positions Will Indicate 


T io/gky | 79 9/BRIM | Medium-Low 57 (BK) 2 Open circuit 

ç | Speed and osed circuit 

754 (LG/W) : | 754 (LG/W) 752 (Y/R) 5 Open circuit 

| | | 57 (BK) i Open circuit 
752 (Y/R) Е 


i | Medium 57 (BK) 2 i Open circuit 
кән 752 (Y/R) . Speed and Open circuit 
3 I 754 (LG/W) 4 Closed circuit 
37 (BK) i Open circuit 
| High Speed 57 (BK) 2 Open circuit 
and Open circuit 
261 (O/BK) 1 Open circuit 
i Closed circuit 
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DESCRIPTION AND OPERATION (Continued) 


With the switch in its LOW position, current flow in the 
motor ground circuit passes through three of the coils 
in the resistor. In MEDIUM LOW, current flows through 


two resistor coils. In MEDIUM HIGH, current flows 
through one resistor coil. In HIGH, current flow in the 
motor ground circuit bypasses the resistor to provide 
maximum blower speed. 


DIAGNOSIS AND TESTING 


Blower Motor Voltage Test 
1. Place temperature selector lever in mid-range 
position (halfway between COOL and WARM). 


2. Place function control lever in PANEL position (air 
through registers). 


Insert probes of Rotunda Digital Volt. Ohm Meter 
007-00001 or equivalent, into connector at rear 
of blower motor and make contact with wire 
terminals. With engine running, measure voltage 
drop across motor. 


With engine running (battery voltage 
approximately 14.2 volts), voltage reading 
should be within range specified for each blower 
motor lever position. (Refer to Specifications.) 


Blower Motor Current Draw Test 
1. Disconnect blower motor electrical wire harness. 


2. Connect Rotunda Digital Volt-Ohm Meter 
007-0000! or equivalent between left (positive) 
terminal on motor and corresponding terminal of 
wire harness connector. Set meter in the AMPS 
position. Connect a jumper wire between right 
(ground) terminal on motor and corresponding 
terminal wire harness connector. 
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DIAGNOSIS AND TESTING (Continued) 


Heater System Electrical Schematic 


HOT IN RUN 


FUSE 
PANEL 
1826 BR/W 


HEATER 
FUNCTION 
SELECTOR 
SWITCH 
(NOT USEO) 181 BR/O 
BLOWER 
BLOWER MOTOR 
MOTOR 
RESISTOR 
THERMAL 261l O/BK 
LIMITER C203 261 


LL $29: 
O/BK сі; О/ВК q 
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754 
LG/W 
752 
Y/R 
57 BK 
m C203 
| 
57|8К 57 {вк 
сысы — A та єз аш em UB аз ыз сз өн ан ша өп еш s UD з Gs UD МНЕ ЛИНЕ UR - = ° @ S200 
S203 3202 57 48K 
G201 


TERMINAL LOCATIONS 


Cr (O/BK) 

754 (LG/W) 

E un (BK) 
752 (Y/R) - i 

NON | 


TO 
TEST 


Medium-Low 
Speed 


261 (O/BK) 
754 (LG/W) 


edium 
Speed 


High Speed 


752 (Y/R) 
57 (BK) 


Place system temperature control lever in the 
mid-range position (halfway between COOL and 
WARM) and function control lever in PANEL 
position (air through registers). 


With battery fully charged, start engine and motor. 


operate blower in all blower speeds. Record 
current draw for each blower speed. 


Connect Self- 
Powered Test 
Lamp or 
Ohmmeter to 
Terminals 
57 (BK) 2 
and 

752 (Y/R) 5 M 


Move Switch 
to These 
Positions 


57 (BK) 2 о 
апа M 
754 (LG/W) 4 
57 (BK) 2 ° 
and 
261 (O/BK) 1 


2 
Hi 
L 
1 
M2 
Hi 
L 
M1 
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A Good Switch 
Will Indicate 


Open circuit 
Closed circuit 
Open circuit 
Open circuit 


Open circuit 
Open circuit 
Closed circuit 
Open circuit 


Open circuit 
Open circuit 
Open circuit 
Closed circuit 
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The current draw for each blower speed should 
be within limits shown in Specifications. 


Disconnect Digital Volt-Ohm Meter and jumper 
wire. Connect the harness connector to blower 


Check blower system for proper operation. 
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ADJUSTMENTS 
Temperature Control Cable 2. Working through glove compartment opening and 


using a mirror for visibility, remove red assembly 
pin from control cam with mechanical fingers or a 
wire with a hook on the end. 


The temperature control cable which links the lever in 
the control assembly with the blend air door cam on 
the plenum assembly operates mechanically. This 
cable can be adjusted, if necessary. The procedure is 3. Check for proper control cable operation. 
as follows: 


To determine the need for adjustment: 
1. Move the temperature control lever back and 


4. Install glove compartment and door. 


To adjust the cable: 


forth between the limits of its travel. Listen for the 1. Disengage glove compartment door by squeezing 
sound of the blend air door closing before the side with stop and removing pin retaining check 
lever has reached the travel limit. strap from opposite side. Allow door to hang free. 
2. If the sound of the door seating is not heard, it is 2. Working througn glove compartment opening, 
probable that the cable is either improperly remove cable jacket from metal attaching clip on 
adjusted or disconnected. the top of plenum by depressing clip tab and 
NOTE: If the temperature control lever cannot be puungcable teanwald. | 
moved back and forth, the adjustment pin may NOTE: Cable end should remain attached to door 
have been left in the control cam during cam and/or crank arm. 
assembly. 3. Settemperature control lever to COOL and hold it 
To remove the temperature control cam adjustment firmly. 
РІП» 4. With cable end attached to temperature door 
1. Disengage glove compartment door by squeezing cam, push gently on cable jacket to seat blend 
the side with stop and removing pin retaining door (push until resistance is felt). Install cable 
check strap from opposite side. Allow door to into clip by pushing cable jacket into clip from top 
hang free. until it snaps into place. 
SCREW AND RETAINER TEMPERATURE 
-390278- CONTROL CABLE 


-18D306- 


PLENUM ASSY 
-18471- 


TEMPERATURE 
CONTROL CAM PS 
-19788- `" 
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Operate system to check temperature control. 
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REMOVAL AND INSTALLATION 


Control Assembly 
Removal 


1. 
2. 


CONIROL ASSY 


Disconnect battery ground cable(s). 


Pull the center finish panel away from the 
instrument panel to gain accessibility to the four 
screws which attach the control assembly to the 
instrument panel. (Refer to Section O 1-12.) 


Remove the four screws. Then, pull the control 
assembly far enough through the opening in the 
panel to allow disengagement of the electrical 
connectors for the blower switch and control 
illumination lamp. 


TEMPERATURE 
CONTROL LEVER 


HEATER/A/C 


-19980- 


Rotate the control assembly 90 degrees and 
disconnect the temperature control cable from 
the temperature control lever. 


Move the control assembly away from the 
instrument panel. 


Installation 


1. 


Pull the temperature control cable through the 
control assembly opening in the instrument panel 
for a distance of approximately 203mm (8 
inches). 


Hold the control assembly against the instrument 
panel with the face of the contro! directed toward 
the roof of the vehicle. Attach the temperature 
cable to its control lever. 


Rotate the control assembly back to the position 
it occupies for insertion into its instrument panel 
opening. Snap the cable flag into the control 
bracket. Be sure that the flag is firmly seated. 


Connect the wire harness to the blower switch 
and control illumination lamp. Attach the vacuum 
harness to the vacuum selector valve and 
plenum. 
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Disconnect the vacuum harness connector from 
the vacuum selector valve on the control 
assembly. 


Disconnect the vacuum harness from the plenum 
assembly connector. 


Using a screwdriver or needlenose pliers, 
carefully release the temperature control snap-in 
flag from the underside of the control assembly. 


— 


VACUUM HOSE 
HARNESS & BLOCK ASSY 
-19C968- 


CCL 3144-A 


Position the control assembly into its instrument 
panel opening while being careful that the vacuum 
and electrical harness are properly stowed. 


Install the finish panel. 
Connect the battery ground cable(s). 
Check the system for proper operation. 


Blower Switch 
Removal 


1. 


Remove the instrument panel center finish panel 
as described in Section 01-12. 


Disconnect battery ground cable(s). 


Remove control assembly instrument panel as 
outlined. Do not detach cables. 


Remove knobs from blower switch by placing a 
small screwdriver between knob spring retainer 
and face of control assembly. Apply pressure to 
knob spring retainer by pulling on screwdriver and 
pull knob from switch. 
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REMOVAL AND INSTALLATION (Continued) 


5. Pull control assembly through instrument panel 6. Remove electrical connector from switch by 
opening far enough to allow removal of blower lifting snap-lock retainer with a screwdriver and 
switch electrical connector. pulling on the connector. 


7. Remove hex-head screw attaching blower switch 
to control assembly bracket. Remove switch. 


FUNCTION SELECTOR 
LEVER KNOB 


7 -18519- 
CONTROL ASSY / 
-19980- pix o xn s = 


VACUUM SELECTOR 
VALVE ASSY 
-19D961- 


SCREW 
-398897-S- 


-42366-S36- 
(2 REQ'D) 


\ 
BLOWER MOTOR I 
SPEED CONTROL FUNCTION 


SWITCH SELECTOR 
-19A642- LEVER 


ILLUMINATION 

BULB, WIRE & 

| SOCKET ASSY 
-18541- 
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Installation 7. Connect the battery ground cable(s). 


1. Insert the switch lever without its knob through its 8. Check the blower switch for proper operation. 
slotted opening in the control assembly. 


2. Install the bracket portion of the switch assembly 
over the two locating / retaining nibs in the upper 
surface of the control assembly. Install the switch 
and bracket attaching screw. 


Vacuum Selector Valve 
Removal 


Install the switch knob. 


Attach the electrical connector to the blower 
switch. 


Position the control assembly in its instrument 
panel opening. Then, install its four attaching 
screws. 


Install the instrument panel finish panel. Refer to 
Section 01-12. 


Disconnect the battery ground cable(s). 


Remove the control assembly from the instrument 
panel as described previously. Do not disconnect 
the electrical cable. 


Remove the two screws which attach the vacuum 
selector valve to the control assembly. Remove 
the valve. | 
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REMOVAL AND INSTALLATION (Continued) 
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FUNCTION & TEMPERATURE 
CONTROL VALVE ASSY 
-19D961- 


ANEA] = 


- — 


Remove the two nuts which secure the vacuum 
harness to the selector valve, and remove the 
harness. 


Installation 


1. 


Install the vacuum harness on the vacuum 
selector valve. 


Position the vacuum selector valve over its 
mounting location on the control assembly. Align 
the holes and then install the two attaching 
screws. 


Connect the vacuum harness at the plenum. Be 
certain that the locking tabs are engaged. 


Position the control assembly in its instrument 
panel opening. Be sure that the electrical and 
vacuum harnesses are properly stowed. Install 
the four attaching screws. 


Connect the battery ground cable(s). 


Start the engine to provide vacuum. Then, move 
the function lever to each of its operating 
positions to verify that vacuum is being 
distributed properly through the selector valve to 
the applicable vacuum motor. 


Temperature Control Cable 
Removal 


1. 


Remove the control assembly from the instrument 
panel as outlined. 


HARNESS & 
BLOCK ASSY 


TEMPERATURE 
CONTROL CABLE 
-18D306- 


VACUUM HOSE 
HARNESS ASSY 
-19C827- 


SPRING NUT 
-387711- 
(2 REQ'D) 


CCL 3146-A 


Disengage glove compartment by Squeezing side 
with stop and removing pin retaining check strap 
from outside. Allow glove compartment to hang 
free. 


Working through glove compartment, remove 
temperature control cable housing from clip on 
top of plenum by depressing clip tab and pulling 
cable rearward. 


Working from the bottom of control with a 
screwdriver or needlenose pliers, carefully 
release temperature control cable snap-in flag. 


Rotate control assembly face 90 degrees 
upward. Disconnect temperature control cable 
and move the control assembly away from 
instrument panel. 


Disconnect temperature control cable from cam 
on top of the plenum. 


Pull cables away from instrument panel through 
control assembly opening. 


Installation 


1. 


Feed wire loop ends of cable through control 
assembly opening in instrument panel. 


Attach wire loop end of cable to the temperature 
cam assembly on top of plenum. Ensure that the 
wire loop coil is up and that the cable is routed 
under cable hold-down on cam assembly. 


Hold control assembly with its top toward the 
steering wheel. Attach temperature control cable 
to temperature control lever. Snap flag into the 
top of control assembly bracket. 
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REMOVAL AND INSTALLATION (Continued) 


Position the control assembly close to the . Connect wire and vacuum harness to control 
opening in the instrument panel. Working through assembly and plenum. 

this opening, route the cable so that it will not 
have kinks or sharp bends anywhere along its 
course between the control assembly and the 


Install control assembly in instrument panel using 
four attaching screws. 


cam on the plenum. . Check system for proper operation. 


Adjust cables as outlined. . Complete installation of control assembly and 


Actuate the temperature control lever and check glove compartment. 


for proper cable adjustment. Adjust, as 
necessary. 


Temperature Control Cam 2. Working through glove compartment opening, 


; ; temperature control cam retaining screw 
1. Disengage glove compartment door by squeezing bulis 
the side with stop and removing pin retaining and lift cam away from plenum. 


check strap from opposite side. Allow door to 3. Мохе cam as necessary, to disconnect 
hang free. temperature control cable and remove cam from 
vehicle. 


TEMPERATURE 
CONTROL CAM 
-19788 Pune 


% 
TEMPERATURE е 4 
CONTROL LEVER 


VACUUM HOSE 
HARNESS & BLOCK ASSY 
-19C968 


TEMPERATURE 
——— CONTROL CABLE ASSY 


SS - 18D 306 


HEATER/A/C 
CONTROL ASSY 


- 19980- ер 
— 
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REMOVAL AND :МТА: : АТОМ (Continued) 


insiaiiation 2. Position temperature control cam on top of 
1. Connect temperature control cable to plenum and install retaining screw. 
= ма | 
temperature control cam. Ensure that the cable is 3. Check operation of cam for a full range of 


bd 
routed under cable retainer on cam. temperature control. Adjust temperature control 
cable as necessary. 


instrument Panei 


Procedure for removal and installation of tne 
instrument panel are covered in Section 01-12. 


Defroster Nozzie 
Removai 


1. Looseninstrument panel and pull it back far 
enough to gain access to defroster nozzle 
screws. Refer to Section 01-12 for instrument 
panel procedures. 


SCREW 
>--- -М803876-52- 
(5 REQ'D) 


ir eet 
— 
—— 


— 


DX 


NUT 
-М802539-5100- 
(4 REQ'D) 


Remove screw attaching defroster nozzle inlet to 
center duct. 


Pull defroster nozzle rearward, clearing mounting 
tabs. Lift defroster nozzle oui. 


Installatior 
1. Position defroster nozzle in underside of 


instrument panel and install four retaining screws. 


Remove four screws attaching defroster nozzle 
to underside of instrument panel. 


INSTRUMENT 
PANEL 
(REF.) 


М. 


DEFROSTER NOZZLE 


N 
DUCT 
-18490- \ Í 


— — 
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2. Install instrument panel as outlined in Section 
01-12. 


3. Install defroster inlet retaining screw. 


Demister Nozzles and Hoses 


Removal and Installation 


1. Remove instrument panel, as outlined in Section 
01-12. 
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REMOVAL AND INSTALLATION (Continued) 


Remove two nuts attaching RH and LH demister 
nozzles to instrument panel. They are located in 
opposite corners of the panel. Disconnect flexible 
hose which slides over the input end of each 
nozzle. 


RIGHT DEMISTER HOSE 
-19E658- Í 


ASSEMBLY 
-19E705- 


A connector which slides over a slip joint opening 
in the center duct receives the opposite end of 
each of the demister hoses. The hose to the left 
demister nozzle slides over a neck on upper 
surface of connector. 


The hose on the right demister nozzle slides over 
a neck on onboard surface of connector. To 
disconnect a hose, pull it off connector and/or 
demister nozzle. 


To install nozzles, hoses, and/or connector, 
install two attaching nuts into each nozzle. Then, 
slide all removed demister hoses over their 
attaching locations. 


LEFT DEMISTER 
NOZZLE 
-19E657- 


A/C TUBE SUPPORT CLIP 
-19B632- 
(4 REQ'D) 
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5. Install instrument panel as outlined in Section 
01-12. 


Floor Duct 
Removal and Installation 


Remove the plastic attaching screw from the 
bottom side of the plenum. 


Remove the push nut sleeve from the attaching 
hole. 


Disengage the floor duct from the plenum. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: 

RIVET N803946 AND ITS RETAINING SLEEVE ARE SUPPLIED A 
AS AN ASSEMBLY AND HAMMERED INTO THE FLOOR DUCT ÀN 
ATTACHING HOLE IN THE PLENUM. THE RIVET MAY BE 
BACKED-OUT WITH A SCREWDRIVER IF THE FLOOR DUCT IS 

TO BE REMOVED FOR SERVICE. 


To install the duct, position it on the plenum and 
engage the lugs inside the duct with their mating 
slots in the plenum. Tilt the duct into place. Then, 
push it into secure engagement. 


Start the plastic screw into the push nut sleeve. 
Then, install them both through the floor duct 
flange and into the attaching hole in the plenum. 
Be sure that the attachment is secure. 


Heater Blower Assembly 
Removal 
Disconnect battery ground cable. 


In passenger compartment, remove nut from the 
bottom of plenum assembly just to the right of 
heater core access cover. 


In engine compartment, remove electrical 
connector from blower motor by pushing on 
connector tab and pulling connector off motor. 
Remove connector from blower motor resistor. 


Remove bolt from heater blower assembly (upper 
RH side of engine compartment). 


Remove three attaching nuts from the heater 
blower assembly. 


Heater and Ventilation System —F-Series and Bronco 


FLOOR DUCT ASSY 
-18C433- 


CCL 3148-A 


SEE AUXILIARY VIEW. 
WIRING 
RETAINER 
(PURCHASED AS 
PART OF BLOWER 


c? 


FRONT OF VEHICLE 


SCREW 
-56956-52- 
(4 REQ'D) 


-18586- 
(PURCHASED 
AS PART OF 

18456) 


-М621906-52- 
(2 REQ'DI 


5100 
-М803912-52- 
(2 REQ'D) 


HEATER 
BLOWER ASSY 


NUT 
-N621906-S2- 
(4 REQ'D) 


AUXILIARY VIEW 
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REMOVAL AND INSTALLATION (Continued) 


6. Pull the heater blower assembly away from the 
dash panel. 

Installation 

1. Position heater blower assembly to dash panel in 
engine compartment, taking care to align blower 
assembly with existing studs. 

2. Install three nuts retaining heater blower 
assembly. 

З. Install bolt to the heater blower assembly (upper 
RH side of engine compartment). 

4. Install electrical connectors for the blower motor 
and resistor. 

5. In passenger compartment, install nut on the stud 


at the bottom center of plenum assembly. 
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6. 


Connect battery ground cable(s). Check system 
for proper operation. 


Heater Plenum Assembly 
Removal 


D? 


Loosen all of the instrument panel retaining 
screws. Refer to Section O 1-12. Move the panel 
rearward to gain access to the plenum assembly. 
Remove the glove compartment. 


Remove the floor air distribution duct from the 
plenum as described previously. 


Remove the two nut and one screw which retain 
the left end of the plenum to the dash panel. 
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REMOVAL AND INSTALLATION (Continued) 


TYPICAL CABLE 
INSTALLATION 
VIEW C 


UNIRAM INSTALLATION 


ITEM DESCRIPTION 

CHAMBER ASSY - PLENUM -18471 

CLIP - 18471 

RED DUNNAGE PIN - 18471 

RIVET-BLIND TRUSS HEAD - N803946-S 

WIRING ASSY - 14401 

VACUUM TUBES (P.I.A. PLENUM) - 18471 

INSTALL LOCATOR IN HOLE IN BRACKET 

NUT - N801696-S2 

SCREW HEX WASHER HEAD - 56950-S2 OR 56952-S2 
10. NUT - N621906-S2 (4 REQ'D) 

11. BLOWER ASSY - HEATER - 18456 

12. SCREW HEX & WASHER ASSY - 56956-S2 (4 REQ'D) 


оочоольом- 


Disconnect the temperature cable and vacuum 
connections from the control assembly. 


Disconnect the source vacuum block which is 
secured to the right side of the heater core cover. 


Pull the heater case forward to disengage three 
heater case studs from the dash panel. 
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turns tttm 7 
кас ыс 


CABLE ASSY ROUTING INSTALLATION 
VIEW D 


CCL 4119-A 

ITEM DESCRIPTION 

13. J-NUT - 45261-S2 (3 REQ'D) 

14. WIRING ASSY - 18456 

15. PART OF DASH PANEL ASSY 

16. DUCT ASSY - 18C433 

17. CONTROL VACUUM HARNESS 

18. RETAINER (P.LA. INSTRUMENT PANEL) 

19. CABLE ASSY - 18D306 

20. STUD - N803912-S2 (2 REQ'D) 

21. CLIP P.I.A. CHAMBER ASSY 

22. RETENTION TAB MUST BE OVER CABLE 

23. RETAINER 


Lower the plenum assembly from its location 
under the instrument panel. 


Care must be taken to avoid spilling any coolant 
from the heater core. 


NOTE: On some vehicles it may be necessary to 
remove the instrument panel lower RH attaching 
screw and the screws attaching the two braces 
to the lower center area of the instrument panel. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Position the plenum to dash panel. Install one 
screw to attach the LH end of plenum to dash 
panel. 


Position the heater case to dash panel, making 
sure that the heater case studs are inserted 
through holes in the dash panel and plenum 
flange. 


Position the instrument panel and tighten its 
retaining screws. 


Snap the temperature control cable into the cable 
mounting bracket on the plenum. 


Connect the control vacuum and source vacuum. 
Position the floor duct and install its push pin. 


Adjust the temperature control cable as 
described previously. 


Install the glove compartment. 
Check the system for proper operation. 
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Outside Air Door Vacuum Motor, Crank and/or 
Door | 


Removal 
1. Disconnect the blower motor connector and 
remove the blower motor. 


2. If only the vacuum motor is to be removed, 
disconnect the two screws which attach the 
motor to the upper surface of the outside door 
duct. 


3. Prythe motor and arm assembly upward at the 
arm end to free it from its mounting peg. A 
retaining flange which is an integral part of the 
crank, peg, and flange component may partially 
obstruct the motor arm in its upward movement 
along the peg. If this retaining flange should break 
off when forcing the motor arm upward, a 3/ 16 
inch spring nut (Part No. 383358-S) must be used 
to retain the motor arm when the same or 
replacement motor is installed. The following 
illustration shows motor removal in View A and 
the area in which retainer flange breakage might 
occur in View B. 
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REMOVAL AND INSTALLATION (Continued) 


SPRING NUT 


SCREW 
389915-S2 
(2 REQ'D) 
VACUUM MOTOR 
18A318 MOTOR ARM 


BROKEN 
SEGMENT OF 
RETAINER 


AREA WHERE 
BREAKAGE MIGHT 
OCCUR 


—— PA- 


ELECTRICAL 
WIRING 
HARNESS 


VIEW A 


CCL2716-A 


Look through blower motor opening in the case 
and use a screwdriver to depress the snap-on 

door crank, while pulling up on the door shaft to 
release the crank from the door. 
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Heater and Ventilation System—F-Series and Bronco 12-02B-21 


REMOVAL AND INSTALLATION (Continued) 


ITEM 
1 


ошл воо 


- 
tes 
rL 


FRONT OF 
VEHICLE 


DESCRIPTION 
. MANIFOLD & TUBE ASSY - 190734 


LIQUID LINE - 19N651 


. HEATER HOSE (FOR VEHICLES W/O EO4D TRANS.) -381260-S420A (2 REQ'D) 
628 


CLAMP - 390761-S100 OR 389 


. CLIP - 19N704 (2 REQ’ 


D) 
COMPRESSOR & CLUTCH ASSY - 190629 


РА 
4 


) 
Nal ff 
a NOE 


= 
2/7 


av AP. 


M 


SEE VIEW A 


9772 
ДЕ Ж / 


) s І 2 


NZ) 


ITEM DESCRIPTION 
7. EVAPORATOR ASSY . 19850 
8. EXISTING SCREW 
9. BOLT. MANIFOLD TO COMPRESSOR - N805334-S2 
10. HEATER HOSE CLIP - 180331 
11. HEATER HOSE ASSY - 18C266 
12. CLAMP - 376240-S100 


CCL 4102-A 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove the door through the blower motor 
opening. 


installation 


1. Insert the door through the blower motor opening. 
Seat the bottom door pivot first, then swing top 
door pivot into place. 


Hold door in full outside air position (swing to 
full-in board position) and snap in crank. 


Heater Plenum Dcors 


The damper doors inside the heater plenum assembly 
cannot be replaced. As a result, if there is a problem in 
the floor / defrost or the panel / defrost door, the 
plenum, including these doors, must be replaced. The 
plenum must also be repiaced if there is damage to the 
heater case mounting studs which cannot be repaired. 


Heater Plenum Door Vacuum Motors 


The vacuum motors for the panel / defrost and 
floor / defrost damper doors are attached to the 
underside of the heater plenum assembly. The 
following illustration shows these motors 
disassembled from ihe plenum. 


Align the hole in the vacuum motor arm with the 
peg in the door crank. 


Slide the arm downward over the peg and along 
the inner surface of the retaining flange with the 
arm seats below the base of the flange surface. 


NOTE: If the flange has been broken off, install 
the spring nut as described in Step 2 of the 
Removal procedure. 


Install the blower motor in housing and connect 
blower motor electrical harness. 
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REMOVAL AND INSTALLATION (Continued) 


SCREW 
-390865- 
SCREW (2 REQ'D) 


(2 REO'D) FLOOR/DEFROST 
DOOR VACUUM 
MOTOR 
-18С680- 


PANEL/DEFROST 
DOOR VACUUM MOTOR 
-18C680- 


A/C VACUUM 
HOSE HARNESS 
ASSY 
-19C827- 


CCL 3150-A 


Panel/Defrost Door Motor . Install the vacuum hose on the motor. 


Removal . Verify that the system functions properly. 


Remove the vacuum hose from the vacuum 
motor. 


Remove the two screws which attach the motor 


and bracket assembly to the plenum. Floor/Defrost Door Motor 


R | 
Rotate the assembly so that the slot in the a he floor d d ibed 
bracket is parallel with the tee-shaped end of the emove the floor duct as described. 


door crank arm. Pull the motor and bracket . Disconnect the two vacuum hoses from the 
assembly off the crank arm. vacuum motor. 


Remove the two screws which secure the motor 


Installati 
ation and bracket assembly to the plenum. 


1. Insert the end of the crank arm into the slot in the 
motor and bracket assembly. Then, rotate the . Using a small screwdriver, depress the tang on 
assembly into alignment with the bracket the side of the door operating lever and pull the 
attaching holes in the plenum. motor arm out of the lever. 


Install the two motor and bracket assembly 
attaching screws. 


Installation 


1. Slide the motor arm into the door lever until the 
locking tang engages. 


12-02B-24 Heater and Ventilation System —F-Series and Bronco 12-02B-24 
TENDENZ UNDE KEEN EMI MANI a EORNM MM MEINEN NEMCUD M CM ENEEEE ЗҮ сойыс 1 ERU E AM EE I абс ыу =з РИМ ГЕ тыш ROUEN DV 


REMOVAL AND INSTALLATION (Continued) 


2. Attach the two vacuum hoses. 4. Install the floor duct. 


3. Install the two motor and bracket attaching . Verify that the system functions properly. 
Screws. 


When the pressure has been released, tighten 
the radiator cap. 


1. Allow the engine to cool. Then, observing the 5. Disconnect the heater hoses from the heater 


safety precautions outlined in Section 03-03, core tubes, and plug the hoses. 
Engine Cooling, proceed as follows. 6. Foreasier access, remove the glove 


2. Placeathick cloth over the radiator cap. compartment. 

7. From inside the passenger compartment, remove 
the seven screws which attach the heater core 
access cover to the plenum. 


Heater Core 4. 
Removal 


Turn the cap slowly to its first stop to release 
system pressure. 


PLENUM ASSY 


Jai. HEATER CORE 


VE 
(PART OF 18471) 


HEATER CORE ASSY 
-18476- 


HEATER CORE TUBES 
(PART OF 18476) 


HEATER CORE TUBE 
TO COWL SPACER 
-188551- 


CCL 3151-А 


Disconnect the vacuum source. Leave the Installation 
vacuum harness attached to the cover. Remove 1. Position the heater core and seal in the plenum 


Remove the heater core from the plenum. 
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Lot 


REMOVAL AND INSTALLATION (Continued) 


Install the heater core access cover on the . Install heater hoses on the core tubes at dash 
plenum assembly and secure it with its seven panel in engine compartment. Do not overtighten 
attaching screws. Be certain that the vacuum the hose clamps. 


babe dun da енер OIM Check coolant level and add coolant as required. 
| Refer to Section 03-03, Engine Cooling. 


Connect the vacuum harness to its source 
connection. 


Check system for proper operation and coolant 
leaks. 


Blower Motor and Wheel 4. Disconnect blower motor cooling tube at blower 
Removal motor. 
1. Disconnect battery ground cable(s). 5. Remove four screws attaching blower motor and 
| | | wheel to heater blower assembly. 

2. On California vehicles, remove emission module | : | 

forward of blower motor. 6. Holding cooling tube aside, pull blower motor and 

| | wheel from heater blower assembly and remove 

3. Disconnect wire harness connector from blower it from vehicle. 


motor by pushing down on connector tabs and 
pulling connector off motor. 


SUCTION ACCUMULATOR:DRIER 
-19C808- 


BLOWER MOTOR 
-19805- 


BLOWER WHEEL 
-19D583- 


RETARIER GASKET SCREW (4 REQ D) 
pA -18A477- -389915-S2- 


EVAPORATOR CASE (R.H.) 
-19E589- 


CGL 2731-В 


Installation . Connect blower motor cooling tube at blower 
Install blower wheel onto blower motor shaft. motor. 
Install hub clamp as shown. . Connect wire harness connector at blower motor 


| | | - (push on). 
Holding cooling tube aside, position blower motor 


and wheel in heater blower assembly and install . OnCalifornia vehicles, install emission module 
three attaching screws. forward of blower motor. 
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REMOVAL AND INSTALLATION (Continued) 


Blower Motor Resistor 2. Remove the two screws which attach the resistor 
Removal assembly to the heater blower assembly. 


1. Prythe wire connector from the blower motor 
resistor. 


RESISTOR COILS 


THERMAL LIMITER 


BLOWER MOTOR 
RESISTOR ASSEMBLY 
-19A706- 


CCL 2733-A 


Installation | Heater Hoses 


Position resistor assembly on heater blower Removal and Installation 
assembly. 


The following illustrations show the heater hose 
Install two resistor attaching screws and tighten installations on the 4.9L (300 CID), 5.0L (302 CID), 
them securely. 5.8L (351 CID), 7.3L (447 CID), and 7.5L (460 CID) 


. | I engines. 
Connect wire connector to resistor terminals. 9 


Check blower for proper operation in all blower 
speeds. 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose Installation — 4.5L (300 CID) EFI 
Engine 
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FRONT OF 
VEHICLE = 
VIEW B 


ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD & TUBE ASSY - 19D734 7. EVAPORATOR ASSY - 19850 
2. LIQUID LINE - 19N651 8. EXISTING SCREW 
3. HEATER HOSE (FOR VEHICLES W/O EO4D TRANS.) - 381260-S420A (2 REQ'D) 9. BOLT - MANIFOLD TO COMPRESSOR - N805334-S2 
4. CLAMP - 390761-S100 OR 389628 10. HEATER HOSE CLIP - 180331 
5. CLIP - 19N704 (2 REQ'D) 11. HEATER HOSE ASSY - 18C266 
6. COMPRESSOR & CLUTCH ASSY - 19D629 12. CLAMP - 376240-S100 


CCL 4102-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose Installation — 5.0L (302 CID) EFI 
Engine 
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HEATER HOSE INSTALLATION М 2 ете Ф 
FOR VEHICLES WITH E40D TRANSMISSIONS (17) Š 20) 
ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD & TUBE ASSY 12. TAG - A/C SERVICE INSTRUCTIONS 
2. LIQUID LINE - 19N651 13. WIRING ASSY - 184586 
3. COMPRESSOR & CLUTCH ASSY - 19D629 14. HOSE & TUBE ASSY - 8548 
4. CLIP - 19N704 (2 REQ'D) 15. HOSE CLAMP - 376240-5100 (2 REQ'D) 
5. CLAMP - 390761-5100 OR 389628-5100 (4 REQ'D) 16. CONNECTOR - 18A568 
6. EXISTING SCREW 17. U-NUTS 
7. BOLT - N805334-S2 (1 REQ'D) 18. EXISTING SCREW 
8. HOSE - 381260-5320А (2 REQ'D) 19. FAN SHROUD 
9. HEATED THROTTLE BODY SYSTEM 20. RADIATOR (REF.) 
10. WIRING ASSY - 90930 
11. EVAPORATOR ASSY 


CCL 4103-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose Installation — 5.8L (351 CID) EFI 
(V-8) Engine 
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HEATER HOSE ASSY INSTALLATION FOR VEHICLES WITH E40D TRANSMISSION 
ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD & TUBE ASSY - 19D734 12. WIRING ASSY - 9D930 
2. LIQUID LINE 13. EVAPORATOR ASSY 
3. COMPRESSOR & CLUTCH ASSY - 190629 14. TAG - A/C SERVICE INSTRUCTIONS 
4. CLIP - 19N704 (2 REQ'D) 15. WIRING 
5. CLAMP - 390761-S100 OR 389628-S100 (5 REQ'D) 16. HOSE & TUBE ASSY - 8548 
6. RADIATOR (REF.) 17. HOSE CLAMP - 376240-5100 (2 REQ'D) 
7. BOLT - N805334-S2 18. CONNECTOR - 18A568 
8. HOSE - 381260S320A (2 REQ'D) 19. U-NUTS 
9. HOSE - 381260-S360A (2 REQ'D) 20. EXISTING SCREW 
10. THERMACTOR SYSTEM 21. FAN SHROUD 
11. ENGINE VACUUM SUPPLY RESERVOIR 22. DIPSTICK 


23. HEATED THROTTLE BODY SYSTEM 
CCL 4104-A 
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REMOVAL AND КӘ ТА АТОМ (Continued) 


Heater Hose insfal:ation— 7.31 (447 CID) Diese! 


Engine 


VIEW B 2 


ІТЕМІ DESCRIPTION 


SUCTION HOSE ASSY. - 19N617 

DISCHARGE HOSE ASSY. - 19972 

LIQUIO LINE - 19N651 

ALTERNATOR ADJUSTMENT BRACKET (REF .) 

CLIP - 19N704 (2 REQ'D) 

HOSE (FOR VEHICLES WITH С-6 OR MANUAL TRANSMISSION) - 381260-5360А 
HOSE ASSY. (FOR ALL VEHICLES) - 18C266 

HEATER HOSE ASSY. (FOR VEHICLES WITH E40D TRANSMISSION) - 18C266 
SCREW & WASHER ASSY - N606678-S2 

SCREW - 611058-S2 

HEATER COOL FLOW CONTROL ASSY - 18D406 

BRACKET ASSY - 180331 

A/C TUBE SUPPORT CLIP - 198532 


I Heater and Ventilation System —F-Series and Bronco 


14. 


VIEW C (7) l im | (18) 


ITEM DESCRIPTION 


A/C COMPRESSOR & CLUTCH ASSY - 19D629 
CLAMP - 390761 OR 389628 (4 REQ'D) 
HEATER HOSE CONNECTOR - 389766-S100 
HOSE CLAMP - 389772-S100 

HEATER HOSE BYPASS FITTING - 18C603 
EXISTING SCREW 

EVAPORATOR ASSY. (REF.) 


. SUPPORT BRACKET (REF.) 


LOCATOR TO BE INSTALLED IN BRACKET (REF.) 
ALTERNATOR EAR (REF.) 

SPRING NUT (PART OF 180331 BRACKET ASSY) (REF) 
RADIATOR (REF.) 


CCL 4108-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose Installation — 7.5L (460 CID) Engine 
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HEATER HOSE INSTALLATION FOR 
VEHICLE WITH E40D AUTO TRANSMISSION 


ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD AND HOSE ASSY - 190734 9. EVAPORATOR ASSY (REF.) 
2. HOSE ASSY . 19N651 10. HEATER HOSE ASSY. (ONLY FOR VEHICLES WITH E40D 
3. HEATER HOSE ASSY (FOR VEHICLES WITH C-6 OR MANUAL TRANS.) - 18C266 
TRANSMISSION) - 18C266 (2 REQ'D) 11. HOSE CLAMP ASSY. - 376240-S100 (2 REQ'D) 
4. CLAMP - 390761-S100 OR 389268-S100 (4 REQ’D) 12. HOSE & TUBE ASSY. (ONLY FOR VEHICLES WITH E40D 
5. А/С COMPRESSOR AND CLUTCH ASSY - 190629 TRANS.) - 8548 
6. BOLT (MANIFOLD TO COMPRESSOR) - N805334-S2 13. FAN SHROUD (REF.) 
7. CLIP - 19N704 (2 REQ'D) 14. RADIATOR ASSY (REF.) 
8. HEATER HOSE (FOR VEHICLES WITH E40D TRANS.) - 


18C266 (1 REQ'D) 
CCL 4106-A 
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REMOVAL AND INSTALLATION (Continued) 


installations. 


from the vehicle. 


been removed. 


SPECIFICATIONS 


ELECTRICAL 
System Protection 


Blower Circuit 


Blower Motor Current Draw 
Switch Setting 
Low 
Medium Low 
Medium High 
High 
illumination 
Control Assembly 


TORQUE SPECIFICATIONS 
Heater Hose Clamps 


The following procedure applies to each of the 


1. Drain the coolant from the cooling system. 


2. Loosen the hose clamps and remove the hoses 


3. Cutalength of heater hose from bulk stock which 
is the same length as that of the hose which has 


30 Amp Mini-Fuse (Light Green) 


іп Panel F-14 (D9ZB-14A094-GA) 


Volts 
3-4 
5-7 
7-10 

11-14 


Amps 
3-5 
6-8 

10-14 

| 15-22 


One ІСР-161 Bulb 


1.8 Nem (16-22 In-Lb) 


4. Route the hoses as shown in the applicable 
illustration. 


5. Install the hoses on their fittings and tighten the 
attaching to 1.8-2.5 Nem (16-22 in-Ib). 


6. Fill and bleed the cooling system. (Refer to 
Section 03-03, Engine Cooling.) 


7. Check for coolant leaks and proper operation of 
the system. 


BLOWER 
CIRCUIT 

FUSE 

30 AMP 


The fuse panel is located on the dash panel in 


passenger compartment left of steering column. CL3513-2D 
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Air Conditioning General Service 
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VEHICLE APPLICATION 
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DESCRIPTION AND OPERATION 


This Section gives the basic principles and service 
procedures that apply to all Ford Light Truck air 
conditioning systems. Each of the following Sections 
(beginning with Section 12-03A) covers only those 
procedures that are peculiar to the indicated vehicle 
system. Reference both to this Section and to the 
Section covering the pertinent vehicle line is 
necessary for complete coverage of any given 
system. 


Basic Principles 


Air conditioning is the cooling or refrigeration of the air 
in the passenger compartment. Refrigeration is 
accomplished by making practical use of three laws of 
nature. These laws of nature and their practical 
application are outlined in the following paragraphs. A 
basic A/C system is shown in the illustration. 
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DESCRIPTION AND OPERATION (Continued) 


(1) | DIESEL 


ITEM DESCRIPTION ITEM DESCRIPTION 
1. EVAPORATOR CORE TO ACCUMULATOR INLET LINE 7. OUTLET TUBE TO LIQUID HOSE LINE 
2. ACCUMULATOR TO SUCTION HOSE LINE 8. LIQUID HOSE TO EVAPORATOR CORE LINE 
3. SUCTION HOSE TO COMPRESSOR LINE 9 MANIFOLD TO COMPRESSOR 
4. DISCHARGE HOSE TO COMPRESSOR LINE 10. EVAPORATOR ASSY 
5. DISCHARGE HOSE TO CONDENSER LINE 11. CONDENSER ASSY 
6. CONDENSER TO OUTLET TUBE LINE 12. COMPRESSOR 
CCL 4107-A 
Heat Transfer To determine the amount of heat that transfers from 


one substance to another, science uses the British 
Thermal Unit or BTU. One BTU is the amount of heat 
required to raise the temperature of one pound of 
water 0.55°C (1°F). For example, to raise the 
temperature of one pound of water from O?C to 100°C 
(32?F to 212?F), one BTU of heat must be added for 
0.55? C (1°F) rise in temperature or a total of 180 
BTUs of heat. Conversely, in order to lower the 


If two substances of different temperature are 
placed near each other, the heat in the warmer 
substance will always travel to the colder 
substance until both are of equal temperature. 
For example, a cake of ice in an ice box does not 
communicate its coldness to the bottle of milk standing 
nearby. Rather, the heat in the warm milk 
automatically flows into the ice. 


temperature of one pound of water from 100°C to 0°C 
(212?F to 32°F), 180 BTUs of heat must be removed 
from the water. | 
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DESCRIPTION AND OPERATION (Continued) 


Latent Heat of Vaporization 


When a liquid boils (changes to a gas) it absorbs 
heat without raising the temperature of the 
resulting gas. When the gas condenses (changes 
back to a liquid), it gives off heat without lowering 
the temperature of the resulting liquid. 


For example, place one pound of water at O?C (32°F) 
in a container over a flame. With each BTU of heat that 
the water absorbs from the flame, its temperature 
rises 0.55?C (1?F). Thus, after it has absorbed 180 
BTUS of heat, the water reaches a temperature of 
100?C (212?F). Even though the flame continues to 
give its heat to the water, the temperature of the water 
remains at 100?C (212?F). The water, however, 
starts to boil or change from the liquid to the gaseous 
state. It continues to boil until the water has passed off 
into the atmosphere as vapor. If this vapor were 
checked with a thermometer, it also would show a 
temperature of 100°C (212?F). In other words, there 
was a rise of only 100°C (212?F) (from 0°C to 100°C 
or 32°F to 212°F) in the water and vapor temperature 
even though the flame applied many more than 180 
BTUs of heat. In this case, the heat is absorbed by the 
liquid in the process of boiling and disappears in the 
vapor. If the vapor were brought in contact with cool 
air, the hidden heat would flow into the cooler air as 
the vapor condensed back to water. Scientists refer to 
this natural law as the latent (hidden) heat of 
vaporization. 


Water has a latent heat of vaporization of 970 BTUs 
and a boiling point of 100? C (212?F). This means that 
one pound of water at 100°C (212°F), will absorb 
970 BTUs of heat in changing to vapor at 100°C 
(212?F). Conversely, the vapor will give off 970 BTUs 
of heat in condensing back to water to 100°C 
(212?F). 


This tremendous heat transfer, occurring when a liquid 
boils or a vapor condenses, forms the basic principle 
of all conventional refrigeration systems. 


For a liquid to be a refrigerant, it must also have a low 
boiling point. That is, the temperature at which it boils 
must be lower than the substance to be cooled. 


Refrigerant- 12 is the liquid most commonly used in 
automotive air conditioning systems because in an 
open container it boils at -5.7 °С (-21.7 °F). It is a liquid 
that boils or vaporizes well below passenger 
compartment temperatures and, in vaporizing, will 
absorb tremendous amounts of heat without getting 
any warmer itself. 


Major Air Conditioner Components 
Control Assemblies 


The illustration shows three of the types of faces 
appearing on the control assemblies in Ford Light 
Trucks which are equipped with air conditioning. The 
upper view shows the control face for an Econoline 
which has heat and A/C that is dispersed into the 
passenger compartment through ducts and vents in 
the forward portion of the vehicle. The upper levers, 
which slides horizontally in its slotted opening in the 
control face, determines the temperature of air being 
admitted into the passenger compartment. The lower 
lever also slides in a slotted opening to allow a 
functional selection of the system's various operating 
modes. By moving the lever to a detent which aligns 
with the graphics on the control face, damper doors, 
controlled by vacuum or manual cable movement, 
determine the course and temperature of air flow into 
the vehicle. 


A blower switch is located in the left-hand portion of 
the control assembly. It determines the speed at which 


the blower motor will perform. 


In the middle view, a control assembly with similar 
graphics to those described previously is augmented 
with a second blower switch in the right-hand portion 
of the control. This second switch allows the driver to 
control, transfer control, or override control of a 
side-mounted auxiliary climate control system. Details 
regarding this system are provided in Section 12-03D 
in this manual. 


The lower view shows the type of control assembly 
face used in F-Series and Bronco vehicles. The 
graphics are slightly different than those appearing on 
Econoline control assemblies, operation, however, is 
the same or similar. 
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DESCRIPTION AND OPERATION (Continued) 
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ITEM DESCRIPTION 
1. ECONOLINE HEATER & A/C (MAIN SYSTEM) 
2. ECONOLINE HEATER & A/C (MAIN & AUXILIARY SYSTEM) 
3. F-SERIES/BRONCO (FLOOR POSITION) 
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DESCRIPTION AND OPERATION (Continued) 


Suction Accumulator/ Drier 


The suction accumulator / drier is mounted on the side 


of the evaporator core and attaches directly to the 
evaporator outlet tube. A suction service access 
gauge port valve is mounted on the inlet fitting of the 


suction accumulator / drier for F-Series. It is located on 


suction line for E-Series. Its purpose is to provide 
service access to the suction side of the refrigerant 


system for pressure readings and system diagnosis. It 
also may be used for liquid charging the system when 


required. An inverted liquid diverter cup is internally 


mounted on top of the refrigerant vapor return tube, in 
the center of the suction accumulator / drier, to prevent 


the heavier, oil-laden liquid refrigerant from going 
directly into the compressor suction line. Upon 
entering the inlet of the suction accumulator / drier, 
heavier, oil-laden refrigerant contacts the liquid 
diverter cup, which serves as an umbrella, and drips 


down onto the bottom of the housing. A small diameter 
aspirator tube, approximately 3.34mm (0.1315 inch) 


inner diameter, placed close to the bottom of the 
accumulator at one end and to the top of the vapor 
return tube at the other end, allows the accumulated 


heavier liquid refrigerant and oil mixture to re-enter the 


compressor suction line at a controlled rate. As the 


heavier liquid refrigerant and oil mixture pass through 


the aspirator tube, it has a second opportunity to 
revaporize and recirculate through the compressor 


without causing compressor damage due to slugging. 


A fine mesh screened filter fits tightly around the 
bottom of the aspirator tube, to filter out refrigerant 
system contaminate particles and prevent them from 
plugging the aspirator tube. 


A desiccant bag is mounted inside the suction 
accumulator / drier tank assembly to absorb any 
moisture which may be in the refrigerant system. 


Another fitting, on the suction accumulator / drier, is 
used to mount the clutch cycling pressure switch. It 
has a long-travel Schrader-type valve stem core 
installed in the fitting opening to prevent refrigerant 
loss when the clutch cycling pressure switch is 
removed. 


CAP ASSEMBLY 
SUCTION ACCUMULATOR 
DRIER ASSEMBLY 


(PRIMARY SEAL -19C808- 


CAP MUST 
BE TIGHT) 


EVAPORATOR TO 
ACCUMULATOR 
INLET FITTING 


CLUTCH CYCLING 
PRESSURE SWITCH 
-19E561- 


SUCTION 
LINE TO 
COMPRESSOR 
MOUNTING 
STRAP 
-19D607 


CCL 2748-C 


Evaporator Core 


The evaporator core is a multi-pass plate /fin aluminum 
core. The liquid line connects to the bottom of the core 
and the suction (low pressure) line connects to the top 
of the core. The liquid line tube is fitted with a fixed 
orifice to control refrigerant flow. This orifice can be 
removed from the evaporator core tube for 
replacement if it becomes necessary. However, a 
special tool is necessary to prevent breakage of the 
orifice. 


12-03-5 


12-03-6 


Air Conditioning General Service 


12-03-6 


DESCRIPTION AND OPERATION (Continued) 


SWITCH 


CLUTCH CYCLING 
PRESSURE 
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CONDENSER 


TO SUCTION 
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DESCRIPTION AND OPERATION (Continued) 


Expansion Valve — E-150 — E-350 Auxiliary Unit 


The expansion valve meters refrigerant into the 
evaporator according to cooling requirements. The 
restrictive effect of the expansion valve, while limiting 
the refrigerant flow to the evaporator, results in the 
reduced evaporator pressure. 


The expansion valve consists of the valve and a 
temperature-sensing capillary tube and bulb. The valve 
is connected to the inlet tube of the evaporator and the 
sensing bulb is clamped to the outlet tube of the 
evaporator. 


The expansion valve is opened and closed by 
opposing pressures on either side of the diaphragm. 
The temperature-sensing bulb which is clamped to the 
evaporator outlet tube usually contains 

Refrigerant- 12. As evaporator outlet temperature 
rises, the Refrigerant- 12 expands and exerts pressure 
against the diaphragm to open the valve further and 
admit more refrigerant into the evaporator for 
increased cooling. As evaporator outlet temperature 
fails, the pressure against the diaphragm is 
decreased. Inlet pressure on the opposite side of the 
diaphragm then starts closing the valve. The valve 
tends to seek a position to control the Refrigerant- 12 
flow to maintain near maximum cooling from the 
evaporator. 


AUXILIARY HEATER 
INLET HOSE 
- 188402 - 


d | EXPANSION VALVE 
- 19849 - 


CONDENSER 


LIQUID LINE 
зэ» т 
EVAPORATOR TO араа 
COMPRESSOR Д m7 -19835- 
HOSE ASSY 
- 19N617 - 
CCL 3006-B 


Fixed Orifice Tube 


The fixed orifice tube is a restriction between the high 
and low pressure refrigerant and meters the flow of 
liquid refrigerant into the evaporator core. 


The fixed orifice tube is located in the evaporator inlet 
tube and has filter screens on the inlet and outlet ends 
of the tube body. The filter screens act as strainers for 
the liquid refrigerant flowing through the fixed orifice 
opening. O-rings on the tube body prevent the high 
pressure liquid refrigerant from bypassing the orifice. 
Adjustment or repairs cannot be made to the fixed 
orifice tube assembly and it must be replaced as a unit. 
F-Series and Bronco vehicles use a 0.067-inch orifice 
tube color coded blue and the Econoline main system 
use a 0.057-inch orifice tube color coded orange. 
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DESCRIPTION AND OPERATION (Continued) 
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TOOL 7821.19990-А 
(ORIFICE TUBE REMOVER) 
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A/C Compressor and Clutch 


All gasoline engines (4.9L, 5.0L, 5.8L and 7.5L) use 
an FX-15 compressor in F-Series and Bronco vehicles 
and a tangentially mounted FS-6 compressor in 
Econolines. A radially mounted FS-6 is specified for 
F-Series and Econoline vehicles equipped with a diesel 
engine (7.3L). 


An electro-magnetic clutch, used with each of these 
compressors, is energized when the clutch cycling 
pressure switch, located on the suction 
accumulator-drier, closes. The closing of the switch 
completes the circuit to the clutch and draws it into 
engagement with the compressor drive shaft. 


The pressure acting on the pressure switch and the 
ambient temperature existing at the temperature 
sensor combine their effect to control compressor 
clutch engagement. When both pressure and 
temperature are within specifications and the control 
lever is set at MAX A/C, NORM A/C, or either of the 
settings calling for full or partial defroster operation, 
the compressor will be operating. (Compressor 
operation during defrost is provided to minimize 
humidity in the passenger compartment). The 
compressor is mounted on the side of the engine and is 
driven by a belt. Belt tension adjustment is obtained by 
means of an automatic tensioner (gasoline engines) or 
by moving the compressor braces away from the 
engine (diesel engines). 


CCL 4113-A 
ITEM DESCRIPTION 
1. FX-15 COMPRESSOR & CLUTCH ASSY 
2. FS-6 COMPRESSOR WITH TANGENTIAL MOUNTING PROVISIONS 
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DESCRIPTION AND OPERATION (Continued) 


High Pressure Relief Valve 


Under extreme pressure conditions, the nigh pressure 
relief valve will momentarily open, allowing refrigerant 
vapor to escape. This relieves excessive pressure 
that might damage the compressor. The valve closes 
as soon as pressure is lower than the relief setting. 
This prevents loss of the complete refrigerant charge. 
The high pressure relief valve is located in the 
discharge manifold at the top of the compressor. 


Condenser 


The air conditioning condenser is located in front of the 
radiator. The condenser receives compressed 
(therefore heated) refrigerant gas from the 
compressor. 


As the hot refrigerant gas flows through the 
condenser, it is cooled by air passing over the fins. 
The cooled, compressed refrigerant gas condenses to 
liquid refrigerant which flows direcily to the evaporator 
through the fixed orifice tube in the evaporator inlet. 


Spring Lock Coupling 


The spring lock coupling is a refrigerant line coupling 
held together by a garter spring inside a circular cage. 
When the coupling is connected, the flared end of the 
female fitting slips behind the garter spring inside the 
cage of the male fitting. The garter spring and cage 
then prevent the flared end of the female fitting from 
pulling out of the cage. 


Two O-rings are used to seal between the two 
components of the coupling. These O-rings are made 
of special material and must be replaced with an 
O-ring made of the same material. The O-rings 
normally used in refrigerant system connections are 
not the same material and shouid not be used with the 
spring lock coupling. Use only the O-rings listed in the 
Master Parts Catalog for the spring lock coupling. 


A plastic indicator ring is used on spring lock couplings 
io indicate, during vehicle assembly, that the coupling 
is connected. Once the coupling is connected, the 
indicator ring is no longer necessary but will remain 
captive by the coupling near the cage opening. 


After the coupling has been cleaned, install new 
O-rings lubricated with clean refrigerant oil. Connect 
the coupling by pushing with a slight twisting motion. 
When the coupling is connected a distinct click or snap 
should be heard or felt, indicating positive 
engagement. if possible, visually inspect the cage to 
ensure that the flared end of the female fitting is fully 
behind the garter spring. Otherwise, push and pull on 
the fitting to verify engagement. 
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DESCRIPTION AND OPERATION (Continued) 


*ALSO SUPPLIED IN 
KIT ЕЗ5Ү-190690-А 
WITH GARTER SPRINGS 


REPLACEMENT O-RINGS М” - 389157-S100* 
у" - 389158-S100* 
ув" - 389623-S100* 
34" - 390209-S100* 


GARTER 
SPRING 


FEMALE 
FITTING 


MALE 
FITTING 


SPRING LOCK COUPLING DISCONNECTED 


REPLACEMENT GARTER SPRINGS 

3/8 INCH — E122-19E576-A* 

1/2 INCH — Е127-19Е576-В” 

5/8 INCH — E35Y-19E576-A* 

3/4 INCH — Е692-19Е576-А 

*ALSO AVAILABLE IN 
E35Y-19D690-A KIT WITH O-RINGS 


GARTER 
SPRING 


CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


B — INSTALL NEW 
O-RINGS — USE 


= | 
A — CLEAN FITTINGS — ONLY SPECIFIED O-RINGS 


D — 

ASSEMBLE FITTING 
TOGETHER BY PUSHING 
WITH А SLIGHT TWISTING 
MOTION 


C — LUBRICATE WITH 
CLEAN REFRIGERANT 
OIL 


GARTER SPRING 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 
FLARED END OF FEMALE FITTING. 
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TO DISCONNECT COUPLING 


CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


TOOL 
T81P-19623-G - 3⁄8 А 1/2 INCH 
T81P-19623-G1 - 3/8 INCH 
T81P-19623-G2 - 1/2 INCH 
T83P-19623-C - 5/8 INCH 
T85L-19623-A - 3/4 INCH 


FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


PUSH TOOL INTO 
CAGE OPENING 


PUSH THE TOOL INTO THE CAGE 
OPENING TO RELEASE THE FEMALE FITTING FROM 
THE GARTER SPRING. 


PULL THE COUPLING MALE AND FEMALE 
FITTINGS APART. 


@ 


REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK COUPLING. 


CCL4011-A 
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DESCRIPTION AND OPERATION (Continued) 


Clutch Cycling Pressure Switch 


As described previously under A/C Compressor and 
Clutch, the clutch cycling pressure switch is mounted 
on a Schrader valve-type of fitting on the 
accumulator / drier assembly. А valve depressor, 
located inside the threaded end of the pressure 
switch, depresses the Schrader valve stem as the 
switch is mounted and allows the suction pressure 
inside the accumulator / drier housing to control the 
switch operation. The electrical switch contacts are 
normally open when the suction pressure is at or 
below 169 kPa (24.5 psi); they will close when the 
suction pressure rises to approximately 293 kPa 
(43.5 psi) or above. Lower ambient temperatures 
(below 9?C or 48?F), during cold weather seasons, 
will also open the clutch cycling pressure switch 
contacts due to the pressure / temperature 
relationship of the refrigerant in the system. The 
electrical switch contacts control the electrical circuit 
to the compressor's magnetic clutch coil. When the 
switch contacts are closed, the clutch coil is energized 
and the A/C clutch is engaged to drive the 
compressor. When the switch contacts are open, the 
compressor's magnetic clutch coil is deenergized, the 
A/C clutch is disengaged and the compressor does 
not operate. The clutch cycling pressure switch, when 
functioning properly, will control the evaporator core 
pressure at a point where the plate /fin surface 
temperature will be maintained slightly above freezing 
which prevents evaporator icing and the blockage of 
airflow. 
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DESCRIPTION AND OPERATION (Continued) 


CLUTCH CYCLING 
PRESSURE 


SWITCH 
OUTLET -19E561- 


TO COMPRESSOR 


SUCTION ACCUMULATOR/ 
DRIER 


-19C808- 


TO SUCTION 
ACCUMULATOR/DRIER 


EVAPORATOR 
CORE 
-19860- 


CONDENSER 
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Service Access Gauge Port Valves 


These valves are similar to a tire valve. The service 

valve in the high pressure line (from compressor to 

condenser) allows access to the high pressure side of = SECT 
the system for attaching a service hose and pressure lah | ite 1 
gauge. The service valve in the low pressure line (from SA ММ, 
evaporator to compressor) allows access to the low 

pressure side of the system for attaching a service 

hose and pressure gauge. High pressure service valve 

adapters are shown in the illustration. An additional 

low pressure gauge port valve adapted to the 

accumulator is available for attaching a service hose 

or pressure gauge. Refer to Tee Adapter Tool 


procedure as outlined in this section. — > 
— Жозе. 
г ТСР | 
урса ХУ 
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ITEM DESCRIPTION 
. VALVE (CLOSED) 
VALVE (OPEN) 
MANIFOLD GAUGE HOSE ASSEMBLY 
PROTECTOR CAP (PRIMARY SEAL CAP MUST BE TIGHT) 
LOCATED IN A/C TUBE 
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DESCRIPTION AND OPERATION (Continued) 


NOTE: Protective caps must be tightly installed, 
inasmuch as they contain the primary seal for the 
gauge port valve. 


a 


2 


ЖЖ 
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ITEM DESCRIPTION 
1. PROTECTIVE CAP (PRIMARY SEAL CAP MUST BE TIGHT) 
2. VALVE CORE 
3. VALVE BODY 


SERVICE MOTORCRAFT FLEXIBLE 
VALVE CAP YT-367 MOTORCRAFT 
YT-355 


SEALED HIGH PRESSURE 
N S А i ~ 


, © 


SEALED . | 


HIGH PRESSURE 


45 DEGREE 90 DEGREE STRAIGHT 
SERVICE GAUGE PORT MOTORCRAFT MOTORCRAFT MOTORCRAFT 
YT-927 T-3 YT-357 


OPEN 
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DIAGNOSIS AND ` ESTING 


Preliminary Guice.ines 


Diagnosis is more tnan following a series of 
interrelated steps to finc the solution to a specific 
condition. it is a way of looking for systems that are 
not functioning properly ana finding out why. Also, it is 
knowing how the system should work, and whether it 
is working correctly. 


Know the System 


Know how the parts go togetner and how the system 
operates, as well as its limits and what happens when 
something goes wrong. This may require checking the 
sysiem against a known good system. 


Know the History c^ “he System 


Know how old the system is and its service history, 
which might relate to ine oresent condition. А clue in 
these areas may save time. 


Know the History of tne Condition 

Find out if the condition startec suddenly or gradually, 
or whether it was related to some other occurrence 
like an accident or anotner component that was 
replaced. Knowing how ine condition was discovered 
may be an important clue to the cause. 


Know the Probabiiitty c^ Certain Conditions 
Developing 


Most conditions are caused oy simple things rather 
than by complex ones, and tney occur in a fairly 
predictable pattern. Elecirical oroolem conditions 
usually occur at connections rainer than in 
components. An engine “по start” is more likely to ое 
caused by a loose wire or a component out of 
adjustment than a sneared-off camshaft. To avoid 
spending unnecessary diagnosis time, do not eliminate 
certain failures unless you are sure that these failures 
are impossible. Also, althougn a part may be new, it is 
no guarantee that ihe part is functioning properly. 


Safety Precautions 

The refrigerant used in the air conditioning system is 
Refrigerant- 12. Refrigerant- 12 is non-explosive, 
non-flammable, noncorrosive, nas practically no odor, 
and is heavier than air. Althougn it is classified as a 
safe refrigerant, certain precautions must be observed 


to protect the parts involvec and the person who is 
working on the unit. 
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CAUTION: Use only Refrigerant- 12. Do not use 
refrigerant that is canned for pressure-operated 
accessories (such as boat air horns). This type is 
not pure Refrigerant- 12 and will cause a 
malfunction. 


WARNING: AVOID CONTACT OF LIQUID 
REFRIGERANT- 12 WITH SKIN AND EYES. AT 
NORMAL ATMOSPHERIC PRESSURES AND 
TEMPERATURES, REFRIGERANT- 12 
EVAPORATES SO QUICKLY THAT IT HAS THE 
TENDENCY TO FREEZE ANYTHING IT 
CONTACTS. SHOULD LIQUID REFRIGERANT 
COME IN CONTACT WITH THE EYES, 
IMMEDIATELY WASH WITH A FEW DROPS OF 
MINERAL OIL FOLLOWED BY A WEAK BORIC 
ACID SOLUTION. CONTACT A PHYSICIAN 
IMMEDIATELY. 


WARNING: ALWAYS WEAR SAFETY GOGGLES 
WHEN SERVICING ANY PART OF THE 
REFRIGERANT SYSTEM. REFRIGERANT-12 IS 
ALWAYS UNDER PRESSURE. BECAUSE THE 
SYSTEM IS TIGHTLY SEALED, HEAT APPLIED TO 
ANY PART OF THE SYSTEM WILL CAUSE 
EXCESSIVE PRESSURE BUILDUP. TO AVOID A 
DANGEROUS EXPLOSION, NEVER WELD, USE A 
BLOW TORCH, SOLDER, STEAM CLEAN, BAKE 
BODY FINISHES OR USE AN EXCESSIVE AMOUNT 
OF HEAT ON OR IN THE IMMEDIATE AREA OF ANY 
PART OF THE AIR COOLING SYSTEM OR 
REFRIGERANT SUPPLY TANK, WHILE CLOSED TO 
ATMOSPHERE, WHETHER FILLED WITH 
REFRIGERANT OR NOT. 


WARNING: LIQUID REFRIGERANT EVAPORATES 
RAPIDLY, DISPLACING AIR WHERE THE 
REFRIGERANT IS RELEASED. TO PREVENT 
POSSIBLE SUFFOCATION IN ENCLOSED AREAS, 
DISCHARGE THE REFRIGERANT FROM AN AIR 
COOLING SYSTEM INTO THE GARAGE EXHAUST 
COLLECTOR. MAINTAIN GOOD VENTILATION 
SURROUNDING THE WORK AREA. 


WARNING: ALTHOUGH REFRIGERANT- 12 GAS, 
UNDER NORMAL CONDITIONS, IS 
NON-POISONOUS, THE DISCHARGE OR 
REFRIGERANT GAS NEAR AN OPEN FLAME CAN 
PRODUCE A VERY POISONOUS GAS. IT IS 
GENERATED WHEN THE FLAME-TYPE LEAK 
DETECTOR IS USED. AVOID INHALING FUMES 
FROM THE LEAK DETECTOR. MAKE CERTAIN 
THAT REFRIGERANT- 12 IS STORED AND 
INSTALLED IN ACCORDANCE WITH ALL STATE 
AND LOCAL ORDINANCES. 


CAUTION: When admitting Refrigerant- 12 gas 
into the cooling unit, keep the tank in an upright 
position. If the tank is on its side or upside down, 
liauid Refrigerant- 12 will enter the system and 
damage the compressor. 


Service Precautions 
Observe the following service precautions. 


1. Never open or loosen a connection before 
discharging the system. 
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DIAGNOSIS AND TESTING (Continued) 


When loosening a connection, if any residual 
pressure is evident, allow it to leak off before 
opening the fitting. 


Evacuate a system which has been opened to 
replace a component or one which has 
discharged through leakage before charging. 


Seal open fittings with a cap or plug immediately 
after disconnecting a component from the 
system. 


Clean the outside of the fittings thoroughly before 
disconnecting a component from the system. 


Do not remove the sealing caps from a 
replacement component until ready to install. 


Refrigerant oil will absorb moisture from the 
atmosphere if left uncapped. Do not open an oil 
container until ready to use and install the cap 
immediately after using. Store the oil only in a 
clean, moisture-free container. 


Install a new seal ring before connecting an open 
fitting. Coat the fitting and seal with refrigerant oil 
before connecting. 


When installing a refrigerant line, avoid sharp 
bends. Position the line away from the exhaust or 
any sharp edges which may chafe the line. 


. Tighten fittings only to specifications. The steel 
and aluminum fittings used in the refrigeration 
system will not tolerate over tightening. 


. When disconnecting a fitting, use a wrench on 
both halves of the fitting to prevent twisting of the 
refrigerant lines or tubes. 


. Do not open a refrigerant system or uncap a 
replacement component unless it is as close as 
possible to room temperature. This will prevent 
condensation from forming inside a component 
which is cooler than the surrounding air. 


. Keep service tools and the work area clean to 
avoid contamination of a refrigerant system. 


System Visual Inspection 


It is possible to detect problem causes by a careful 
visual inspection of the A/C refrigerant system. This 
includes broken belts, obstructed condenser air 
passages, a loose clutch, loose or broken mounting 
brackets, disconnected or broken wires and many 
refrigerant leaks. 


A refrigerant leak will usually appear as an oily residue 
at the leakage point in the system. The oily residue 
soon picks up dust or dirt particles from the 
surrounding air and appears greasy. Through time, 
this will build up and appear to be a heavy 
dirt-impregnated grease. 
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Most common leaks are caused by damaged or 
missing O-ring seals at the various hose and 
component connections. When these O-rings are 
replaced, lubricate the new O-rings with refrigerant oil. 
Be careful to keep shop towel lint from contaminating 
the internal surfaces of the connection. Leakage may 
occur at a spring lock coupling if the wrong O-rings are 
used at the coupling. Use only the O-rings listed in the 
Ford Master Parts Catalog for the spring lock 
coupling. 


If the system contains no refrigerant or is extremely 
low on refrigerant, the clutch will not engage for 
compressor operation. A rapid cycling compressor 
clutch is usually an indication that the system is low on 
refrigerant. Also, clutch cycling will normally not occur 
when the engine is operating at curb idle speed. 


Suction Accumulator / Drier Replacement 


Replacement of the suction accumulator / drier is 
necessary anytime a major component of the 
refrigerant system is replaced. A major component 
includes condenser, compressor, evaporator core or a 
refrigerant hose /line. An orifice tube or O-ring is not 
considered a major component but the orifice tube 
should be replaced whenever the compressor is 
replaced for lack of performance. 


In addition to the preceding condition, the 
accumulator / drier should also be replaced if one of 
the following conditions exist. 


The accumulator / drier is perforated. 


The refrigerant system has been opened to the 
atmosphere for a period of time longer than 
required to make a minor repair. 


There is evidence of moisture in the system such 
as internal corrosion of metal refrigerant lines or 
the refrigerant oil is thick and dark. 


When replacing the suction accumulator / drier, the 
procedure given here must be followed to ensure that 
the total oil charge in the system is correct after the 
new accumulator / drier is installed. 


ө Drain the oil from the removed accumulator / drier 
into a suitable measuring container. It may be 
necessary to drill one or two 12.7mm (1/2 inch) 
holes in the bottom of the old accumulator / drier to 
ensure that all the oil has drained out. 


Add the same amount of clean new refrigerant oil 
plus one fluid ounce (two fluid ounces on 1989 and 
later models) to the new accumulator / drier. Use 
only the oil specified for the specific vehicle being 

serviced. 


Tee Adapter Tool 


A Tee Type Service Adapter tool D87P-19703-A or 
equivalent may be used to diagnose the low pressure 
side of the refrigerant system. The tool is shown 
installed. 
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DIAGNOSIS AND TESTING (Continued) 


1. Disconnect electrical connector at clutch cycling 
pressure switch and remove switch from switch 
fitting. 


2. Install a new clutch cycling pressure switch and 
O-ring on adapter tool, and plan to leave it on 
adapter as a permanent part of tool. Lubricate 
O-ring before installation. 


3. Install tee adapter tool on clutch cycling pressure 
Switch fitting and tighten it securely. 


4. Connect low pressure hose of manifold gauge set 
to side fitting of Tee Adapter tool. 


5. Connect electrical connector to clutch cycling 
pressure switch on Tee Adapter tool. 


PRESSURE 


SWITCH ATTACH LOW 


PRESSURE SERVICE 
HOSE HERE 


TEE 
ADAPTER 


PRESSURE 
SWITCH 
FITTING 


TYPICAL SUCTION 
ACCUMULATOR 


Й 
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With the Adapter Tool installed in this manner, the 
refrigerant system can be operated under normal 
conditions with clutch cycling pressure switch control 
and evaporator (suction) pressure may be observed. 
This provides a more accurate low pressure reading 
than can be obtained from a low pressure gauge port 
located in the suction line or near the compressor. 


After completing the repair, disconnect the manifold 
gauge set from the Adapter Tool. Disconnect the 
electrical connector from the clutch cycling pressure 
switch on the tool and remove the tool from the 
pressure switch fitting. Install the removed clutch 
cycling pressure switch and connect the electrical 
connector. 
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Attaching a Manifold Gauge Set 


When performing any of the various tests, test 
equipment must be connected to the refrigerant 
system. If charge station-type equipment is used, 
follow the instructions of the manufacturer. 


To attach a manifold gauge set (part of Rotunda 
Manifold Gauge Set 063-000 10 or equivalent) to the 
service access gauge port valves, proceed as follows: 
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SERVICE PROCEDURES (Continued) 


TO LOW 
PRESSURE 
SERVICE 
ACCESS GAUGE 
PORT VALVE 


PRESSURE 


/ RELIEF 
| [AN VALVE 


Turn both manifold gauge set valves fully 
clockwise to close high and low pressure hoses 
at gauge. 


Remove caps from low and high pressure service 
(Schrader) access gauge port valves in high and 
low pressure lines. 


If refrigerant hoses do not have valve depressing 
pins in them, install Straight Adapter 

T7 1P-19703-S or Curved Adapter 

T7 1P-19703-R or equivalents (containing valve 
depressing pins) on manifold gauge set low and 
high pressure hoses. 


Connect high and low pressure refrigerant hoses 
with depressing pins or adapters containing 
depressing pins to respective high and low 
pressure service access gauge port valves. The 
special adapter must be used on high pressure 
service access gauge port valve. 


Connect hoses attached to manifold center fitting 
to refrigerant supply tank and vacuum pump 
valves. 
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W PRESSURE HIGH PRESSURE 
GAUGE GAUGE 


CENTER 
MANIFOLD 
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BR 


LOW PRESSURE 
SERVICE HOSE r 


HIGH PRESSURE 
SERVICE HOSE 


TO VACUUM 
PUMP VALVE 


TO REFRIGERANT 


SUPPLY TANK 
VALVE 
TO HIGH 
| PRESSURE 
Š ERVI 
w ACCESS GAUGE 
VALVE PORT 
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Discharging the System 


Discharge the refrigerant from the system into an 
approved recovery unit (with the exception of the 
clutch cycling pressure switch) be sure to discharge 
the system before removing any other part. 


Remove caps from high and low pressure service 
gauge port valves in high and low pressure lines. 


Turn both manifold gauge valves fully clockwise 
to close gauge set to center outlet hoses. 


If gauge set hoses do not have service valve 


actuating pins, install Straight Adapter 

T7 1P-19703-S and Curved Adapter 

T7 1P-19703-R or equivalent on manifold gauge 
low pressure hose. Install a special adapter 
coupler on high pressure hose. 


Connect high and low pressure gauge hoses with 
adapters to respective high and low pressure 
service gauge port valves. 


Slowly de-pressurize refrigeration system by 
opening low pressure gauge valve a slight amount 
and allowing refrigerant to discharge slowly from 


system. 


After system is nearly discharged, open high 
pressure gauge valve very slowly to avoid losing 
an excessive amount of refrigerant oil while still 
allowing any refrigerant remaining in compressor 
and high pressure line to discharge. 


Refrigerant Recovery /Recycling 


In order to minimize the discharge of ozone depleting 
chlorofluorocarbons into the atmosphere, the Ford 
Motor Co. supports the efficient usage, recovery, and 
recycling of R- 12 used in car and truck air 
conditioners. Ford Motor Co. recommends the use of 
an U.L. approved recovery / recycling device such as 
Rotunda Model No. 158-0000 or 158-00002 (or 
other device which meets SAE Standard J199 1) 
during any A/C system repair and recharge procedure 
which requires the A / C system to be discharged. 


Additional information and a typical procedure for 
operating a refrigerant recovery device follows: 


Refrigerant recovery systems and recycling stations 
are in use in an increasing number of automotive A/C 
service facilities. The use of such equipment makes 
possible the recovery and reuse of A/C system 
refrigerant after contaminants and moisture have been 
removed. 


If a refrigerant recovery or recycling station is used, 
the following general procedures should be observed, 
in addition to the operating instructions provided by 
the equipment manufacturer. 


CAUTION: Use extreme care and observe all 
safety and service precautions related to the use 
of refrigerants. 


1. Connect the refrigerant recycling station hose(s) 
to the vehicle A/C service ports and the recovery 
station inlet fitting. 


NOTE: Hoses should have shut off devices or 
check valves within 12 inches of the hose end to 
minimize the introduction of non-condensable 
gases (air) into the recycling station and to 
minimize the amount of refrigerant released when 
the hose(s) is disconnected. 


2. Turn the power to the recycling station on to start 
the recovery process. Allow the recycling station 
to pump the refrigerant from the system until the 
station pressure goes into a vacuum. On some 
stations the pump will be shut off automatically by 
a low pressure switch in the electrical system. On 
other units it may be necessary to manually turn 
off the pump. 


3. Once the recycling station has evacuated the 
vehicle A/C system, close the station inlet valve 
(if so equipped). Then, switch off the electrical 
power. 
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Allow the vehicle A/C system to remain closed 
for about two minutes. Observe system vacuum 
level as shown on the gauge. If the pressure does 
not rise, disconnect the recycling station hose(s). 


If the system pressure rises, repeat steps 2, 3, 
and 4 until the vacuum level remains stable for 2 
minutes. 


Perform required service operations, evacuate 
and recharge the A/C system. 


Evacuating the System 


1. 


2. 


Discharge refrigerant system as previously 
outlined. 


Be certain that the manifold gauge set is 
connected as follows: 


a. Low pressure hose connected to low 
pressure service gauge port on top center of 
the accumulator / drier assembly. 


High pressure hose to high pressure gauge 
port on compressor discharge line at 
condenser connection. An adapter is 
necessary at this service gauge port. 


c. Connect manifold gauge set center hose to a | 
vacuum pump. 


Open manifold gauge set valves and start vacuum 
pump. 


Evacuate system with vacuum pump until low 
pressure gauge reads at least 84 kPa (25 in. Hg) 
(vacuum) and as close to 101 kPa (30 in. Hg) as 
possible. Continue vacuum pump operation for 15 
minutes. If part of system has been replaced, 
continue vacuum pump operation for an additional 
20-30 minutes. | 


When evacuation of system is complete, close 
manifold gauge set valves and turn vacuum pump 
off. 


Observe low side gauge to ensure system holds 
vacuum for 5 minutes. If vacuum is held for 5 
minutes, proceed to charging the system. If 
vacuum is not held for 5 minutes, leak test 
system, repair leak(s) and again evacuate 
system. 


Charging the System 


1. 


With manifold gauge set valve closed to center 
hose, disconnect vacuum pump from manifold 
gauge set. 


Connect center hose of manifold gauge set to a 
charging cylinder or refrigerant drum. 
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SERVICE PROCEDURES (Continued) 


Loosen center hose at manifold gauge set and 


open the charging cylinder refrigerant drum valve. 


Allow refrigerant to escape to purge air and 
moisture from center hose. Then, tighten center 
hose connection at manifold gauge set. 


Open manifold gauge set low side valve to allow 
refrigerant to enter system. Keep refrigerant can 
in an upright position if vehicle low pressure 
service gauge port is not on suction 
accumulator / drier or suction accumulator fitting. 


When no more refrigerant is being drawn into 
system, start engine, move blower switch to HI 
and move Function selector lever to MAX A/C. 


Continue to add refrigerant to system until 
Specified weight of Refrigerant- 12 is in system. 
Then, close manifold gauge set low pressure 
valve and refrigerant supply valve. 


Operate system until the pressures stabilize to 
verify normal operation and system pressures. 


In high ambient temperatures, it may be 
necessary to operate a high volume fan 
positioned to blow air through radiator and 
condenser to aid in cooling the engine and 
prevent excessive refrigerant system pressures. 


When charging is completed and system 
operating pressures are normal, disconnect 
manifold gauge set from vehicle. Install protective 
Caps on service gauge port valves. 


Recommendation to Avoid the use of Small 
Containers for Charging 


It is repeated that the refrigerant charge level of A/C 
systems currently being used is critical to optimum 
performance. Either an under-charge or an over 
charge will adversely affect performance. Using small 
cans to charge these systems is not recommended 
because the charge level cannot be accurately 
controlled. A Charging Cylinder or Charging Station is 
the only recommended method. 


Compressor Cil Level Check 


The only method for checking the amount of oil in a 
compressor is to remove the compressor and pour the 
oil from its manifold openings into a clean calibrated 
container. 
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Purging the Refrigerant System to Remove Air 
and Moisture Vapor 


The triple evacuation procedure should be employed 
when there are definite indications of moisture in the 
system. This procedure is effective in removing small 
amounts of moisture from the refrigerant system. 
However, if the system is contaminated with a large 
quantity of water, complete system flushing will be 
required. In any case, use approved refrigerant 
recovery equipment. 


The principle of the three evacuations is simple. The 
first pull-down removes approximately 90 percent of 
the air and moisture vapors. 


The first purge with new, dry Refrigerant- 12 mixes 
with the remaining 10 percent. 


With the next evacuation, this mixture will be drawn | 
out so that only approximately one percent of the initial 
air and moisture vapors remain. 


The second purge with new, dry Refrigerant- 12 will 
mix with this one percent, and the third evacuation will 
finish the job by drawing out practically all the 
remaining vapors. 


But, if any water was present in the system at the start 
of this procedure, most of it will still be there, because 
a short period of vacuum is not long enough to boil and 
vaporize the water. The Refrigerant- 12 purges, in 
passing over the liquid, will absorb only a relatively 
small amount of water. 


This procedure is effective only when no water is in the 
system. It should not be used if there is any indication 
of water in the system. 


Cleaning a Badly Contaminated Refrigerant 
System 


A refrigerant system can become badly contaminated 
for a number of reasons. 


e The compressor may have failed due to damage or 
wear. 


The compressor may have been run for some time 
with a bad leak or any opening in the system. 


The system may have been damaged by a collision 
and left open for a long time. 


The system may not have been cleaned properly 
after a previous failure. 


The system may have been operated for a time with 
water or moisture in it. 


ө Clutch cycle rate is fast. 

ө Clutch ON time is short. 

ө Clutch OFF time is short. 

The evaporator bore is causing the problem. Airflow is 


restricted, indicating leaves or debris entering through 
the cowl air inlet and plugging the core. 
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This condition can also be detected by checking the 
center register discharge temperature. An abnormally 
low temperature indicates air is spending more time in 
the evaporator and is very cold when discharged, 
although the volume is not enough to cool the car 
properly. 

Additional cause components are listed at the bottom 
of the chart for poor compressor operation or a 
damaged compressor condition. 


These diagnosis charts provide the most direct and 
sure way to determine the cause of any problem in a 
poorly performing refrigerant system. 


After servicing and correcting a refrigerant system 
problem, take additional pressure readings and 
observe the clutch cycle rate while meeting the 
conditional requirements to be sure the problem has 
been corrected. 


In ambient temperatures above 38°C (100°F), the 
compressor clutch will not normally cycle off and in 
many instances, the clutch will not cycle off when 
temperatures are above 32? C (90°F). 
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Another type of leak may appear at the internal 
Schrader-type A/C charging valve core in the service 
gauge port valve fittings. If tightening the valve core 
does not stop the leak, replace it with a new A/C 
charging valve core (part number 190701) or 
equivalent. 


Missing service gauge port valve caps (19D702 or 
equivalent) can also cause a refrigerant leak. If this 
important primary seal (the valve cap) is missing, dirt 
will enter the area of the A/C charging valve core. 
When the service hose is attached, the valve 
compressor in the end of the service hose forces the 
dirt into the valve seat area and the dirt will destroy the 
sealing surface of the A/C charging valve core. When 
a service gauge port valve cap is missing, clean the 
protected area of the A/C charging valve core and 
install a new 19D702 service gauge port valve cap. 


CAUTION: Service gauge port valve caps must be 
installed finger-tight. If tightened with pliers, the 
sealing surface of the service gauge port valve 
may be damaged. 
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SERVICE PROCEDURES (Continued) 


NORMAL CLUTCH CYCLE RATE PER MINUTE THESE CONDITIONAL REQUIREMENTS FOR THE 


FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEM 
CYCLES/MINUTE 


TESTS MUST BE SATISFIED TO OBTAIN ACCURATE 
PRESSURE READINGS. 


e Stabilized in Car Temperatures @ 70°F to 80°F (21°C to 27°С) 
° Maximum А/С (Recirculating Air) 
° Maximum Blower Speed 


о 1500 Engine RPM For 10 Minutes 


c 


o 
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NORMAL FIXED ORIFICE TUBE CYCLING CLUTCH 
REFRIGERANT SYSTEM PRESSURES 
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SERVICE PROCEDURES (Continued) 


TOTAL CLUTCH 
SECONDS CYCLE TIME — SECONDS 


THESE CONDITIONAL REQUIREMENTS FOR THE 
FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEM 
TESTS MUST BE SATISFIED TO OBTAIN 
ACCURATE CLUTCH CYCLE TIMING 


Stabilized in Car Temperatures @ 70°F to 80°F (21°C to 27°С) 


Maximum А/С (Recirculating Air) 
Maximum Blower Speed 


1500 Engine RPM For 10 Minutes 


AMBIENT TEMPERATURES 


NORMAL CLUTCH 
ON TIME — SECONDS 


SECONDS 


NORMAL CLUTCH 
SECONDS OFF TIME — SECONDS 


AMBIENT TEMPERATURES 


AMBIEN" TEMPERATURES 
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SERVICE PROCEDURES (Continued) 


REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART 
FOR FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEMS 


NOTE: Normal system conditional requirements must be maintained to properly evaluate refrigerant system pressures. 
Refer to charts applicable to system under test. 


HIGH LOW CLUTCH CYCLE TIME 
(DISCHARGE) RESCUE, 


COMPONENT — CAUSES 


PRESSURE RESSUR 


LS enr E y ET 


NORMAL 
TO HIGH 
NORMAL 
TO HIGH NORMAL 


NORMAL | HGH | LONG LONG CLUTCH CYCLING SWITCH — High Cut-In 
SLOW OR | LONG OR NORMAL OR | MOISTURE IN REFRIGERANT SYSTEM. 
NO CYCLE | CONTINUOUS | NO CYCLE | EXCESSIVE REFRIGERANT OIL 
NORMAL NORMAL 
CLUTCH CYCLING SWITCH — 
FAST SHORT SHORT | Low Cut-in or High Cut-Out 
CLUTCH CYCLING SWITCH — 
NORMAL = 
TO LOW | HIGH | Compressor — Low Performance 
CONTINUOUS RUN 
NORMAL NORMAL AIC SUCTION LINE — Partially Restricted 
TO LOW TO HIGH or Plugged (c) 


SHORT NORMAL EVAPORATOR — Low Airflow 
NORMAL FAST 


CONDENSER — Inadequate Airflow 


ENGINE OVERHEATING 


AIR IN REFRIGERANT. 
REFRIGERANT OVERCHARGE (a) 
HUMIDITY OR AMBIENT TEMP. VERY HIGH (b). 


CONTINUOUS RUN 


FIXED ORIFICE TUBE — Missing. 
O-Rings Leaking/Missing 


SHORT NORMAL CONDENSER, FIXED ORIFICE 
TO TUBE, OR A/C LIQUID LINE — 
NORMAL 
TO 


TO 
VERY SHORT LONG Partially Restricted or Plugged 
LOW 


Ww 

SHORT TO SHORT TO 

VERY SHORT | VERY SHORT LOW REFRIGERANT CHARGE 

SHORT TO LONG EVAPORATOR CORE — 

VERY SHORT Partially Restricted or Plugged 
NORMAL A/C SUCTION LINE — Partially Restricted 
TO LOW CONTINUOUS RUN or Plugged. (d) 
LOW CLUTCH CYCLING SWITCH — Sticking Closed 


VERY VERY VERY CLUTCH CYCLING SWITCH — 
bon FAST SHORT SHORT Cycling Range Too Close 


CLUTCH CYCLING SWITCH — Dirty Contacts 
or Sticking Open. 

POOR CONNECTION AT A/C CLUTCH CONNECTOR OR 
CLUTCH CYCLING SWITCH CONNECTOR. 

А/С ELECTRICAL CIRCUIT ERRATIC — See А/С 
Electrical Circuit Wiring Diagram 


ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH INADEQUATE COMPRESSOR OPERATION 


COMPRESSOR CLUTCH Slipping * LOOSE DRIVE BELT 
CLUTCH COIL Open — Shorted, or Loose Mounting 
CONTROL ASSEMBLY SWITCH — Dirty Contacts or Sticking Open 
CLUTCH WIRING CIRCUIT — High Resistance, Open or Blown Fuse 


* A/C HIGH PRESSURE CUT-OUT SWITCH — Dirty Contacts or Sticking Open (If So Equipped) 


ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH A DAMAGED COMPRESSOR 


e CLUTCH CYCLING SWITCH — Sticking Closed or Compressor Clutch Seized 
* SUCTION ACCUMULATOR DRIER — Refrigerant Oil Bleed Hole Plugged 
* REFRIGERANT LEAKS 


(а) Compressor may make noise on initial run. This is slugging condition caused by excessive liquid refrigerant. 

(b) Compressor clutch may not cycle in ambient temperatures above 80°F depending on humidity conditions. 

(c) en pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access 
valve. 


(d) Low pressure reading will be low if pressure is taken near the compressor and restriction is upstream of service access valve. 


ERRATIC OPERATION 
OR 

COMPRESSOR NOT 
RUNNING 
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Installing a Mini-Tube Vacuum Hose 4. Dip the mini-tube hose ends in Tetra Hydro Furan 


(THF) or Methyl Ethyl Ketone (MEK). This solvent 
1. не IR damaged area of the will seal the mini-tube in the vacuum hose. 


2. Cuta piece of standard 3mm (1/8-inch) ID 9. Insert the ends of the mini-tube vacuum hose 
vacuum hose approximately 25mm (1-inch) approximately 9mm (3 / 8-inch) into the ends of 


longer than the damaged area of the mini-tube E gode 3mm (1/8 inch) service vacuum 
vacuum hose. Se section. 


6. Shake the service joint after assembly to make 
sure the solvent is dispersed and the vacuum line 
is not plugged. 


3. Cutoff the mini-tube vacuum hose on each side of 
the damaged area. 


7. Test the system for a vacuum leak in the service 
area. 


0.010 INCH MAXIMUM 


MINI-TUBE 


CLEAR VINYL CONNECTOR VACUUM HOSE 


t 
L 
А FURAN (THF) OR METHYL ETHYL KETONE (МЕК) 
1 TO ACT AS SOLVENT AND SEAL THE REPAIR JOINTS. ' 


CLEAR VINYL 


TEE 
CONNECTOR 
: 19C904 . 


ALL PASSAGES MUST BE CLEAN AND 
FREE OF OBSTRUCTION 


CCL 1435.C 


Checking For Leaks Attach the manifold gauge set. Leave both manifold 

| . E oa gauge set valves at the maximum clockwise position. 
NOTE: When checking for freon leaks with either a Both gauges should show approximately 414-551 kPa 
propane flame-type tester or an electronic (60-80 psi) at 23.9°C (75°F) with the engine not 
beeper-type tester the technician should be aware of running. If very little or no pressure is indicated, leave 
whatever chemicals are present in the testing area the vacuum pump valve closed, open the 


which might affect test results. Some of these Refrigerant-12 tank valve, and turn the low pressure 
chemical compounds which might alter test results are (suction) manifold gauge set valve to the 


disc brake cleaner, diesel fuel, antifreeze, etc. counterclockwise position. This opens the system to 
tank pressure. Check all connections, and the 


compressor head gasket, oil filter plug, and the shaft 
seal for leaks using a flame-type leak detector or 
Rotunda Flame-Type Detector 023-00006 (Motorcraft 
YT-202) or equivalent. 
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SERVICE PROCEDURES (Continued) 


NOTE: Use compressed air to blow off excessive oil 
from the shaft seal area to reduce the possibility of an 
erroneous detection of freon retained in the refrigerant 
oil. 


REACTION 


PROPANE 
CYLINDER 
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Flame-Type Leak Detector 


Avoid inhaling the fumes from the leak detector. Follow 
the directions with the leak detector. 


The smaller the flame on the flame-type detector the 
more sensitive it is to leaks. Therefore, to ensure 
accurate leak indication, keep the flame as small as 
possible. The copper element must be red hot. If it is 
burned, always replace the element. Hold the open 
end of the hose below each suspected leak point for 
two or three seconds. The flame will normally be 
almost colorless. The slightest leak will be indicated 
by a bright green blue color to the flame. Be sure to 
check the manifold gauge set and hoses for leaks as 
well as the rest of the system. 


If the surrounding air is contaminated with 
refrigerant gas, the leak detector will indicate 
this gas all the time. Good ventilation is 
necessary to prevent this situation. A fan, even іп 
a well ventilated area, is very helpful in removing 
small traces of refrigerant vapor. 


Electronic Leak Detector 


The battery operated Rotunda Electronic Refrigerant 
Leak Detector 055-000 14 is an electronic instrument 
that will locate a much smaller type of refrigerant leak 
that can be detected by the flame-type leak detector. 
Follow the directions with the leak detector to ensure 
absolute accuracy. 


When the instrument is set to the ON position, it 
automatically calibrates itself and is ready for 
detecting. The Geiger counter ticking / beeping signal 
will speed up as the flexible probe head comes closer 
to the refrigerant leak. 
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Evaluating Refrigerant System Performance 


To diagnose a problem in the refrigerant system, note 
the system pressure (shown by the manifold gauges) 
and the clutch cycle rate. Then compare readings with 
the charts. 


ө The system pressures are low (compressor 
suction) and high (compressor discharge). 


€ Aclutch cycle is the time the clutch is engaged plus 
the time it is disengaged (time on plus time off). 


@ Clutch cycle times are the lengths of time (in 
seconds) that the clutch is on or off. 


To achieve accurate diagnosis results in the least 
amount of time use the following procedure and refer 
to the charts. 


NOTE: The test conditions specified at the top of each 
of the charts must be met to obtain accurate test 
results. 


Connect a manifold gauge set to the system. 


When system has stabilized, record high and low 
pressures as shown by manifold gauges. 


Determine clutch cycle rate per minute (clutch ON 
time plus OFF time is a cycle). 


Record clutch OFF time in seconds. 
Record clutch ON time in seconds. 
Note center register discharge temperature. 


Determine and record ambient temperature. 


Compare test readings and appropriate chart. 


@ Plot a vertical line for recorded ambient 
temperature from scale at bottom of each 
chart to top of chart. 


e Plot a horizontal line for other test readings 
from scale at LH side of appropriate chart. 
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If the point where the two lines cross on each chart 
falls within the dark band, the system is operating 
normally. If the lines cross outside the dark band on 
one or more of the charts, there is a problem and the 
specific cause must be determined. Refer to the 
Refrigerant System and Clutch Cycle Timing 
Evaluation chart. 


NOTE: The following five system operating conditions 
are indicated by where the lines cross on the chart: 


ө System high (discharge)— pressure is high, low or 


normal. 

ө System low (suction)— pressure is high, low or 
normal. 

ө Clutch cycle rate is fast, slow or clutch runs 
continuously. 


ө Clutch ON time is long or short. 
e Clutch OFF time is long or short. 


Match these conditions to the conditions shown in the 
five columns toward the left in the System Pressure 
and Clutch Cycle Timing Evaluation chart. All five 
System conditions will be indicated on one line. The 
most likely component or components causing the 
problem are listed in the RH column. 
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A badly contaminated system contains water, carbon 
and other decomposition products. Where such a 
condition exists, the system must be flushed with a 


special flushing agent using equipment designed 
especially for this purpose. Follow the suggestions 
and procedures outlined to ensure a proper cleaning 
job. 


Flushing a Refrigerant System 


In order to minimize the discharge of ozone depleting 
chlorofluorocarbons into the atmosphere, the Ford 
Motor Company supports the efficient usage, 
recovery, and recycling of the R- 12 used in passenger 
car, compact truck, and light truck air conditioners. 
Ford Motor Company recommends the use of an 
U.l.-approved recovery / recycling device such as 
Rotunda Model Numbers 158-0000 1 or 158-00002 
(or other device which meets SAE Standard J 1991) 
during any A/C system repair and recharge procedure 
which requires that the system be discharged. 


Although the company endorses the recovery and 
recycling of refrigerant with approved equipment, it 
does not, at this time, support existing procedures for 
flushing a system. A new procedure is being 
developed which will cover the proper equipment, 
flushing agents, and procedures to follow when the 
flushing of a system is involved. 
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PERFORMANCE TESTING 


Insufficient or No А/С Cooling Fixed Orifice Tube 
Clutch Cycling System 


TEST STEP RESULT ACTION TO TAKE 


| A1 | VERIFY CONDITION 


e Verify the condition. System cooling Instruct driver on 
| properly how to use system. 


System not cooling GO to A2. 
properly | 


| A2 | CHECK A/C COMPRESSOR CLUTCH 


e Does the A/C compressor clutch engage? GO to A3. 


REFER to clutch 
circuit diagnosis in 
this section. 


| A3 | CHECK UNDER HOOD | 


Under-hood check for: OK but still not GO to A5. 


ө Loose, missing or damaged compressor drive cooling 
belt. Not OK REPAIR and GO to 
A4. 


€ Loose or disconnected A/C clutch or clutch 
cycling pressure switch wires or connectors. 


e Damaged clutch assembly. 

In-car check for: | 

e Blown fuse/proper blower motor operation. 
e Control assembly electrical connections. 


LS CHECK SYSTEM OPERATION 


€ Check system operation. System cooling OK Condition corrected, 
GO to А1. 


System not cooling GO to A5. 
OK 
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PERFORMANCE TESTING (Continued) 


Insufficient or No A/C Cooling Fixed Orifice Tube 
Clutch Cycling System (Continued) 


TEST STEP RESULT ACTION TO TAKE 
CHECK PRESSURE/CLUTCH CYCLE 
RATE 
GO to A7. 


ө Use refrigerant system pressure/clutch cycle 
rate and timing evaluation charts. 


1. Hook up manifold gauge set. 
2. Set function lever at MAX A/C. 
3. Set blower switch on HIGH. 
4. Set temp lever full cool. 
5 
6 


Compressor cycles 
very rapidly: 

5 seconds ON 

5 seconds OFF 


Compressor runs GO to A6. 
continuously (Normal 
operation in ambient 
temp above 26.6* 
(80°F) depending on 
humidity conditions) 


. Close doors and windows. 


. Use a thermometer to check temperature at 
center discharge register. Record outside 
temperature. 


7. Run engine at approximately 1500 RPM 
with compressor clutch engaged. 


8. Stabilize with above conditions for 10-15 
minutes. 


ө Check compressor clutch OFF/ON; time with 
watch. See charts for normal clutch cycle and 
timing rates. 
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PERFORMANCE TESTING (Continued) 


Insufficient or No A/C Cooling Fixed Orifice Tube 
Clutch Cycling System (Continued) 


TEST STEP RESULT ACTION TO TAKE 


| A6 | CHECK PRESSURES 


Check system pressures. Clutch cycles within System OK. 
limits GO to А1. 


e Compare readings with normal system 
pressure ranges. 
System pressures GO to Evaluation 
not within limits Chart and compare 
observed pressures 
with chart. Repair 
as required and GO 
to A4. 


Compressor cycles REPLACE expansion 
high or low: valve. 

ON above 259 kPa 

(52 psi) 

OFF below 144 kPa 

(21 psi) 


System OK, GO to 
A1. 


Not OK. GO to A7. 


CHECK FOR LEAKS 


Leak check system. Leak found SERVICE, leak test 
evacuate and charge 
system. System OK, 
GO to А1. 


No leak found Low refrigerant 
charge or moisture 
in system. 
Discharge, evacuate 
and charge system. 
GO to А4. 
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PERFORMANCE TESTING (Continued) 


COMPRESSOR CLUTCH CIRCUIT DIAGNOSIS 


| TEST STEP RESULT ACTION TO TAKE 
| A1 | CHECK SYSTEM OPERATION 
e Turn blower switch On. Clutch operates P System OK. 


e Turn ignition switch to Run position. 
Clutch does not GO to A2. 


e Compressor clutch should engage. operate 


A2 | CHECK FOR VOLTAGE 


@ Check for voltage at circuit wire at the clutch cycling | Voltage present GO to A3. 
pressure switch connector or A. C control switch 
(E сы ce сы) No voltage GO to A9. 
BY-PASS PRESSURE SWITCH | 
® Disconnect connector at clutch cycling pressure GO to A4. 
switch or control switch (E-150 — E-350). 
e Jumper connector pins or control switch. GO to A5. 


e Clutch should engage. 
CHECK SYSTEM PRESSURE 


@ Connect manifold gauge set and check system 
pressure. 


Pressure above 55 psi l| REPIACE clutch cycling 
pressure switch. 


GO to А1. 


Pressure below 55 psi p> 
(ambient temperature 
above 50°F) 


CHECK refrigerant 
system for leaks. 
REPAIR and CHARGE 
system as necessary. 
GO to А1. 


CHECK VOLTAGE AT CLUTCH 


e Check for voltage at clutch field coil. Voltage present p> GO to A8. 


> | 


No voltage GO to AT. 


CHECK CLUTCH GROUND 


@ Jumper ground terminal of clutch field coil to 
ground. 


SERVICE open in 
ground wire. GO to Af. 


e Clutch should engage. 
REPLACE clutch field 
coil. GO to А1. 


CHECK FUSE 
€ Check Fuse 17 in fuse panel for continuity. b 


GO to А8. 


CHECK for short. 
SERVICE as necessary. 
REPLACE fuse. 

GO to А1. 
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PERFORMANCE TESTING (Continued) 


COMPRESSOR CLUTCH CIRCUIT DIAGNOSIS — Continued 
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TEST STEP RESULT ACTION TO TAKE 


| A8 | CHECK A/C CONTROLS 


€ Move Function selector lever to DEFROST position. | Voltage present 


e Check for voltage at circuit wire at the clutch cycling 
pressure switch connector. No voltage 


| A9 | CHECK CIRCUIT 294 


e Remove connector from A/C push-button switch. Voltage present 


€ Check for voltage at circuit. 
No voltage 


| A10 | CHECK A/C CONTROLS 


€ Check A/C push button switch and Function switch Continuity through 
for continuity. NOTE: A/C push-button switch Function switch only 
must be depressed. Function switch must be in 
DEFROST position. 


Continuity through A/C 
pushbutton switch only 


Continuity through both 
switches 


GO to A10. 


GO to A9. 


GO to A10. 


CHECK for open in 
Circuit 294. SERVICE as 
necessary. GO to А1. 


REPLACE A/C 
pushbutton switch. 
GO to А1. 


REPLACE Function 
switch. GO to А1. 


CHECK for open in 
circuit between control 
assembly and clutch 
cycling pressure switch. 
SERVICE as necessary. 
GO to А1. 
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SPECIFICATIONS 


REFRIGERANT CAPACITIES (REFRIGERANT-12) 


ТТ 

Ё-150 — Е-350 апа Вгопсо 
П БЕНЕН + оһонАббу — | 
[Eno — Exo — | ena + 25.0 Font and Aviary AC 


REFRIGERANT SPECIFICATION 


Speciation 


Refrigerant-12 (R-12) ESA-M17B2-A | D3AZ-19B519-A or 
Dichlorodifluoromethane or equivalent | equivalent 
ССР»; | 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 
Description 

Belt Tension Gauge 
Straight Adapter 

Curved Adapter 


Back Flushing Adapter — : 
E-150 — E-350, F-150— | 
F-350, Bronco 


3/4 Inch T85L-19623-A 
Tee Adapter | D87P-19703-A | 


(Also available from: Four Seasons Р.М. 59655 and Robinair P.N. 40387. 
CL4206-H 
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SECTION 12-03A A/C — Heater System F-150 
Through F-350 and Bronco —Manual 
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DESCRIPTION 


Most of the major components of the manual 
A / C-Heater system used in the F-150 through F-350 
and Bronco vehicles are identified in the illustration. 


Refer to the illustration for part names and locations. 
Details regarding the physical and functional 
characteristics of the components will follow. 
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DESCRIPTION (Continued) 


WIRING ASSEMBLIES 
TO BLOWER SWITCH 
AND OUTSIDE RECIRC AIR 
VACUUM SWITCH 


CONTROL 
ASSEMBLY 


PLENUM CHAMBER 
ASSEMBLY 


-18С433- HEATER CORE 
ACCESS COVER 
-18N276 


As preliminary information, the system is equipped 
with: 


€ A plate-fin evaporator core ana attached suction 
accumulator / drier 


e A fixed orifice tube for control of refrigerant flow 
€ A clutch cycling pressure switch 


Two Schrader-type service access gauge port valves 
are used in the manual A / C-Heater system. The high 
pressure valve is located near the condenser in the 
discharge line and has a quick disconnect-type valve 
body. This requires a special high pressure service 
access valve adapter to connect a manifold gauge set 
or a charging station to the valve. The other service 
access gauge port valve is located on the inlet of the 
suction accumulator and is used to measure 
evaporator pressure. 


The evaporator case assemblv is attached to the 
engine side of the dash panel. It contains the: 


Evaporator core 
Accumulator / drier 


e 

e 

e Blower motor and wheel 

e Blower resistor 

€ Outside air / recirc door and its vacuum motor 
e Vacuum reservoir 

e Vacuum / wiring harness assemblies 
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NUT AND 
WASHER ASSEMBLY 
-М621906-52- 

(2 REQ’D} 


7 


/ 
SCREW 
-56956-52 
(6 REQ'D) 


EVAPORATOR 


ASSEMBLY 
-19850- 


CCL 3186-A 


The suction accumulator / drier is clamped to the 
evaporator case with its inlet tube connected to the 
evaporator outlet tube. The A/C clutch cycling 
pressure switch is installed in a fitting on the side of the 
accumulator / drier. The inlet tube to the evaporator 
core houses the fixed orifice tube. 


The plenum is located in the passenger compartment. 
It contains the: 


@ Floor/Defrost door 

@ Temperature blend door 

e Panel/Defrost door 

e Cam/crank which operate the temperature door 
€ Heater core 

e 


Vacuum motor assemblies which operate the 
floor / defrost and panel / defrost doors. 


The defroster nozzle has five outlets. It is installed 
between the plenum and the defroster outlet in the 
instrument panel. 


The control assembly is installed in an opening in the 
instrument panel. It contains three levers. One lever 
operates the four-position blower switch and one 
selects the function under which the system will 
perform (MAX A/C, NORM A/C, VENT, FLOOR, 
FLOOR/DEFROST or DEFROST) by controlling 
vacuum motor operation. The third lever regulates 
temperature by means of a cable which controls the 
position of the temperature blend air door. 
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OPERATION 


Airflow The two diagrams illustrate airflow through the system 
when control levers are moved from 


During operation, outside air is drawn into the system position-to-position. 


by a blower motor and wheel from the cowl air intake 


when the function lever is in NORM A/C, VENT, Airflow volume through the system is controlled by a 
FLOOR, FLOOR/DEFROST, or DEFROST position. lever-operated, five-position blower switch. The 
When the air door lever is in the MAX-A / C position, blower switch, used with a resistor assembly, 

airflow is drawn from inside the vehicle through the provides four blower speeds to control airflow through 
recirculating air door opening. The air is then forced by the system. The blower can be shut off by moving the 
the blower through the evaporator core and, lever to the OFF position. 


depending upon the setting of the temperature lever, is 
forced by the blower through and/or around the 
heater core into the plenum. Air is then directed to the 
floor and/or defrost nozzles or the instrument panel 
registers, depending upon the position of the function 
selector lever. 
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OPERATION (Continued) 


HEAT 
MAX NORM VENT FLOOR e bee DEFROST 
° v v ° 


ghon 


OFF POSITION 
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NORM VENT "ne ruber OEFROST 
e e e 


MAX A IC POSITION 


AC HEAT тт” 
NORM VENT FLOR uber of perRosT 


= ==» 
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VENT POSITION 


BLEND 
EVAPORATOR CASE AIRDOOR "CORE On 
ASSEMBLY BLOWER MOTOR 
AND WHEEL 
TOR&L 
DEMISTERS 
TO 
DEFROSTERS 
ӨТЕРІН OUTSIDE 
DEFROST OUTSIDE * AIR FROM 
DOOR 5 2 AIR DOOR COWL 

MOTOR MOTOR 


TO FLOOR PANEL 
REGISTERS HEATER 
OUTLETS ° CORE 
PANEL/ 
DEFROST DOOR OFF 
MOTOR 


NORM A IC 


VENT 
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OPERATION (Continued) 


BLEND EVAPORATOR 
EVAPORATOR CASE дің DOOR CORE 


ASSEMBLY 


BLOWER MOTOR 
AND WHEEL 


TOR&L 
то DEMISTERS 


DEFROSTERS 


AC HEAT 
OFF MAX NORM VENT FLOOR e bee OEFROST 
e e e. - bd e 


FLOOR/ 4 
DEFROST OUTSIDE 
DOOR OUTSIDE AiR FROM 
OFF POSITION MOTOR AIR DOOR COWL 


MOTOR 


TO FLOOR 
OUTLETS 


TO INSTR 
PANEL HEATER 


PANEL/ REGISTERS CORE 


DEFROST DOOR OFF 
MOTOR 


WARM » 
ә Bacao 


AC MEAT 
MAX NORM VENT FLOOR „е DEFROST 
° ° e ө 


FLOOR POSITION 


pu E 


AC HEAT Q 
OFF MAX NORM VENT FLOOR rLÉber DEFROST 
e e ° e gY e. 


FLOOR /DEFROST POSITION 


FLOOR /DEFROST 


MAX NORM VENT FLOOR NI OEFROST 
LÀ ° e v v 


DEFROST POSITION 


DEFROST 
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Refrigerant Flow 


The illustration shows a basic refrigerant circuit 
representing refrigerant changes as it passes through 
a cycle from compressor output to compressor input. 


30 PSI - 32°F 

LOW PRESSURE 30 PSI - 32°F 

VAPOR LOW PRESSURE 
VAPOR 


COMPRESSOR 


j E < 175 PSI — 180°F 
⁄ HIGH PRESSURE 


SUCTION % VAPOR 
EVAPORATOR ACCUMULATOR/ 
(ABSORBS BTU'S) DRIER 


9 
A 


N 
B 
Y 
N 
NN 


= 30 PSI — 32°F 
= LOW PRESSURE 
= LIQUID 
= CONDENSER DISSIPATES 
ра ФИ BTU'S ABSORBED BY THE 
2 EVAPORATOR AND 
— GENERATED BY THE ` 
===” COMPRESSION OF THE 
> == VAPOR AS IT IS PUMPED 
` THROUGH THE COMPRESSOR 
RESTRICTION ! 
175 PSI - 130°F 
HIGH PRESSURE 
LIQUID 
175 PSI - 130°F 
HIGH PRESSURE 
LIQUID 
CCL4001-A 


The illustration identifies four states in which The restriction called out in the illustration in 
refrigerant will exist in a closed circuit: ( 1) High F-150—F-350, F-Super Duty, and Bronco 
pressure vapor, (2) High pressure liquid, (3) Low applications is a fixed orifice tube which contains a 
pressure liquid, and (4) Low pressure vapor. Beginning 1.575mm (0.062 inch) orifice. When the refrigerant 
with compressor output, refrigerant moves as a high passes through this tube and its orifice, it changes 
pressure vapor to the condenser. As it passes through from a high to low pressure liquid, with a 

the condenser, the vapor condenses into a liquid. | corresponding drop іп temperature. 


In the course of this condensation process, the The refrigerant, upon leaving the orifice tube, is drawn 
refrigerant gives up heat. This heat exchange does not through the circuit by compressor suction. Thus, it 


alter the temperature of the refrigerant. Thus, the enters the evaporator as a low pressure /low 
refrigerant continues its flow through the circuit as a temperature liquid. 
high temperature, high pressure liquid. 
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OPERATION (Continued) 


The cooling of the evaporator core creates a 
temperature differential between the core and the 
ambient air in the evaporator case. As a result of this 
difference, heat is absorbed from the air. 
Simultaneously, humidity is extracted from the air and 
drained onto the road surface under the vehicle. 
Again, the absorption of BTUs does not affect 
refrigerant temperature. 


Refrigerant flow, after leaving the evaporator, 
continues through the suction accumulator / drier 
where water is absorbed into a desiccant bag and the 
more heavily oil-laden refrigerant is further vaporized 
as it is dispelled into the inlet line to the compressor. 


The cooled, dehumidified air in the evaporator case is 
pushed by the blower through the case and out 
through ducting to the registers in the instrument 
panel. 


Extending this basic coverage of a refrigerant circuit, 
the following traces refrigerant flow through actual 
circuit components. 


When the A/C system is not on, refrigerant system 
pressures are equalized on both the high and low 
sides of the refrigerant system. In both cases, the 
refrigerant is in a vapor state. 


When the function control lever is set on A/C (MAX or 
NORM), FLOOR/DEFROST or DEFROST, the A/C 
compressor magnetic clutch field coil is energized and 
the clutch plate is pulled into contact with the clutch 
pulley. The clutch plate and hub assembly then rotates 
the compressor shaft. 


When the compressor shaft is rotated, the double 
ended pistons move backward and forward in their 
respective cylinder bores. As each piston is moved 
backward in its cylinder bore, the pressure in the 
cylinder suddenly reduces to a pressure (or vacuum) 
considerably lower than the refrigerant vapor 
pressure on the suction side of the refrigerant system. 
The higher refrigerant system vapor pressure 
overcomes the suction reed valve spring pressure, 
forcing itself through the reed valve and into the lower 
pressure (or vacuum) area inside the compressor 
cylinder. The spring pressure on the reed valve closes 
the valve when the refrigerant system suction vapor 
pressure and the compressor cylinder vapor pressure 
are equalized. 
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As each piston is forced into its respective cylinder 
bore, the refrigerant vapors from the suction side of 
the refrigerant system are compressed into a 
decreasingly smaller area, thus increasing the 
refrigerant vapor pressure and also raising the 
refrigerant vapor temperature. The higher refrigerant 
vapor pressure now assists in sealing the suction reed 
valve closed and also opens the discharge (high 
pressure) reed valve as the cylinder pressure exceeds 
the higher pressure side of the refrigerant system. 
When the compressed higher pressure and 
temperature refrigerant vapor is discharged into the 
high pressure side of the refrigerant system, the 
discharge reed valve spring pressure and the high side 
refrigerant pressure closes and seals the reed valve, 
thus preventing the discharge pressure from 
re-entering the compressor cylinder. The 
compressor's refrigerant vapor compression cycle 
begins again as the pistons are again pulled from their 
respective compressor cylinder bores by the rotating 
compressor shaft. 


The high pressure and high temperature compressor 
discharge refrigerant vapor is released into the top of 
the condenser assembly, via the compressor's 
discharge hose. The condenser, being close to 
ambient temperature, causes the refrigerant vapor to 
condense into a liquid when heat is removed from the 
refrigerant vapor by ambient air passing over the 
condenser fins and tubing. 


Liquid refrigerant from the condenser outlet enters the 
high pressure liquid line and then the inlet side of the 
fixed orifice tube located in the evaporator inlet tube. 
The inlet filter screen of the fixed orifice tube assembly 
removes coarse contaminant particulates, which may 
be present in the liquid refrigerant, before the liquid 
refrigerant enters the calibrated opening of the fixed 
orifice tube. The outlet end of the orifice tube 
assembly has a fine mesh filter with four open side 
slots in the body of the tube assembly, upstream from 
the filter. This filter removes fine contaminants and 
allows some of the refrigerant to exit through the 
non-filtered side slots. The side slots and filter act as a 
refrigerant flow noise suppressor. 


Evaporator pressure is reduced as a result of A/C 
compressor suction. As the evaporator pressure is 
lowered and the liquid line pressure increases, the 
liquid refrigerant passes through the fixed orifice tube 
and enters the evaporator at a low pressure and as a 
cold liquid. As airflow passes over the plate-fin 
sections of the evaporator core, the refrigerant inside 
absorbs the heat and changes into a vapor. 
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OPERATION (Continued) 


Compressor suction draws the vaporized refrigerant 
and oil mixture into the suction accumulator / drier 
where the heavier, oil-laden vapors fall to the bottom 
and the lighter vapors and oil mixture continue their 
path to the compressor via the top of the vapor return 
tube. A desiccant bag, located inside the suction 
accumulator / drier, absorbs and retains moisture 
which may be circulating in the refrigerant system. The 
heavier, oil-laden refrigerant also returns to the 
compressor through a small liquid bleed hole near the 
bottom of the vapor return tube. The liquid bleed hole 
provides a controlled second opportunity for the 
accumulated refrigerant and oil mixture to revaporize 
as it passes through the opening to re-enter into the 
main vapor flow path to the suction side of the 
compressor. 
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Summary 


Refer to the control assembly and lever positions 
illustrations. 


Airflow — Air can be distributed through the 
instrument panel registers, the floor outlets, and the 
defroster outlets depending upon the position of the 
function selector lever. Airflow to the side window 
demisters occurs in all control assembly lever settings 
except PANEL. 


The following illustration is a diagram of the vacuum 
system and how it controls the PANEL / DEFROST, 
FLOOR and FLOOR /DEFROST doors. 
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OPERATION (Continued) 
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OPERATION (Continued) 


Function Controi— When the function selector lever 
is in the A/C (MAX and NORM) and VENT positions, 
air flows out of the panel registers. Moving the function 
lever to the FLOOR position directs airflow to the floor 
outlets with a slight bleed to the defroster outlets. The 
FLOOR/DEFROST position splits the air between the 
floor outlets and the defroster outlets, and DEFROST 
position directs airflow to the defroster outlets with a 
slight bleed to the floor outlets. 


REGISTER 


DEFROSTER NOZZLE DUCT 


52 >Z 
А Көл 
DEMISTER — 
ass = Ss 


ñ ООЗУ: = 


| 


DEMISTER 


INSTRUMENT 
PANEL 


REGISTERS (2) 
(DRIVER'S SIDE) 


The function lever actuates a vacuum switch which 
controls the movement of the door. A selector vacuum 
harness running between the switch and the vacuum 
motor transmits the power needed to position the 
door. 


In the NORM A/C, VENT, FLOOR, FLOOR/DEFROST 
and DEFROST positions, outside air is drawn into the 
system by the blower. In the OFF / МАХ A/C position, 
the recirc door is positioned so that outside air cannot 
pass into the evaporator case. 


Temperature Control— Temperature is controlled by 
a cable-operated air blend door in the plenum 
assembly. When the temperature control lever is in the 
COOL (extreme LH) position, all air is directed around 
the heater core. 
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When the temperature controllever is moved to the 
WARM (extreme RH) position, all air is directed 
through the heater core. When the temperature 
control lever is between COOL and WARM (between 
extreme LH and extreme RH), air is directed through 
and around the heater core in proportion to the 
position of the temperature control lever between the 
extremes of its travel. 


Blower Control—Blower speeds are controlled by a 
four-position blower switch and a resistor assembly 
located in the evaporator case upstream from the ` 
evaporator core. 


The switch is used to select low, two intermediate, or 
high blower speed settings. The blower is turned off by 
the blower speed selector lever when it is in the OFF 
position. 
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RESISTOR COILS 


THERMAL LIMITER 


A/C System Control— The A/C system is turned on 
and off by the function selector lever. When the lever is 
set in А/С (MAX and NORM), FLOOR/DEFROST, 
DEFROST positions, electrical current flows through 
the pressure switch to the compressor clutch coil; the 
clutch engages and the А /С system is on. When the 
lever is set in OFF, VENT or FLOOR positions, current 
is stopped to the compressor clutch coil and the A/C 
system is off. 


System Components 


Evaporator Case Assembly 


The evaporator case assembly is attached to the 
engine side of the dash panel. 


BLOWER MOTOR 
RESISTOR ASSEMBLY 
-19A706- 
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The case is a two-piece molded construction, one 
piece of which forms a cover over the evaporator 
core. An integral vacuum reservoir is part of the cover 
housing. This reservoir and the vacuum motor, which 
operates the outside /recirc air door, are linked 
through a check valve to a hose that supplies engine 
vacuum. | 


The blower housing is an integral part of the 
evaporator case. It houses the blower motor and 
wheel assembly which attaches to the case through a 
mounting flange on the blower motor. 


The blower motor resistor assembly is attached to the 
case with its thermal elements extending into the air 
stream inside the evaporator case. The suction 
accumulator / drier is attached to the evaporator core 
by a support bracket. 
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CLUTCH CYCLING 
PRESSURE SWITCH 


RECIRC AIR DOOR 
VACUUM 
MOTOR ASSY 
-18A318- i 
| 


RECIRC AIR 
DOOR SHAFT 
-19A580- 


RECIRC AIR 
DOOR ASSY 
-19C802- 


ШШ 


EVAPORATOR HOUSING 
& PLATE ASSY 
-19Е589- 


А/С BLOWER | 
MOTOR AND | 
WHEEL ASSY | 
-19846- | 


А/С BLOWER 
MOTOR RESISTOR ASSY 
-19A706- 


Plenum Assembly 


The plenum assembly is mounted to the dash panel in 
the passenger compartment. It contains the heater 
core, temperature blend door, panel door and the 

floor / defrost door. The temperature blend door is 
cable-controlled through a cam located on top of the 
plenum. The panel and floor / defrost doors are both 
controlled by vacuum motors, located on the bottom of 
the plenum. 
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A/C ACCUMULATOR ASSY 
-19C808- 


EVAPORATOR CORE 
HOUSING 
-19D996- 


A/C EVAPORATOR 
CORE ASSY 
-19860- 


CCL 3155-A 


The heater core is located in the plenum behind the 
heater core cover. The cover allows the core to be 
removed without removing the plenum. 
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SCREW 
-——— 390278- 


CONTROL CAM 


PLENUM CHAMBER ASSY (зе 4 TEMPERATURE 
-18471- 
-19783- 


SEE NOTI 


E ; P 
screw | ' 
— 


! 
Xd 
IS (52232: NOTE: 
SC IPAE]. c A BAFFLE (18D416) IS PURCHASED 
test lll FOR PRODUCTION INSTALLATION 
| | AS PART OF PLENUM ASSY (18471). 
š 3 IF MISSING, BAFFLE CAN BE 
Q vl PROCURED AND INSTALLED 
ЧЫСЫ ҮН! | 
š: | 


| SEPARATELY AS A SERVICE PART 


HEATER CORE TUBE 
GASKET 
-18596- 


A/C & HEATER FUNCTION CONTROL 
MOTOR & BRACKET ASSY 
-18C680- 


HEATER CORE 
ACCESS COVER 
-18N276- 


"ese HEATER CORE 


-18476- 


SCREW 
eg : -390747-S2- 
(7 REQ’D) CCL 3156-A 


Evaporator Case and Plenum Assemblies 


The following illustrates how the evaporator case and 
plenum assemblies attach on each side of the dash 
panel. 
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PLENUM SCREW 
ASSEMBLY -58950-S2- 


OR 
-56956-52- 


& HARNESS 


BLOWER MOTOR 
CASE 


MAP* | mM” |, 29; 
SENSOR | P ; FLOOR DUCT 


(*) MANIFOLD ABSOLUTE PRESSURE (MAP) 
SENSOR IS NOT PART OF A/C SYSTEM. 
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Defroster Nozzle 


The defroster nozzle attaches to the instrument panel 
with four screws and one screw to the center air duct. 
It directs air onto the windshield through five slotted 
openings in the upper, forward portion of the panel. 


SCREW 
-N803876-S2- 
(5 REQ'D) 


(REF.) 


Q, INSTRUMENT 
@ N PANEL 
N 
N 2 cu) = - .  . 


-N802539-S100- 
(4 REQ'D) 
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OPERATION (Continued) 


Demister Nozzles and Hoses 


The illustration shows the parts which make up the 
side window demister system. A separate nozzle 
attaches to a register which is molded into each end of 
the instrument panel. A separate hose leads from each 
nozzle to a connector attached to the center air duct. 


LEFT DEMISTER HOSE LEFT DEMISTER 
-19E659- NOZZLE 


7 || -19E657- 


ASSEMBLY 
-19E705- 


A/C DEMISTER 
HOSE CONNECTOR 


A/C TUBE SUPPORT CLIP 
-19B632- 
(4 REQ'D) 
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Register Ducts 


The register ducts are three one-piece molded parts 
which attach to the underside of the instrument panel. 


12-03A-16 A/C — Heater System F-150 Through F-350 and Bronco— Manual 12-03A-16 


OPERATION (Continued) 


INSTRUMENT PANEL 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - L.H. 
-19А843- 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - R.H. 
-19B680- 


The ducts feed four registers in the instrument panel. A 
triangular-shaped register is located on each side of 
the instrument cluster and one of two rectangular 
registers is located at the immediate right of the 
heater-A / C control assembly. The other rectangular 
register is located near the RH edge of the instrument 


panel. 
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INSTRUMENT PANEL 
1504304 


A/C INSTRUMENT CLUSTER 
REGISTER ASSEMBLY (RH) 
19C696 


A/C INSTRUMENT 
PANEL REGISTER LOUVER 
ASSEMBLY-19C639 
A/C INSTRUMENT 
CLUSTER FINISH PANEL 
(UPPER)-15044D70 


SCREW 
A/C INSTRUMENT CLUSTER | 385754 


REGISTER ASSEMBLY (LH) (2 REQ'D) 
19W564 
CCL 2741-A 


Outside Air /Recirculated Air Door When the lever is in the NORM, A/C, VENT, FLOOR, 
The outside air / recirculation air door is located in the FLOOR/DEFROST, DEFROST positions, the door is 
evaporator case assembly. It is operated by a vacuum open to admit outside air; when the lever is in the 


motor in response to movement of the function air OFF /MAX A/C position, the door is moved by 
control lever. vacuum to shut off outside air and open the 


passageway so that inside air can be recirculated 
through the system. 
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SCREW 
-389915-S2- 
(2 REQ'D) 


VACUUM 
MOTOR 
-18A318- 


SHAFT 
-19A580- 
EVAPORATOR 
OUTSIDE/RECIRC HOUSING (RH) 
AIR DOOR -19Е589- 
-19С802- 
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Control Assembly It includes the control head with one cable operated 

The control assembly is installed in the center of the lever for selecting temperature. A second lever moves 

instrument panel. a vacuum selector switch that activates the various 
function doors and A/C electrical contacts. A third 
lever moves electrical switch contacts so that they 
establish continuity for one of four available blower 
switch positions between LOW and HI speed. 
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Electrical System 


The electrical system consists of the blower motor, 
blower speed switch, blower resistor with a thermal 
limiter, pressure switch, magnetic clutch and the fuse 
and wiring to complete the circuits. 


12-03A-20 А/С — Heater System F-150 Through F-350 and Bronco — Manual 12-03A-20 
OPERATION (Continued) 
rT-—4 
13° Í Fuse 
| 30k | PANEL 
L — 
1828 BR/W 
o 
S229 
“| A/C-HEATER 
FUNCTION 
SELECTOR 
SWITCH 


— =. C203 
ka! Luis WIRE CONNECTED TO вес |. u 5 348 іо 
BLOWER | MODULE WITH 4.9L ` 348 65153 
MOTOR ONLY-TAPED BACK LG/P 
MOTOR (4 WITH ALL OTHER 50L SSL ма Gd 
GAS ENGINES [ea] 
BESISTOR & 7.5L ЕСІ A/C CLÜTCH 
THERMAL i de C104 ve 
LIMITER 261 261 C203 iNOS Ard 
O/BK s152 О/ВК 2618 (O/BK) USED) 348 1С/Р 347 BY 
E i 1 BLOWER Г, З ELECTRONIC иву 
р GEM s уже 4 M? $ni dii | CONTROL 347 f BK/Y 347 
LG/W | _ LGW | BELOW l. 1 
Y/R Y/R M1 347 BK/Y CLUTCH 
"e LO C106 34? FIELD 
Ф 5204 2 COIL 
- Max TO 
57 BK INSTRUMENT 
| 1 5202 CLUSTER 
57 i BK s Tex 
% 6101 $ 620! г 6100 


261 (O/BK) 


754 (LG/W) 


752 (Y/R) 
57 (BK) 


The blower motor is installed in the blower housing 
which is part of the evaporator case. The motor is 
connected to the electrical circuit with one hardshell 
connector located near the motor. 


The blower speed switch is installed on the control 
assembly and, with the blower resistor, provides the 


selection of four blower operating speeds. 


The blower motor resistor is installed in the evaporator 
case between the blower motor and the evaporator 
core. 


Connect Self- 
Powered Test 
Lamp or Move Switch 
Ohmmeter to to These А Good Switch 
Terminals Positions Will Indicate 
57 (BK) 2 Open circuit 
and Closed circuit 
752 (Y/R) 5 Open circuit 
Open circuit 


57 (BK) 2 | Open circuit 
Open circuit 
Closed circuit 
Open circuit 
Open circuit 
Open circuit 
Open circuit 
Closed circuit 
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and 
754 (LG/W) 


High Speed 57 (BK) 2 
and 
261 (O/BK) 1 


The resistor assembly also contains a thermal limiter 
which is used as a temperature-protecting fuse. The 
thermal limiter is located a preset distance from the 
resistor coils. If the temperature of the thermal limiter 
reaches approximately 121°C (250°F), the limiter 
contacts will open, interrupting the blower motor 
circuit for all blower speeds except high speed. The 
thermal limiter will not reset and the resistor assembly 
must be replaced if the thermal limiter opens. 
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The pressure switch is located on the side of the 
suction accumulator and controls the compressor 
clutch cycling. When the evaporator pressure 
increases to approximately 276-324 kPa (40-47 psi), 
the switch closes. When the pressure drops below 
approximately 169 kPa + 10 kPa (24.5 psi + 1.5 psi), 
the switch opens to stop compressor operation. In 
ambient temperatures below approximately 7.2? C 
(45?F), the pressure switch will not allow compressor 
operation because of low system pressures. 


Vacuum System 


The VENT/HEAT, FLOOR/DEFROST, and OUTSIDE 
RECIRC doors are vacuum operated. Refer to the 
vacuum logic diagram under OPERATION, Airflow for 
vacuum motor actuation sequence. 
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For maximum cooling, the temperature lever should be 
set to the extreme left; the function lever should be in 
the MAX A/C position; and the blower should be set 
for a desired rate of airflow. 


Even though the function lever is on MAX A/C, the 
temperature lever, being manually controlled, may be 
set to modify the temperature of the air and the path 
through which the air flows. Another characteristic of 
the MAX A/C setting is the increased noise level of the 
blower. Blower speed does not change when the 
outside air / recirc door is moved to either of its two 
positions. The difference in noise level is that an open 
recirc door exposes the passenger compartment 
directly to the noise. When insulated against the noise 
with the recirc passageway closed, the blower speed 
appears to be less. 


The control lever operates a vacuum valve which is 
attached to the backside of the control assembly by 
two screws. 


FUNCTION & TEMPERATURE 
CONTROL VALVE ASSY 
-19D961- 


HEATER/A/C 
CONTROL ASSY 
-19980- 


Two hoses extend from the valve to the vacuum 
motors and vacuum supply. The solid black hose goes 
to the vacuum supply through a tee shaped check 
valve, which attaches the vacuum reservoir and 
engine source. The white hose actuates the 

OUTSIDE / RECIRC air door two-position vacuum. 
motor. The blue hose actuates the PANEL /DEFROST 
air door two-position vacuum motor. The red and 
yellow hoses actuate the FLOOR/DEFROST 


three-position air vacuum motor. Each end of each 
hose slides onto the nipple of the vacuum port to which 
it attaches. В 


TEMPERATURE 
CONTROL CABLE 
-18D306- ` 


HARNESS & 
BLOCK ASSY | 
-19С968- | 
\ 


VACUUM HOSE < 5” 


VACUUM HOSE 
HARNESS ASSY 
-19C827- 


SPRING NUT 
-387711- 
(2 REQ'D) 


ЛЛ ТІ 
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Refrigerant System 


The manual A / C-heater refrigerant system uses a 
ten-cylinder swash plate compressor, a condenser, an 
evaporator core with a fixed orifice in the evaporator 
inlet tube, a suction accumulator with an integral drier, 
a pressure switch, Schrader-type service access 
gauge port valves, and the necessary refrigerant lines. 
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A/C Compressor and Ciutch Assembly 


The A/C compressor is the 10-cylinder swash-plate 
type and is installed on the LH side of the engine 
compartment. It is driven by the front end accessory 
drive VEE belt. Belt tension adjustment is obtained by 
means of an automatic tensioner (on gasoline engines 
or by moving the compressor and braces on 7.3L 
diesel engines). 


ITEM DESCRIPTION 
1. BOLT 


2. MANIFOLD 
3. PRESSURE RELIEF VALVE 
-RING 


CCL 4132-A 
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Pressure Relief Valve 


A pressure relief valve is installed on the compressor 
discharge manifold to relieve excess high pressure 
buildups (310 kPa or 450 psi and above) and prevent 
damage to the compressor and other A/C 
components. 


Condenser Assembly 


The condenser assembly is attached to the radiator 
support in front at the radiator with two mounting 
brackets at the top and bottom of the condenser. The 
top mounting brackets attach to the rear side of the 
radiator support and the lower brackets attach to the 
front side of the radiator support. 
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VIEW C GAS VEHICLES ONLY 
| DIESEL VEHICLES ONLY 
SEL VEHICLES ONLY UPPER BRACKETS UPPER BRACKETS 
e. 


VIEW B 
(4) DIESEL VEHICLES ONLY LOWER BRACKETS 
VIEW A 


CONDENSER ASSY. HOSE ASSY. (DIESEL) 
CAP HOSE ASSY. 
EXISTING STUD 
CONNECTION TO BE MADE 
AFTER ZIP TUBE INSTALLATION 
(5.0L & 5.8L ENGINES ONLY) 
O-RING (FOR VEHICLES BUILT IN 
TWIN CITIES AND NORFOLK 
PLANTS ONLY — ALL GAS & 
DIESEL ENGINES) 

MANIFOLD & TUBE ASSY. (GAS 
ENGINES ONLY) 


SCREW & WASHER ASSY. 


DIESEL ENG.) 
N623333-S100 | NUT (“U” ТҮРЕ) 
(4 REQ'D.-GAS 
ENG.; 2 REQ'D.- 
DIESEL ENG.) 
N620481-S2 

(2 REQ'D.) 


VIEW F 
VIEW SHOWING LIQUID HOSE CONNECTION 
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Evaporator Core 


The evaporator core is a ‘‘flooded type” (plate-fin) 
core similar to passenger car cores. The liquid line 
connects to the bottom of the core and the suction 
accumulator / drier assembly connects to the top of 


the core. 
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Fixed Orifice Tube 

The evaporator inlet tube is fitted with a fixed orifice to 
control refrigerant flow. This orifice tube can be 
removed from the evaporator core inlet tube for 
replacement if it becomes necessary. However, 
Orifice Tube Remover and Installer T83L-19990-A 
(Motorcraft YT- 1008) or equivalent is necessary to 
prevent breakage when removing the tube. 
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SUCTION 
ACCUMULATOR/ 
DRIER 


The fixed orifice tube assembly is a restriction 
between the high and low pressure refrigerant and 
meters the flow of liquid refrigerant into the evaporator 
core. The diameter of the orifice within the orifice tube 
is 1.7mm (0.067 inch). The orifice tube can be 
identified by the RED body color with a white outlet tip. 


The fixed orifice tube is located in the evaporator inlet 
tube and has filter screens on the inlet and outlet ends 
of the tube body. The filter screens act as strainers for 
the liquid refrigerant flowing through the fixed orifice 
opening. O-rings on the tube body prevent the high 
pressure liquid refrigerant from bypassing the orifice. 
Adjustment or repairs cannot be made to the fixed 


orifice tube assembly and it must be replaced as a unit. 


Suction Accumulator /Drier 


The suction accumulator / drier is mounted inside the 
evaporator case and attaches directly to the 
evaporator outlet tube. 


CCL 2714-B 


Refrigerant enters the accumulator / drier canister 
through the inlet tube and the heavier, oil-laden 
refrigerant falls to the bottom of the canister. A small 
diameter aspirator tube is located close to the bottom 
of the canister and runs to the top of the vapor return 
tube. This aspirator tube is covered with a filter screen 
and allows a small amount of the heavier liquid 
refrigerant and oil mixture to re-enter the suction line at 
a controlled rate. When the heavier liquid refrigerant 
and oil mixture enters the compressor suction line, it 
has a second opportunity to vaporize and circulate 
through the compressor without causing damage to 
the compressor due to refrigerant slugging. 


A desiccant bag is mounted inside the suction 
accumulator /drier canister to absorb any moisture 
which may be in the refrigerant system. 


A fitting located on the top or side of the canister is 
used to attach the clutch cycling pressure switch. A 
long-travel Schrader-type valve stem core is installed 
in the fitting opening to prevent refrigerant loss when 
the clutch cycling pressure switch is removed. 


If it is necessary to check the suction accumulator / 
drier for excessive refrigerant oil, the oil must be 
poured from the accumulator through the pressure 
switch fitting when the Schrader valve stem is 
removed. 
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Suction Accumulator /Drier Replacement 


Heplacement of the suction accumulator / drier is 
necessary anytime a major component of the 
refrigerant system is replaced. A major component 
includes condenser, compressor, evaporator core or a 
refrigerant hose /line. An orifice tube or O-ring is not 
considered a major component but the orifice tube 
should be replaced whenever the compressor is 
replaced for lack of performance. 


In addition to the preceding condition, the 
accumulator / drier should also be replaced if one of 
the following conditions exist. 


1. The accumulator / drier is perforated. 


2. The refrigerant system has been opened to the 
atmosphere for a period of time longer than 
required to make a minor repair. 


3. There is evidence of moisture in the system such 
as internal corrosion of metal refrigerant lines or 
the refrigerant oil is thick and dark. 


NOTE: The compressor oil from vehicles 
equipped with an FX-15 Compressor may have a 


dark color while maintaining a normal oil viscosity. 


This is normal for this compressor because 
carbon from the compressor piston rings may 
discolor the oil. 


When replacing the suction accumulator / drier, 
the procedure given here must be followed to 
ensure that the total oil charge in the system is 
correct after the new accumulator / drier is 
installed. 


ө Drain the oil from the removed 
accumulator / drier into a suitable measuring 
container. It may be necessary to drill one or 
two 1/2 inch holes in the bottom of the old 
accumulator / drier to ensure that all the oil has 
drained out. 


ө Add the same amount of clean new refrigerant 
oil plus two fluid ounces to the 
accumulator / drier. Use only the oil specified 
for the specific vehicle being serviced. 
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Clutch Cycling Pressure Switch 


The clutch cycling pressure switch is mounted on a 
Schrader valve-type fitting on the side of the suction 
accumulator / drier assembly. A valve depressor, 
located inside the threaded end of the pressure 
switch, presses in on the Schrader valve stem as the 
switch is mounted and allows the suction pressure 
inside the accumulator / drier housing to activate the 
Switch. The electrical switch contacts are normally 
open when the suction pressure is at or below 179 
kPa (26 psi); they will close, activating the 
compressor clutch, when the suction pressure rises to 
approximately 310 kPa (45 psi) or above. Lower 
ambient temperatures (below approximately 7 °С or 
45°F) during cold weather seasons will also open the 
clutch cycling pressure switch contacts, because of 
the pressure / temperature relationship of the 
refrigerant in the system. The electrical switch 
contacts control the electrical circuit to the 
compressor's magnetic clutch coil. When the switch 
contacts are closed, the clutch coil is energized and 
the A/C clutch is engaged to drive the compressor. 
When the switch contacts are open, the compressor's 
magnetic clutch coil is de-energized, the A/C clutch is 
disengaged and the compressor does not operate. 
The clutch cycling pressure switch, when functioning 
properly, will control the evaporator core pressure at a 
point where the plate-fin surface temperature will be 
maintained slightly above freezing which prevents 
evaporator icing and the blockage of airflow. 


CAP ASSEMBLY 
-19E644. SUCTION ACCUMULATOR 

(PRIMARY SEAL DRIER ASSEMBLY 

CAP MUST aud 

BE TIGHT) 


EVAPORATOR TO 
ACCUMULATOR 
INLET FITTING 


CLUTCH CYCLING 
PRESSURE SWITCH 
-19E561- 


SUCTION 
LINE TO 
COMPRESSOR 
MOUNTING 
STRAP 
-19D607- 


CCL 2748-C 
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OPERATION (Continued) 


Service Access Gauge Port Valves 


Two service access gauge port valves are used in the 
refrigerant system. The high pressure (discharge) 
valve is located in the discharge line near the 
condenser. This service access gauge port valve 
requires High Pressure Service Port Adapter Set 
D81L-19703-A (Motorcraft YT-354 or 355) or 
equivalent to connect a manifold gauge set or charging 
station to it. The other service access gauge port 
valve is located on the side of the suction accumulator 
and is used to measure evaporator pressure. An 
additional Low Pressure Gauge Port Valve adapted to 
the accumulator is available for attaching a service 
hose and pressure gauge. See Tee Adapter Tool 
Installation in Section 12-03. 


LOW PRESSURE SERVICE ACCESS HIGH PRESSURE SERVICE ACCESS GAUGE PORT VALVE 
GAUGE PORT VALVE — IDEE 
im i; PROTECTIVE 
PROTECTOR CAP CAP 
=== SNS N ` 
au o 
= WOK 


(CLOSED) 


va, 


 ФЯ 
БАТТЫ 
|jswamis 
E 
2 


MANIFOLD GAUGE 
HOSE ASSEMBLY 


ү ТҮ, 


“2422 


Ж, 


VALVE 
CORE 


7 


(OPEN) 
CCL2749-A 


SERVICE MOTORCRAFT FLEXIBLE 
VALVE CAP YT-367 


MOTORCRAFT 
YT-355 


SEALED | HIGH PRESSURE 
SERVICE HOSE 


HIGH PRESSURE 


45 DEGREE 90 DEGREE STRAIGHT 
SERVICE GAUGE PORT MOTORCRAFT MOTORCRAFT MOTORCRAFT 
YT-927 YT-354 YT-357 


OPEN 


CCL 4068-A 
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OPERATION (Continued) 


Refrigerant Lines 


On vehicles equipped with gasoline engines, the 
manifold and suction / discharge tubes are serviced as 
an assembly. 


On vehicles equipped with diesel engines, the manifold 
and suction / discharge tubes are serviced separately. 


The compressor discharge line has a Schrader-type 
service access gauge port valve located near the 
condenser. This is the high pressure service port. A 
High Pressure Service Port Adapter Set 

D8 1L-19703-A (Motorcraft YT-354 or 355) or 
equivalent is necessary to connect a manifold gauge 
set or a charging station to this service port. 


DIAGNOSIS AND TESTING 


For instructions and illustrations covering diagnosis 
and testing of the heater and A/C systems used on 
current F-Series and Bronco vehicles, refer to 
Sections 12-02 and 12-03. 


e Heating system coverage includes the following: 


—Blower motor current draw test 
—Blower motor voltage test 
—Blower switch continuity test 
—Heater core leak testing 
—Loose blower wheel test 

— Open circuit test 


Procedures are also provided for bleeding air from the 
heater core, visually checking the blower, and 
backflushing the heater core. 


ө А/С system coverage includes the following: 


—A/C performance testing 
—Magnetic clutch test 
—Pressure switch test 


Procedures are also provided for leak testing, making 
visual inspections, and using a manifold gauge set. 


ADJUSTMENTS 


Vacuum Controls and Temperature Control 
Cables 


To check for proper functional control in the system, 
move the blower switch to HIGH. Then, move the 
function lever to each of its seven positions. There 
should be airflow from the appropriate registers, floor 
duct and/or nozzles and no airflow in the OFF 
position. 


If proper airflow is not provided, look for the following: 


A/C — Heater System F-150 Through F-350 and Bronco—Manual 


@ A vacuum harness which is not fully seated at the 
vacuum motor. 


@ A damaged connector between the control 
assembly and plenum. 


@ A damaged connection between the plenum and 
vacuum source. 


€ A vacuum harness which is pinched or trapped. 


@ A transposed vacuum line. This condition is evident 
when the color code on the vacuum line fails to 
match the color code on its mating vacuum nipple. 


ө An inoperative vacuum selector valve. 


To check the temperature control cable adjustment, 
move the temperature control lever back and forth, 
checking for the sound of the temperature blend door 
seating against the stop. If the sound of the door 
seating is not heard before the lever reaches its limit of 
travel, the temperature control cable may be 
misadjusted or not connected. Refer to Cable 
Adjustment or Cable Removal and Installation. 


NOTE: If the temperature lever does not move left or 
right and appears to be locked in place, the 
adjustment pin may have been inadvertently left in the 
cam during assembly. 


To remove temperature control cam adjustment pin: 


1. Disengage glove compartment door by squeezing 
side with stop and removing pin holding check 
strap from opposite side. Allow door to hang free. 


2. Working through glove compartment opening, 
remove red assembly pin from control cam with a 
mechanical fingers tool or a wire with a hook on 
the end. 


3. Check for proper control cable operation. 
4. Install glove compartment and door. 


To adjust the temperature control cable, proceed as 
follows: 


1. Disengage glove compartment as outlined. Allow 
door to hang free. 


2. Working through glove compartment opening, 
remove cable jacket from metal attaching clip on 
top of plenum by depressing clip tab and pulling 
cable up. 


NOTE: Cable end should remain attached to door 
cam and/or crank arm. 


3. Set temperature control lever to COOL and hold 
firmly. I 


4. With cable end attached to temperature door 
cam, push gently on cable jacket to seat blend 
door (push until resistance is felt). Install cable 
into clip by pushing cable jacket into clip from top 
until it snaps into place. 


5. Operate system to check temperature control. 
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ADJUSTMENTS (Continued) 


TEMPERATURE 
CONTROL CABLE ASSY 
-18D306- 


TEMPERATURE 
CONTROL CAM 
(BLUE) 


TEMPERATURE 
CONTROL CABLE ASSY 


Compressor Drive Belt Tension 


For compressor drive belt adjustment procedures, 


refer to Section 03-05, Engine Accessory Drive. 


REMOVAL AND INSTALLATION 


Control Assembly 


1. 
2. 


Disconnect the battery ground cable(s). 


Pull the center finish panel away from the 
instrument panel to gain access to the four 
screws which attach the control assembly to the 
instrument panel. Refer to Section 01-12 for the 


position of the instrument panel assembly and its 
components. 
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FUNCTION SELECTOR. 
CONTROL CABLE ASSY 
-18C592- 


PLENUM ASSY VIEW A 
—— 
(um " 
EANA = s 


CCL 3163-A 


Remove the four screws. Then, pull the control 
assembly far enough through the opening in the 
panel to allow disengagement of the electrical 
connectors for the blower switch and control 
illumination lamp. 


Disconnect the vacuum harness connector from 
the vacuum selector valve on the control 
assembly. 


Disconnect the vacuum harness from the plenum 
assembly connector. 


Using a screwdriver or needlenose pliers, 
carefully release the temperature control snap-in 
flange from the underside of the control 
assembly. 
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REMOVAL AND INSTALLATION (Continued) 


CONTROL ASSY 
-19980- 


Sea Qu, 


SCREW 
-398897-S- 


BLOWER MOTOR 
SPEED CONTROL 


-19A642- 


ILLUMINATION 

BULB, WIRE & 

SOCKET ASSY 
-18541- 


Rotate the control assembly 90 degrees and 
disconnect the temperature control cable from 
the temperature control lever. 


Move the control assembly away from the 
instrument panel. 


Installation 


1. Pull the temperature control cable through the 
control assembly opening in the instrument panel 
for a distance of approximately 203mm (8 
inches). 


Hold the control assembly against the instrument 


panel with the face of the control directed toward 


the roof of the vehicle. Attach the temperature 
cable to its control lever. 


Rotate the control assembly to position it into the 
instrument panel opening. Snap the cable flag into 


the control bracket. Be sure that the flag is firmly 
seated. 


Connect the wire narness to the blower switch 
and control illumination lamp. Attach the vacuum 
harness to the vacuum selector valve and 
plenum. 


FUNCTION 


SWITCH SELECTOR 
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FUNCTION SELECTOR 
LEVER KNOB 
-18519- 


VACUUM SELECTOR 
VALVE ASSY 
-19D961- 


-42366-S36- 
(2 REQ'D) 


CCL 3164-A 


Position the control assembly into its instrument 
panel opening while being careful that the vacuum 
and electrical harness are properly stowed. 


Install the finish panel. 
Connect the battery ground cable(s). 


Check the system for proper operation. 


Blower Speed Switch 
Removal 


1. 


Carefully pry instrument panel center finish panel 
out of its four lower retaining slots. Then, rotate 
panel out of upper slot. 


Remove control assembly from instrument panel, 
as outlined. 


Remove knob from blower switch by placing a 
small screwdriver between knob spring retainer 
and control assembly. Then, pull on screwdriver, 
applying pressure on spring retainer and pull knob 
from switch. 


Remove four control assembly attaching screws. 
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REMOVAL AND INSTALLATION (Continued) 


Move control assembly away from instrument 
panel opening and disconnect wire connector 
from switch. 


Remove screw attaching switch to bottom of 
control assembly, and remove switch. 


BLOWER MOTOR 


и CONTROL SWITCH 


A/C-HEATER 
CONTROL ASSY 
(REF) 


ILLUMINATION 
BULB, WIRE, AND 
SOCKET ASSY 
-18541- 


CCL 3165-A 


Vacuum Selector Valve 
Removal 
1. Disconnect battery ground cable(s). 


2. Remove control assembly as outlined. Do not 
disconnect electrical cable. 


Installation 


1. Position switch on control assembly and install 
attaching screw. 


Connect wire connector to switch. 


Position control assembly in instrument panel and 
attach it with four screws. 


Install blower switch lever knob with spring 
retainer pushed into place. 


Slide instrument panel center finish panel upper 
retainer into slot in the instrument panel. Press 

remaining four retainers into mating slots in the 

panel. 


Check blower switch for proper blower motor 
operation. 


3. Remove two screws attaching vacuum selector 


valve to control assembly and remove selector 
valve. 


4. Remove two nuts which secure vacuum harness 


to the selector valve, and remove harness. 
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REMOVAL AND INSTALLATION (Continued) 


VACUUM HOSE COLOR CODE 


8K - BLACK - VACUUM SOURCE 

W - WHITE - OUTSIDE/RECIRC AIR DOOR MOTOR 
BL - BLUE - PANEL/DEFROST AIR DOOR MOTOR 

R - RED - FLOOR/DEFROST AIR DOOR MOTOR 

Y - YELLOW - FLOOR/DEFROST AIR DOOR MOTOR 


12-03A-32 


Installation 
Install vacuum harness on vacuum selector valve. 


Position the vacuum selector valve over its 
mounting location on the control assembly. Align 
the holes and install two attaching screws. 


Connect vacuum harness at the plenum. Be 
certain that the locking tabs are engaged. 


Position the control assembly in its instrument 
panel opening. Be sure the electrical and vacuum 
harnesses are properly stowed. Install the four 
attaching screws. 


Connect the battery ground cable(s). 


Start the engine to provide vacuum. Then, move 
the function lever to each of its operating 
positions to verify that vacuum is being 
distributed properly through the selector valve to 
the applicable vacuum motor. 


< 


CCL 3166-A 


Temperature Control Cable 
Removal 


1. 


Remove the control assembly from the instrument 
panel as outlined. 


Disengage the glove compartment by squeezing 
the side with stop and removing pin retaining 
check strap from outside. Allow glove 
compartment to hang free. | 


Working through the glove compartment, remove 
the temperature control cable housing from the 
clip on top of plenum by depressing the clip tab 
and pulling the cable rearward. 


Working from the bottom of the control with a 
screwdriver or needlenose pliers, carefully 
release the temperature control cable snap-in 
flag. 


Rotate control assembly face 90 degrees 
upward. Disconnect the temperature control 
cable and move the control assembly away from 
the instrument panel. | 


Disconnect the temperature control cable from 
cam on top of the plenum. 
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REMOVAL AND INSTALLATION (Continued) 


7. 


Pull cable away from instrument panel and 
through the control assembly opening. 


TEMPERATURE 
CONTROL CAM 
-19788- 


TEMPERATURE 
CONTROL LEVER 


HEATER/A/C 
CONTROL ASSY 
-19980- 


Installation 


(Б 


Feed wire loop end of cable through control 
assembly opening in instrument panel. 


Attach wire loop end of cable to the temperature 
cam assembly on top of the plenum. Ensure that 
the wire loop coil is up and that the cable is routed 
under cable hold-down on cam assembly. 


Hold control assembly with its top toward the 
steering wheel. Attach the temperature control 
cable to temperature control lever. Snap flag into 
the top of the control assembly bracket. 


Position the control assembly close to the 
opening in the instrument panel. Working through 
this opening, route the cable so that it will not 
have kinks or sharp bends anywhere along its 
course between the control assembly and the 
cam on the plenum. 
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VACUUM HOSE 
HARNESS & BLOCK ASSY 


TEMPERATURE 
CONTROL CABLE ASSY 
-18D306- 


CCL 3167-A 


Adjust cables as outlined. 


Actuate the temperature control lever and check 
for proper cable adjustment. Adjust as 
necessary. 


Connect wire and vacuum harness to control 
assembly and plenum. 


Install the control assembly in the instrument 
panel using four attaching screws. 


Check system for proper operation. 


. Complete installation of the control assembly and 
glove compartment. 


12-03A-34 


REMOVAL AND INSTALLATION (Continued) 


Temperature Controi Cam 
Removal 


1. Disengage glove compartment door by squeezing 
the side with stop and removing pin retainer 
check strap from opposite side. Allow door to 
hang free. 


2. Working through glove compartment opening, 
remove temperature control cam retaining screw 
and lift cam away from plenum. 


3. Move cam as necessary, to disconnect the 
temperature contro! cable and remove cam from 
the vehicle. 


SCREW AND RETAINER 
-390278- 


TEMPERATURE 
CONTROL CAM 
-19788- 


instrument Panei 


Procedures for removal and installation of the 
instrument panel are covered in Section 01-12. 


альш» — . 


Defroster Nozzle 
Removal 
1. Loosen instrument panel and pull it back far 


enough to gain access to defroster nozzle 
screws. Refer to Section 01-12 for instrument 
panel procedures. 
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Installation 


1. Connect temperature control cable to 
temperature control cam. Ensure that the cable is 
routed under the cable retainer on cam. 


2. Position the temperature control cam on top of 
the plenum and install retaining screw. 


о 


Check operation of cam for a full range of 
temperature control. Adjust the temperature 
control cable, as necessary. 


TEMPERATURE 
CONTROL CABLE 
-18D306- 


PLENUM ASSY 
-18471- 


CCL 3168-A 


Remove four screws attaching defroster nozzle 
to the underside of the instrument panel. 


Remove screw attaching defroster nozzle inlet to 
center duct. 


Pull defroster nozzle rearward clearing mounting 
tabs. Lift defroster nozzle out. 


Installation 


1. Position defroster nozzle in underside of 
instrument panel and install four retaining screws. 


Install instrument panel as outlined in Section 
01-12. 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Install defroster inlet retaining screw. 


screw @ 
-N803876-S2- N 
(5 REQ'D) 


NUT 
-N802539-S100- 
(4 REQ'D) 


Demister Nozzles and Hoses 
Removaland Installation 


1. 


Remove instrument panel as outlined in Section 
01-12. 


Remove two nuts attaching RH and LH demister 
nozzles to instrument panel. They are located in 
opposite corners of the panel. Disconnect flexible 
hose which slides over the input end of each 
nozzle. 


DE 
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ч 
-1 


INSTRUMENT 


8490- 


CCL 2721-C 


A connector which slides over a slip joint opening 
in the center duct receives the opposite end of 
each of the demister hoses. The hose to the left 
demister nozzle slides over a neck on upper 
surface of the connector. The hose on the right 
demister nozzle slides over a neck on onboard 
surface of the connector. To disconnect a hose, 
pull it off connector and / or demister nozzle. 


To install nozzles, hoses, and/or connector, 
install two attaching screws into each nozzle. 
Then, slide all removed demister hoses over their 
attaching locations. 


Install instrument panel as outlined in Section 
01-12. | 
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REMOVAL AND INSTALLATION (Continued) 


LEFT DEMISTER 
LE 


ASSEMBLY 


-19E705- A/C DEMISTER 
HOSE CONNECTOR 


RIGHT DEMISTER | 
NOZZLE 
-19E656- 


A/C TUBE SUPPORT CLIP 
-198632- 
(4 REQ'D) 


CCL 2739-C 


To install, position the duct on the plenum and 
engage the lugs inside the duct with their mating 
slots in the plenum. Tilt the duct into place, then 
push in to secure engagement. 


Floor Duct 
Removal and Installation 


Remove the plastic attaching screw from the 


bottom side of the plenum. | 
Start the plastic screw into the push nut sleeve. 


Then, install through the floor duct flange and into 
the attaching hole in the plenum. Be sure that the 
attachment is secure. 


Remove the push nut sleeve from the attaching 
hole. 


Disengage the floor duct from the plenum. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: 

RIVET N803946 AND ITS RETAINING SLEEVE ARE SUPPLIED &» 
AS AN ASSEMBLY AND HAMMERED INTO THE FLOOR DUCT SZ 
ATTACHING HOLE IN THE PLENUM. THE RIVET MAY BE 
BACKED-OUT WITH A SCREWDRIVER IF THE FLOOR DUCT IS 

TO BE REMOVED FOR SERVICE. 


Heater Core 
Removal 


li 


Allow the engine to cool. Observe the safety 
precautions outlined in Section 03-03, Engine 
Cooling, then, proceed as follows: 


€ Place a thick cloth over the radiator cap. 


e Turn the cap slowly to its first stop to release 
system pressure. 


e When the pressure has been released, tighten 
the radiator cap. 


Disconnect the heater hoses from the heater 
core tubes. Plug the hoses. 


Remove the glove compartment. 


From inside the passenger compartment, remove 
the seven screws which attach the heater core 
access cover to the plenum. 


Disconnect the vacuum source. Leave the 
vacuum harness attached to the cover. Remove 
the cover. 


A/C — Heater System F-150 Through F-350 and Bronco — Manual 


12-03-37 


M 
M RIVET 
у -N803946- 


FLOOR DUCT ASSY 


-18C433- 


CCL 3148-A 


6. Remove the heater core from the plenum. 


Installation 


1. 


Position the heater core and seal in the plenum 
assembly. 


Install the heater core access cover on the 
plenum assembly and secure it with its seven 
attaching screws. Be certain that the vacuum 
harness is not trapped or pinched during the 
cover installation. 


Connect the vacuum harness to its source 
connection. 


Install heater hoses on the heater core tubes at 
dash panel in engine compartment. Do not 
overtighten the hose clamps. 


Check coolant level and add coolant as required. 
Refer to Section 03-03, Engine Cooling. 


Check system for proper operation and coolant 
leaks. 
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REMOVAL AND INSTALLATION (Continued) 


PLENUM ASSY 
-18471- 


Register Ducts 

Removal 
Disconnect ground cable from battery negative 
terminal. 


Remove instrument panel as outlined in Section 
01-12. 


Rotate instrument panel rearward as far as 
necessary to permit removal of register ducts 
from panel. 


Remove defroster nozzle. 
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HEATER CORE 
COVER 
(PART OF 18471) 


4 
ІК “a M 
i . 


! 
м 


а. T e 


BA 
Ú 


HEATER CORE ASSY 
-18476- 


HEATER CORE TUBES 
(PART OF 18476) 


HEATER CORE TUBE 
TO COWL SPACER 
-18B551- 


CCL 3151-A 


5. Remove register duct attaching screws. Remove 
the duct. 


Installation 


1. Position register ducts in instrument panel and 
install the attaching screws. 


Install defroster nozzle. 


Rotate instrument panel forward and install as 
outlined. 


Connect battery ground cable. 
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REMOVAL AND INSTALLATION (Continued) 


INSTRUMENT PANEL 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - L.H. 
-19A843- 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - RH. 
-19B680- 


CCL 2740-C 


Installation 


NOTE: The pivots on each end of the register louver 
assembly are different diameters and therefore 
determine the installed position of the register louver 
assembly. 


1. Position register louver assembly into opening 
with largest diameter pivot near largest pivot 
hole. 


Register Louver Assembly 
Passenger Side 
Removal 


1. Insert tool with thin blade under retaining tab. Pry 
retaining tab toward louvers until retaining tab 
pivot clears hole in register opening. 


Pull register louver assembly end out from 
housing only enough to prevent pivot from going 


back into pivot hole. Depress retaining tabs and push register louver 


assembly into register opening. Then, engage 


Repeat Step 1 for other retaining tab and pull retainer tab pivots in pivot holes. 


register louver assembly from register opening. 
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REMOVAL AND INSTALLATION (Continued) 


INSTRUMENT PANEL INSTRUMENT 
CLUSTER REGISTERS PANEL 
19C696 (RH) 1504304 ne -—— 


19W564 (LH) ° сте oec 
а 


INSTRUMENT PANEL REGISTER 
LOUVER ASSEMBLY (2 REO'D) 
19C639 


CCL 2814-A 


Register Louver Assembly (Driver's Side Only) . Remove the instrument panel cluster opening 


Removal and Installation upper finish panel. 


1. Remove the right and left instrument panel cluster 2... . ыы 
finish panels located on each side of the steering P | 
column. 
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REMOVAL AND INSTALLATION (Continued) 


REGISTER ASSEMBLY - A/C 


INSTRUMENT PANEL CLUSTER 
UPPER FINISH PANEL 


REGISTER ASSEMBLY - A/C 
INSTRUMENT CLUSTER - R.H. 
-19C696- 


lli 


| 


INSTRUMENT CLUSTER - L.H. 
-19W564- 


INSTRUMENT PANEL CLUSTER 


ата UPPER FINISH PANEL 
sea MOUNTING STUD 


|: MN DRILL 3/16" DIA. HOLE 
j (2 PLACES) 


25 SCREW 


MOUNTING STUD P m 
А 
Ain. еме 

| БА 


If both louvers аге being replaced, remove the 
staked-over finish panel material from the two 
stud locations on the backside of each panel 
which are called out as Point “А”. 


Remove the barrel clip from the stud located at 
the lower, outer corner of each register called out 
as Point ‘‘B’’. 


Remove the louvers. 


To install replacement louvers, drill a 3/ 16 inch 
diameter hole through the mounting studs from 
which staking was removed. 


Seat the register tabs with barrel clips onto the 
studs at points B. Align the two inboard tabs with 
the new holes drilled in the bosses (Points A). 
Secure the assemblies with a No. 8-12x1/2 inch 
Type P Washer Head Screw (Part No. 385754) 
at two places (Points A) each louver, if both are 
being serviced. 


Install the upper and two lower finish panels. 


LOUVER ASSEMBLY 


-385754-S2- 


CCL 2822-B 


Outside/Recirc Air Door, Vacuum Motor or 
Door Crank 


Removal 


1. 


Disconnect the blower motor connector and 
remove the blower motor. 


If only the vacuum motor is to be removed, 
disconnect the two screws which attach the 
motor to the upper surface of the outside door 
duct. 


Pry the motor and arm assembly upward at the 
arm end to free it from its mounting peg. A 
retaining flange which is an integral part of the 
crank, peg, and flange component may partially 
obstruct the motor arm in its upward movement 
along the peg. If this retaining flange should break 
off when forcing the motor arm upward, a 3/ 16 
inch spring nut (Part No. 383358-S) must be used 
to retain the motor arm when the same or 
replacement motor is installed. The illustration 
shows removal in View A and the area in which 
retainer flange breakage might occur in View B. 
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REMOVAL AND INSTALLATION (Continued) 


SPRING NUT 


SCREW 


389915-S2 
{2 REQ'D) 
VACUUM MOTOR | 
184318 MOTOR ARM 


SEGMENT OF 
RETAINER 


RETAINER 


AREA WHERE 
BREAKAGE MIGHT 
OCCUR 
ELECTRICAL 
WIRING 
HARNESS 
VIEW A 
CCL2716-A 


5. Remove the door through the blower motor ` 
opening. 


Look through blower motor opening in the case 
and use a screwdriver to depress the snap-on 
door crank while pulling up on door shaft to 


release the crank from the door. 
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REMOVAL AND INSTALLATION (Continued) 


OUTSIDE AIR 
DOOR CRANK 


OUTSIDE AIR DOOR 
VACUUM MOTOR 


— 


HEATER 
BLOWER MOTOR OUTSIDE 
HOUSING AIR DOOR 


Installation 


1. Insert the door through the blower motor opening. 
Seat the bottom door pivot first, then swing the 
top door pivot into place. ` 


Hold the door in the full outside air position (swing 
to full in-board position) and snap-in crank. 


Align the hole in the vacuum motor arm with peg in 
the door crank. 


Slide the arm downward over the peg and along 
the inner surface of the retaining flange with the 
arm seats the base of the flange surface. 


NOTE: If the flange has been broken off install the 
spring nut as described in Step 2 of the Removal 
procedure. 


Install blower motor in the housing and connect 
the blower motor electrical harness. 
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Plenum Doors 

Removal and Installation 

The damper doors inside the plenum assembly cannot 
be replaced. As a result, if there is a damaged 
FLOOR/DEFROST, or PANEL / DEFROST door, the 
plenum, including these doors, must be replaced. The 
plenum must also be replaced if there is damage to the 
case mounting studs which cannot be repaired. 


Plenum Door Vacuum Motors 


Removal and Installation 

The vacuum motors for the PANEL / DEFROST and 
FLOOR/DEFROST damper doors are attached to the 
underside of.the plenum assembly. The illustration 
shows these motors disassembled from the plenum. 
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REMOVAL AND INSTALLATION (Continued) 


SCREW . 
-390865- 
SCREW (2 REQ'D) 
390865- 
(2 REQ'D) FLOOR/DEFROST 
DOOR VACUUM 
MOTOR 


-18C680- 


PANEL/DEFROST 
DOOR VACUUM MOTOR 
-18C680- 


PLENUM CHAMBER ASSY 
-18471- 


A/C VACUUM 
HOSE HARNESS 
ASSY 


-19C827- 


CCL 3150-A 


Panel/Defrost Door Motor Install the vacuum hose on the motor. 


Removal 


Remove the vacuum hose from the vacuum 
motor. 


Verify that the system functions properly. 


Remove the two screws which attach the motor 


and bracket assembly to the plenum. Floor/Defrost Door Motor 


Removal 
Remove the floor duct as described. 


Rotate the assembly so that the slot in the 
bracket in parallel with the tee-shaped end of the 
door crank arm. Pull the motor and bracket 
assembly off the crank arm. 


Disconnect the two vacuum hoses from the 
vacuum motor. 


Remove the two screws which secure the motor 


Installation and bracket assembly to the plenum. 


1. Insert the end of the crank arm into the slot in the 
motor and bracket assembly. Rotate the 
assembly into alignment with the bracket 
attaching holes in the plenum. 


Using a small screwdriver, depress the tang on 
the side of the door operating lever and pull the 
motor arm out of the lever. 


Install the two motor and bracket assembly 


attaching screws. Installation 


1. Slide the motor arm into the door lever until the 
locking tang engages. 
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REMOVAL AND INSTALLATION (Continued) 


2. Attach the two vacuum hoses. Evaporator Case 
Install the two motor and bracket attaching Removal 
Screws. 1. Discharge refrigerant system following the 


4. Install the floor duct. recommended service procedures. Refer to 
Section 12-03. Observe all safety precautions. 


Verify that the system functions properly. 
ы " КӨН 2. Disconnect vacuum supply hose at dash panel. 


Position check valve away from evaporator case. 


3. Disconnect liquid line from evaporator core using 
a spring lock coupling removal tool. 
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REMOVAL AND INSTALLATION (Continued) 


*ALSO SUPPLIED IN REPLACEMENT O-RINGS Ж" - 389157-S100* 
e 


KIT E35Y-190690-A . 
WITH GARTER SPRINGS Иза 100 


34" - 390209-S100* 


GARTER 
SPRING 


FEMALE 
FITTING 


FITTING 


SPRING LOCK COUPLING DISCONNECTED 


TO CONNECT COUPLING 


REPLACEMENT GARTER SPRINGS 
3/ 6-А” 


GARTER 


CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


B — INSTALL NEW 
O-RINGS — USE 


A — CLEAN FITTINGS Ому SPECIFIED O-RINGS 


C — LUBRICATE WITH D — 
CLEAN REFRIGERANT ASSEMBLE FITTING 
OIL TOGETHER BY PUSHING 
o WITH A SLIGHT TWISTING 
MOTION 


GARTER SPRING < 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 
FLARED END OF FEMALE FITTING. 
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TO DISCONNECT COUPLING 


CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


TOOL 

T81P-19623-G - 3/8 & 1/2 INCH 
T81P-19623-G1 - 3⁄8 INCH 
T81P-196023-G2 - 1/2 INCH 
T83P-19623-C - 5/8 INCH 

T85L -19623-A - 3/4 INCH 


FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


PUSH TOOL INTO 
CAGE OPENING 


PUSH THE TOOL INTO THE CAGE 
OPENING TO RELEASE THE FEMALE FITTING FROM 
THE GARTER SPRING. 


PULL THE COUPLING MALE AND FEMALE 
FITTINGS APART. 


® 


REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK COUPLING. 


CCL4011-A 
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REMOVAL AND INSTALLATION (Continued) 


Disconnect suction line from accumulator. Cap all 
open refrigerant lines to prevent entrance of dirt 
and moisture. 


Disconnect heater hoses from heater core and 
plug hoses with suitable 15.87mm (5/8 inch) 


plugs. 


Unplug vacuum harness and two wiring 
connectors to wiring assembly (14401) located 
near RH end of plenum harness coming from 
recirc duct opening back into opening. 


Remove two screws attaching RH side of recirc 
duct to dash panel. 


Remove two retaining nuts attaching evaporator 
case and recirc duct to dash panel. 


. Pull evaporator case and recirc duct forward and 


remove it from vehicle. 


Installation 


1. 


Position recirc duct and evaporator case to dash 
panel. Install two retaining nuts along top edge of 
assembly. 


Install two screws along RH side of recirc duct. 


Working in passenger compartment, install top 
screws to attach bottom of evaporator case to 
dash panel. 


Connect vacuum harness from recirc duct 
opening to the dash panel. 
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10. 


11. 
12. 


12-03A-47 


Working in passenger compartment, remove two 
Screws or nuts attaching bottom of evaporator 
case to dash panel. One screw also attaches 
lower edge of plenum to dash panel. 


PLENUM 
ASSEMBLY 


SCREW 
-58950-S2- 


OR 
-56956-52- 


VAC. MTR. 
& HARNESS 


FLOOR DUCT 


(*) MANIFOLD ABSOLUTE PRESSURE (MAP) 
SENSOR IS NOT PART OF A/C SYSTEM. 


CCL 3157-A 


Using a new O-ring lubricated with clean 
refrigerant oil, connect liquid line to evaporator 
core. Tighten connection to 2 1-27 М-т(15-20 
ft-lb) using two wrenches. 


Using a new O-ring lubricated with clean 
refrigerant oil, connect suction line to 
accumulator. Tighten connection to 34-44 N-m 
(28-33 ft-lb) using two wrenches. 


Connect heater hoses to heater core. Tighten 
clamps only to 1.4-2.0 N-m (12-18 in-Ib). 


Connect vacuum harness and two wiring 
connectors to wiring assembly (1440 1) under 
instrument panel. 


Fill and bleed cooling system. Refer to Section 
03-03. 


Leak test, evacuate and charge system following 
recommended procedures. Observe all safety 
precautions. 


Check system for proper operation. 
Refer to Section 12-03 for Evaporator Leak Test. 
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REMOVAL AND INSTALLATION (Continued) 


Evaporator Core 


Removal 

1. Discharge refrigerant system following 
recommended service procedures. Observe all 
safety precautions. 


2. Disconnect electrical connector from pressure 
switch on side of suction accumulator. 

3. Remove pressure switch from accumulator. 

4. Disconnect suction hose from suction 
accumulator. Use a backup wrench to loosen 
fitting. Cap suction hose to prevent entry of dirt 
and excess moisture. 

5. Using a spring lock coupling tool, disconnect 


liquid line from evaporator core. Cap liquid line to 
prevent entry of dirt and excess moisture. 
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Installation 


1. Transfer suction accumulator support straps and 
spring nuts to the replacement evaporator core. 


Install evaporator core into evaporator case. 


2. 
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6. Removeonenutretaining MAP sensor bracket to 
the upper LH corner of evaporator case. 

7. Remove spring clip holding MAP sensor to 
housing (on all gas engines). Put MAP sensor 
aside. 

8. Remove one nut retaining upper LH corner of 
evaporator case to dash panel. 

9. Remove six screws attaching LH evaporator 
Cover to evaporator case. 

10. Remove LH evaporator cover from evaporator 


case 


11. Remove evaporator core and suction 


accumulator from evaporator case. 


CLUTCH CYCLING 
PRESSURE 
SWITCH 
-19E561- 


SUCTION ACCUMULATOR/ 
DRIER 


lees 
! — 


ШШ D 1 Ld = 


-19C808- 


TO SUCTION 
ACCUMULATOR/DRIER 


CONDENSER 


E 


==] 


CCL 3162-A 


Position evaporator cover to evaporator case. 
Install six screws to attach cover to evaporator 
case along flange. 


Install one nut to retain upper LH Corner of case 
to dash panel. 
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REMOVAL AND INSTALLATION (Continued) 


Install one spring clip to rib on evaporator case . Using a new O-ring lubricated with clean 
and push into position. refrigerant oil, connect suction accumulator to 


; evaporator core. 
Install one nut to retain upper LH corner of MAP р 


sensor bracket to the upper LH corner of . Install suction accumulator support straps (two 
evaporator case. screws). Tighten accumulator-to-evaporator core 
fitting to 21-27 М.т (15-20 ft-Ib). Use a backup 
wrench on accumulator to prevent component 
damage. 


In passenger compartment, install one screw to 
attach lower edge of the plenum and bottom of 
the evaporator case to dash panel. 

. Using a new O-ring lubricated with clean 
refrigerant oil, connect suction hose to suction 
accumulator. Use a backup wrench to prevent 
component damage. 


Remove cap from evaporator core liquid line 
connection and install a new fixed orifice tube in 
the evaporator core tube as outlined. 


Using new O-ring lubricated with clean refrigerant 
oil, connect liquid line to evaporator core. Push 
spring lock coupling until it snaps secure. Pull 
back to make sure connection is completed. 


. Using a new O-ring lubricated with clean 
refrigerant oil, install pressure switch on suction 
accumulator nipple. 


10. Add 88.7ml (3 ounces) of clean refrigerant oil to a . Connect electrical connector to pressure switch. 


new suction accumulator to compensate for oil . Leak test, evacuate and charge system following 
lost in evaporator core replacement. recommended procedures. Observe all safety 
precautions. 


. Check system for proper operation. 


Blower Motor Resistor 3.  Toinstall, apply a bead of sealer DGAZ-19560-A 


Removal and Installation or equivalent around the resistor mounting board. 


1. Disconnect wire connector from resistor 4. Position resistor in opening in evaporator case, 
assembly. and install two attaching screws. 
2. Remove two screws attaching resistor assembly 5. Connect wire connector to resistor assembly. 
to evaporator case and remove resistor. 6. Check blower motor for proper operation in all 
blower speeds. 


RESISTOR COILS 


THERMAL LIMITER 


BLOWER MOTOR 
RESISTOR ASSEMBLY 
-19A706- 


CCL 2733-A 
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REMOVAL AND INSTALLATION (Continued) 


Blower Motor and/or Wheel 
Removal 
1. Disconnect motor connector. 


2. Disconnect blower motor air cooling tube from 
motor. 


3. Remove four blower motor mounting plate 
attaching screws and remove motor and wheel 
assembly from blower housing. 


4. Remove hub clamp spring from blower wheel hub 
and remove blower wheel from motor shaft. 


Installation 
1. Position blower wheel on blower motor shaft. 


Then, install a new hub clamp spring on blower 
hub. 


NOTE: The hub clamp spring (Part No. 
384260-S32) is included with a new blower 
wheel, but not with blower motor. 


2. Install a new motor mounting seal on blower 
motor flange. 


3. Position blower motor and wheel assembly in 
blower housing and install four attaching screws. 


4. Cement blower motor air tube on nipple of blower 
housing with Liquid Butyl Sealer C9AZ-19554-B 
or equivalent. T 


5. Connect blower motor connector. 


Check blower motor for proper operation. 


Fixed Orifice Tube 


The fixed orifice tube is constructed with a plastic 
body, two screens, and a small brass tube down the 
center of the orifice body. Two O-rings are around the 
orifice tube body to seal against leakage. 


CAUTION: DO NOT attempt to remove the fixed 
orifice tube with pliers or to twist or rotate the 
orifice tube in the evaporator core tube. To do so 
will break the fixed orifice tube body in the 
evaporator core tube. USE ONLY the 
recommended tool following the recommended 
service procedures. | 


pi 


SUCTION 
ACCUMULATOR/ 
DRIER 


Removal 

1. Discharge refrigerant from A/C system following 
recommended service procedures. Observe all 
safety precautions. 


TOOL | р 
7831 -19990-А || 
É 
— 
“ме 
uy 
MJ U) 
FIXED |. 
ORIFICE 
TUBE 


CCL 2714-B 


Disconnect liquid line from evaporator core using 
specified spring lock coupling tool. Cap liquid line 
to prevent entrance of dirt and excessive 
moisture. 


12-03A-51 


REMOVAL AND INSTALLATION (Continued) 


3. 


Pour a small amount of clean refrigerant oil into 
evaporator core inlet tube to lubricate tube and 
orifice O-rings during removal of fixed orifice tube 
from evaporator core tube. 


Engage the Orifice Tube Remover and Installer 
T83L-19990-A (Motorcraft Y T- 1008) or 
equivalent with the two tangs on the fixed orifice 
tube. 


CAUTION: Do not twist or rotate the fixed 
orifice tube in the evaporator core tube as it 
may break off in the evaporator core tube. 


Hold T-handle of Orifice Tube Remover and 
Installer T83L-19990-A (Motorcraft YT- 1008) or 
equivalent to keep it from turning, and run nut on 
tool down against evaporator core tube until 
orifice is pulled from tube. 


If fixed orifice tube breaks in evaporator core 
tube, it must be removed from tube with Broken 
Orifice Tube Extractor T83L- 19990-B 
(Motorcraft YT- 1009) or equivalent. 


To remove a broken orifice tube, insert screw end 
of Broken Orifice Tube Extractor T83L-19990-B 
(Motorcraft YT- 1009) or equivalent into 
evaporator core tube. Thread screw end of tool 
into brass tube in center of fixed orifice tube. Pull 
fixed orifice tube from evaporator core tube. 


If only brass center tube is removed during Step 
7, insert screw end of the Broken Orifice Tube 
Extractor T83L-19990-B (Motorcraft YT- 1009) 
or equivalent into evaporator core tube and 
screw end of tool into fixed orifice tube body. Pull 
fixed orifice tube body from evaporator core 
tube. 


Installation 


1. 


Lubricate O-rings on fixed orifice tube body 
liberally with clean refrigerant oil. 
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Place fixed orifice tube in Orifice Tube Remover 
and Installer T83L-19990-A (Motorcraft 

YT- 1008) or equivalent, and insert fixed orifice 
tube into evaporator core tube until orifice is 
seated at stop. 


Remove Orifice Tube Remover and Installer 
T83L-19990-A or equivalent from fixed orifice 
tube. 


Using a new O-ring lubricated with clean 
refrigerant oil, connect liquid line to evaporator 
core tube. Push spring lock coupling until it snaps 
securely in place. Pull back to make sure 
connection is completed. 


Leak test, evacuate and charge system following 
recommended service procedures. Observe all 
safety precautions. 


Check system for proper operation. 


Suction Accumulator /Drier 
Removal 


1. 


Discharge refrigerant from A/C system following 
recommended service procedures. Observe all 
safety precautions. 


Disconnect electrical connector from pressure 
switch. 


Remove pressure switch by unscrewing it from 


suction accumulator. 


Disconnect suction hose from suction 
accumulator / drier. Use two wrenches to prevent 
component damage. Cap suction hose to prevent 
entrance of dirt and moisture. 


Loosen fitting connecting suction 
accumulator / drier to evaporator core. Use two 
wrenches to prevent component damage. 


Remove two screws attaching suction 
accumulator / drier strap to evaporator case and 
clip to evaporator core inlet tube. 
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REMOVAL AND INSTALLATION (Continued) 


CLUTCH CYCLING 
PRESSURE 
SWITCH 
OUTLET -19E561- 
TO COMPRESSOR 


SUCTION ACCUMULATOR/ 
DRIER 
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Installation . Install a new O-ring lubricated with clean 
refrigerant oil on pressure switch nipple of suction 
accumulator / drier. Install pressure switch. 
Tighten switch to 7-13 N-m (5-10 ft-Ib) if switch 


1. Using a new O-ring lubricated with clean 
refrigerant oil, connect suction accumulator / drier 


to evaporator core tube. Tighten connection | / \ 
has metal base and hand tighten only if switch 


finger-tight. | 
| has plastic base. 

2. Position strap on suction accumulator / drier to 
evaporator case and clip to evaporator core inlet Connect electrical connector to pressure switch. 
tube. Align strap and clip with mounting bracket . Leak test, evacuate and charge system following 
and install two attaching screws. Loosen the recommended service procedures. Observe 
connection of accumulator / drier to evaporator all safety precautions. 
core if it is necessary to re-position 


accumulator /drier to install strap attaching . Check system for proper operation. 
screws. 


3.  Tighten suction accumulator / drier-to-evaporator 


core fitting to specification using two wrenches. | ; 
ыа Ё Clutch Cycling Pressure Switch 


4. Using a new O-ring lubricated with clean 


refrigerant oil, connect suction hose to namoval | | 
accumulator / drier. Use two wrenches and 1. Disconnect wire connector from pressure switch. 
өшеп connection t0 врестсанов: 2. Unscrew pressure switch from suction 


accumulator. 
NOTE: Do not vent refrigerant charge. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


Install a new O-ring lubricated with clean 
refrigerant oil on accumulator nipple. 


Screw pressure switch on accumulator nipple 
hand tight only. 


Connect wire connector to pressure switch. 


Check system for proper operation. 


CAP ASSEMBLY 
9E644 


-1 - SUCTION ACCUMULATOR 
(PRIMARY SEAL DRIER ASSEMBLY 
CAP MUST -19C808- 

BE TIGHT) 


EVAPORATOR TO CLUTCH CYCLING 


ACCUMULATOR PRESSURE SWITCH 
INLET FITTING -19E561- 


SUCTION 
LINE TO 
COMPRESSOR 
MOUNTING 
STRAP 
-19D607- 


CCL 2748-C 


Condenser 
Removal 


1. 


Discharge refrigerant from system following 
recommended service procedures. Observe all 
safety precautions. 


Disconnect liquid line from condenser. Cap liquid 
line to prevent entrance of dirt and moisture. 


Disconnect compressor discharge line from 
condenser. Cap discharge line to prevent 
entrance of dirt and moisture. 


Partially drain radiator and disconnect upper 
hose from radiator. 


Working under vehicle, remove two screws 
attaching two condenser lower mounting 
brackets to front radiator support. 


Hemove bolts from radiator upper retaining 
brackets. 
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Tilt top of radiator rearward and remove two 
screws attaching two condenser upper mounting 
brackets to rear side of radiator support. 


Lift condenser from vehicle. 


ITEM DESCRIPTION 
1. BOLT 
2. MANIFOLD 
3. PRESSURE RELIEF VALVE 
4. O-RING 
CCL 4132-A 


installation 


1. Position condenser to vehicle with lower mounting 
brackets on front side of radiator support and 
upper brackets on rear side. 


Install four screws attaching four mounting 
brackets to radiator support. Tighten screws to 
13.6 N-m (10-14 ft-Ib). 


Move radiator into correct installed position and 
install bolts to upper retaining brackets. 


Connect radiator upper hose to radiator and fill 
cooling system to specified level. 


Using a new O-ring lubricated with clean 
refrigerant oil, connect compressor discharge 
line to condenser. Tighten connection to 21-27 
N-m (15-20 ft-Ib). 


Connect liquid line to condenser using a new 
O-ring lubricated with clean refrigerant oil. Tighten 
connection to 21-27 N-m (15-20 ft-lb). 


Leak test, evacuate and charge system following 
recommended service procedures. Observe all 
safety precautions. 


Check system for proper operation. 
Refer to Section 12-03, Condenser Leak Test. 


Refrigerant Lines 


The following illustration shows a typical refrigerant 
line installation. In addition to tube and hose routing, 
the physical state of the refrigerant is shown as it 
passes through the A/C system. 
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REMOVAL AND INSTALLATION (Continued) 
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| | | DIESEL 
ITEM DESCRIPTION ITEM DESCRIPTION 
1. EVAPORATOR CORE TO ACCUMULATOR INLET LINE 7. OUTLET TUBE TO LIQUID HOSE LINE 
2. ACCUMULATOR TO SUCTION HOSE LINE 8. LIQUID HOSE TO EVAPORATOR CORE LINE 
3. SUCTION HOSE TO COMPRESSOR LINE 9. MANIFOLD TO COMPRESSOR 
4. DISCHARGE HOSE TO COMPRESSOR LINE 10. EVAPORATOR ASSY 
5. DISCHARGE HOSE TO CONDENSER LINE 11. CONDENSER ASSY 
6. CONDENSER TO OUTLET TUBE LINE 12. COMPRESSOR 
CCL 4107-A 
Heater and A/C tube and hose routing for each engine | . Route new refrigerant line (with protective caps 
are shown in the illustrations. A typical removal and installed). 
installation procedure is as follows. | — 
| Í | . Connect refrigerant line into system using new 
1. Dischargerefrigerant from system following O-rings lubricated with clean refrigerant oil. 
recommended procedure. Observe all safety Tighten connections to 9 N-m (7 ft-Ib) (self-sealing 
precautions. coupling) and 21-27 N-m (15-20 ft-lb) (non 


self-sealing coupling), using a backup wrench to 


2. Disconnect and remove refrigerant line using a 
prevent component damage. 


wrench on each side of fitting. 


Connect spring lock couplings as shown 
previously. Use only specified O-rings. 


3. If spring lock couplings are used, disconnect 
couplings as shown previously in this section. Use 
Spring Lock Coupling T81P-19623-G, G2 and/or . Leak test, evacuate and charge refrigerant 
T83P-19623-C or equivalent to disconnect the system following recommended procedures and 
12.7mm (1/2-inch) and the 15.87mm (5/8-inch) safety precautions. Then, check system for 
coupling. proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Route heater hose(s). 


5. Connect heater hose to fittings and tighten 
clamps to 1.8-2.5 М«т (16-22 in-Ib). DO NOT 
over-tighten hose clamps. 


6. Fill and bleed cooling system. Refer to Section 


Heater Hoses 


Refer to Section 12-02B for details regarding the 
servicing of heater hoses on F- 150—F-350, F-Super 
Duty and Bronco vehicles. 


1. Drain coolant from cooling system. 


2. Loosen clamps and remove heater hose(s) from 03-03. 
еше: 7. Check for coolant leaks and for proper operation 
of system. 


Cut a new length of heater hose to dimension of 
removed heater hose(s). 
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Refrigerant and Heater Line Routing — 4.9L (300 
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ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD & TUBE ASSY - 19D734 7. EVAPORATOR ASSY - 19850 
2. LIQUID LINE - 19 8. EXISTING SCREW 
3. HEATER HOSE (FOR VEHICLES W/O EO4D TRANS.) - 381260-S420A (2 REQ'D) 9. BOLT - MANIFOLD TO COMPRESSOR - М805334-52 
4. CLAMP - 390761-S100 OR 389628 10. HEATER HOSE CLIP - 18D331 
5. CLIP - 19N704 (2 REQ'D) 11. HEATER HOSE ASSY - 18C266 
6. COMPRESSOR & CLUTCH ASSY 190629 12. CLAMP - 376240-S 100 


CCL 4102-A 
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REMOVAL AND INSTALLATION (Continued) 


Refrigerant and Heater Line Routing — 5.0L (302 
CID) EFI Engine 
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HEATER HOSE INSTALLATION 
FOR VEHICLES WITH E40D TRANSMISSIONS (17) 
ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD & TUBE ASSY 12. TAG - A/C SERVICE INSTRUCTIONS 
2. LIQUID LINE - 19N651 13. WIRING ASSY - 18A586 
3. COMPRESSOR & CLUTCH ASSY - 19D629 14. HOSE & TUBE ASSY - 8548 
4. CLIP - 19N704 (2 REQ'D) 15. HOSE CLAMP - 376240-S100 (2 REQ'D) 
5. CLAMP - 390761-S100 OR 389628-S100 (4 REQ'D) 16. CONNECTOR - 18A568 
6. EXISTING SCREW 17. U-NUTS 
7. BOLT - N805334-S2 (1 REQ'D) 18. EXISTING SCREW 
8. HOSE - 381260-5320А (2 REQ'D) 19. FAN SHROUD 
9. HEATED THROTTLE BODY SYSTEM 20. RADIATOR (ВЕР.) 
10. WIRING ASSY - 9D930 
11. EVAPORATOR ASSY 


CCL 4103-A 


12-03A-58 A/C — Heater System F-150 Through F-350 and Bronco — Manual 12-03A-58 
REMOVAL AND INSTALLATION (Continued) 


Refrigerant and Heater Line Routing — 5.81 (351 
CID) EFI Engine 
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HEATER HOSE INSTALLATION FOR 
VEHICLES WITH C-6 OR MANUAL 


TRANSMISSION 
HEATER HOSE ASSY INSTALLATION FOR VEHICLES WITH E40D TRANSMISSION 
ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD & TUBE ASSY - 19D734 12. WIRING ASSY - 9D930 
2. LIQUID LINE 13. EVAPORATOR ASSY 
3. COMPRESSOR & CLUTCH ASSY - 19D629 14. TAG - A/C SERVICE INSTRUCTIONS 
4. CLIP - 19N704 (2 REQ'D) 15. WIRING 
5. CLAMP - 390761-S100 OR 389628-S100 (5 REQ'D) 16 HOSE & TUBE ASSY - 8548 
6. RADIATOR (REF.) 17. HOSE CLAMP - 376240 S100 (2 REQ'D) 
7. BOLT - N805334-S2 18 CONNECTOR - 18A568 
8. HOSE - 381260S320A (2 REQ'D) 19. U-NUTS 
9. HOSE - 381260-5360А (2 REQ'D) 20. EXISTING SCREW 
10. THERMACTOR SYSTEM 21. FAN SHROUD 
11. ENGINE VACUUM SUPPLY RESERVOIR 22. DIPSTICK 


23. HEATED THROTTLE BODY SYSTEM 
CCL 4104-A 
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REMOVAL AND INSTALLATION (Continued) 


Refrigerant and Heater Line Routing — 5.8L (351 
CID) EFI Engine 


ITEM DESCRIPTION 


SUCTION HOSE ASSY. - 19N617 

DISCHARGE HOSE ASSY. - 19972 

LIQUID LINE - 19N651 

ALTERNATOR ADJUSTMENT BRACKET (REF.) 

CLIP - 19N704 (2 REQ'D) 

HOSE (FOR VEHICLES WITH C-6 OR MANUAL TRANSMISSION) - 381260-S360A 
HOSE ASSY. (FOR ALL VEHICLES) - 18C266 

HEATER HOSE ASSY. (FOR VEHICLES WITH E40D TRANSMISSION) - 18C266 
SCREW & WASHER ASSY - N606678-S2 

SCREW - 611058-S2 

HEATER COOL FLOW CONTROL ASSY - 18D406 

BRACKET ASSY - 180331 

A/C TUBE SUPPORT CLIP - 19B532 


VIEW C 


ITEM 
14. 


DESCRIPTION 80. 

А/С COMPRESSOR & CLUTCH ASSY - 190629 
CLAMP - 390761 OR 389628 (4 REQ'D) 
HEATER HOSE CONNECTOR - 389766-S 100 
HOSE CLAMP - 389772-S100 

HEATER HOSE BYPASS FITTING - 18C603 
EXISTING SCREW 

EVAPORATOR ASSY. (REF.) 


. SUPPORT BRACKET (REF.) 
. LOCATOR TO BE INSTALLED IN BRACKET (REF.) 


ALTERNATOR EAR (REF.) 


. SPRING NUT (PART OF 18D331 BRACKET ASSY) (REF) 
. RADIATOR (REF.) 


CCL 4105-A 
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REMOVAL AND INSTALLATION (Continued) 


Refrigerant and Heater Line Routing — 7.5L (460 
CID) EFI Engine 
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В 
HEATER HOSE INSTALLATION FOR 
VEHICLE WITH E40D AUTO TRANSMISSION 


ITEM DESCRIPTION ITEM DESCRIPTION 
1. MANIFOLD AND HOSE ASSY - 19D734 9. EVAPORATOR ASSY (REF.) 
2. HOSE ASSY - 19М651 10. HEATER HOSE ASSY. (ONLY FOR VEHICLES WITH E40D 
3. HEATER HOSE ASSY (FOR VEHICLES WITH C-6 OR MANUAL TRANS.) - 18C266 
TRANSMISSION) - 18C266 (2 REQ'D) 11. HOSE CLAMP ASSY. - 376240-5100 (2 REQ’D) 
4. CLAMP - 390761-5100 OR 389268-5100 (4 REQ'D) 12. HOSE & TUBE ASSY. (ONLY FOR VEHICLES WITH E40D 
5. A/C COMPRESSOR AND CLUTCH ASSY - 190629 TRANS.) - 8548 
6. BOLT (MANIFOLD TO COMPRESSOR) - N805334-S2 13. FAN SHROUD (REF.) 
7. CLIP - 19N704 (2 REQ'D) 14. RADIATOR ASSY (REF ) 
8. HEATER HOSE (FOR VEHICLES WITH E40D TRANS.) - 


18C266 (1 REQ'D) 
CCL 4106-A 
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REMOVAL AND INSTALLATION (Continued) 
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Compressor 


F-Series and Bronco vehicles will be equipped with 
one of the five engines specified for standard or 
optional applications. These engines are identified in 
the following chart. 


Cross References 


Compressor 


Refer to Section 12-03 for compressor removal and 
installation procedures. 


Compressor Clutch 


Refer to Section 12-O3F for compressor clutch 
removal and installation procedures. 


WIW””” m 
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Compressor Clutch Field Сой 


Refer to Section 12-ОЗҒ for compressor clutch field 
coil removal and installation procedures. 


CL5723-1A 


The illustrations show the compressor installation for 
each of the engines in the chart. 
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REMOVAL AND INSTALLATION (Continued) 


Compressor Installation 5.0L and 5.8L Engine 


AND P/S PUMP 


ITEM DESCRIPTION 


шооо-оольок- 


CRANKSHAFT PULLEY (REF.) 

WATER PUMP PULLEY (REF.) 

AIR PUMP PULLEY (REF.) 

DRIVE BELT (REF.) 

ALTERNATOR PULLEY (REF.) 

BELT TENSIONER (REF .) 

A/C COMPRESSOR - 19D629 

POWER STEERING PUMP - 3A674 

BOLT (ATTACHES 3C511 TO ENGINE) - 56576-S2 (3 REQ'D) 
NUT (ATTACHES 3С511 TO ENGINE) - 382802-S2 (1 REQ'D) 
P/S PUMP SUPPORT BRACKET - 3C511 


AIC COMPRESSOR OR IDLER PULLEY ASSY 


"E" SERIES 


ITEM DESCRIPTION 


A/C DRIVE BELT IDLER ASSY - 19A216 

BOLT (ATTACHES 194216 TO 3C511) - N605803-S2 (3 REQ'D) 
BOLT (ATTACHES 19D629 TO 3G511) 

- N606572-S2 - F-SERIES/BRONCO (4 REQ'D) 

- N806020-S2 - ECONOLINE (4 REO'D) 

SCREW (ATTACHES 3C511 TO 3A674) 

- N800199-S8M - F-SERIES/BRONCO (3 REQ'D) 

SCREW (ATTACHES 3C511 TO 3A674) 

- N801879-S2 - ECONOLINE (3 REQ'D) 

POWER STEERING PULLEY ASSY (REF.) 
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REMOVAL AND INSTALLATION (Continued) 


Compressor Installation— 7.5L EFI Engine 


AIC COMPRESSOR 
P/S PUMP 

ECONOLINE SHOWN 

F-SERIES IBRONCO IN MAIN VIEW 


ITEM DESCRIPTION 


1. 


POP WN 


A/C COMPRESSOR & POWER STEERING PUMP MOUNTING 
BRACKET - 19E708 

STUD (REF.) 

NUT (ATTACHES 19Е708 ТО 6007) - 382802-S2 

SCREW (ATTACHES 3A674 TO 19Е708) - N800199-S8M 
POWER STEERING PUMP BASE (REF.) 

A/C COMPRESSOR AND CLUTCH ASSY - 19D629 


BELT LINE 42 


A 


LT 
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ITEM 
7. 


CNN | 
@ А 
СІ” "s 
C/S 


A/C OR IDLER 


TENSIONER 
TEN ALT 


BELT LINE #1 


)( 


FFB | BELT LINE #2 


BELT LINE #1 


CCL 4127-A 
DESCRIPTION 
BOLT (ATTACHES 68209 TO 19E708) - 56192-S2 
BOLT (ATTACHES 190629 TO 19Е708) N906020-S2 
8OLT (ATTACHES 19A216 TO 19E708) N605790-S2 (3 REQ'D) 
BOLT (ATTACHES 19A216 TO 19E708) - N605790-S2 (3 REQ'D) 


. ACCESSORY DRIVE BELT (CRANKSHAFT TO WATER PUMP TO IDLER 


OR A/C TO POWER STEERING) (REF.) 
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REMOVAL AND INSTALLATION (Continued) 


Compressor Installation — 4.9L EFI Engine 
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VIEW IN DIRECTION OF ARROW Y 


CCL 4124-A 
ibi DESCRIPTION ITEM DESCRIPTION 
is COMPRESSOR & PWR. STEERING PUMP MOUNTING BRACKET 5. DRIVE BELT ` 862 
6. WATER PUMP PULLEY ASSY (REF.) 
2. aie COMPRESSOR & CLUTCH ASSY - 190629 7. CRANKSHAFT PULLEY ASSY 
3. COMPRESSOR TO MOUNTING BRACKET BOLT - N806020 (4 REQ'D) 8. ENGINE ASSY (REF ) 
4. PWR. STEERING PUMP BRACE (REF) 
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REMOVAL AND INSTALLATION (Continued) 


Compressor Installation — 7.3L Diesel Engine 


BELT LINE #2 


VIEW S 
#1 BELT LINE 
SEE VIEW S #2 BELT LINE 
$3 BELT LINE 
SEE VIEW T 
ITEM DESCRIPTION ITEM DESCRIPTION 

1. ENGINE ASSY (REF.) 10. А/С COMPRESSOR MOUNTING BRACKET - 190624 
2. A/C COMPRESSOR & CLUTCH ASSY - 19D629 11. SCREW (ATTACHES 19D897 & 19B890 TO 19D629) - 
3. A/C COMPRESSOR FRONT BRACE - 19D896 N801179-S2 (2 REQ'D) 
4. SCREW (ATTACHES 19D896 TO 19D629) - N801179-S2 (3 REQ'D) 12. А/С BRACKET - 198980 
5. SCREW (ATTACHES 19D896 TO 19D624) - 377379-S2 13. BOLT (ATTACHES 3C511 & 3A732 TO 3E602 OR 190624) - 383721-S2 
6. SCREW (ATTACHES 19D896, 3C511 & 19D624 TO 14. SPACER (ATTACHES 3C511, 3A732 & 389798 TO 3E602 

ENGINE) - 369569-S2 OR 190624) - 389798-S 
7. SCREW (ATTACHES 190896 & 190624 TO 190897) - 389704-S2 15. BOLT (ATTACHES 3C511, 3A732 & 389798 TO 3E602 
8. A/C COMPRESSOR REAR BRACE - 19D897 OR 19D624) - 383721-S2 
9. SCREW (ATTACHES 190897 TO 190624) - 377379-52 


CCL 4126-A 
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SPECIFICATIONS 


ELECTRICAL 


Protective Device 30 Amp. Fuse -4s 
(Lt. Green) 
Thermal Limiter in Blower Resistor 
Circuit (Integral with Resistor) 


Blower Motor Blower Speed 
Current Draw Low 
(Amps and Med. Low 


Voltage) Med. High 


Magnetic Clutch 
Current Draw — Approximately 4.57 Amps @ 12.8 Volts 


Illumination 
Control Assembly EN | One ICP-161 Bulb 


REFRIGERANT 
System Protection 
Pressure Switch Close Maximum 47 psi 
Open Minimum 23 psi 
High Pressure Relief Valve 3103kPa (450 psi) 


(Located on Compressor 
Discharge Manifold) 


Maximum Capacity 2.75 lbs. 
44 Oz. 
Type 
Refrigerant 12 (R-12) Dichlorodifluoromethane CCL?F? 
ESA-M17B2-A Ford D4AZ-198519-A 


Motorcraft YN-1A 14 Oz. Can 
YN-7 30 Lb. Container 
0.067 inch 
(Color Code-Red) 


Fixed Orifice Tube 


CL.5334-D 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


ШЕ? 
Л ошоо |  —DaTemmer — — | — raz 
YT288 
17-095 


CL4357-2D 


SPECIAL SERVICE TOOLS 


Molorcra 
“yrs 
yras 
Control Cable Remover YT-1246 
үт:1009 


T81P-19623-G2 Spring Lock Coupling Disconnect Tool-1/2" 
T83P-19623-C Spring Lock Coupling Disconnect Tool-5/8" 


CL4356-2E 
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SECTION 12-03B A/C — Heater System — Econoline 


SUBJECT PAGE 
ADJUSTMENTS 

Temperature Control Cable ............................... 12-03B-20 
DESCRIPTION 

Control Assembly................................................ 12-03B-2 
DIAGNOSIS AND TESTING 

Blower Motor Voltage Test..............................-.. 12-03B-14 
OPERATION 

Vacuum System................................................... 12-03B-9 
REMOVAL AND INSTALLATION 

7.3L Diesel Engine (GE 17 1 

Сотргеввог) u uu edu Qu Y YI реаты» 12-03B-45 

Blower Switch .................................................... 12-03B-22 

Center Register Panel Assembly ........................ 12-03B-25 

Clutch Cycling Pressure Switch ......................... 12-03B-32 

Compressor Assembly....................................... 12-03B-41 

Compressor Clutch and Field Coil ...................... 12-03B-47 


VEHICLE APPLICATION 


E-150 Through E-350 Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 
Control Assembly.............................................. 12-03B-20 
Defroster Nozzle ............................................... 12-03B-23 
Heater Hose and A/C Line Routing ..................... 12-03B-47 
Instrument Panel............................................... 12-03B-23 
Left Register Panel Assembly ............................ 12-03B-26 
Outside/ Recirculating Air Door Vacuum 
MOTO dE. 12-03B-30 
Resistor Assembly............................................. 12-03B-33 
Suction Accumulator / Drier ............................... 12-03B-40 
V-8 Gasoline Engines......................................... 12-03B-43 
Vacuum Motors.................................................. 12-03B-30 
Vacuum Selector Valve...................................... 12-03B-22 
SPECIFICATIONS.................................................. 12-03B-53 
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DESCRIPTION 


This Section covers the controls and components of 
the manually operated A / C-heater system. Section 
12-03, Air Conditioning System General Service, 
provides information and service procedures 
regarding refrigerants. Depending upon the service 
operation being performed, reference to both of these 
sections in the manual may be necessary. 


The air conditioner used in the E-150—E-350 is a 
combination air conditioning and heating system 
referred to as a blend air design. The system, 
excluding the plenum and ducts, consists of a 
two-piece A / C-heater assembly. Both pieces 
assemble to each other and to the dash panel on the 
RH side of the vehicle. One part extends into the 
engine compartment and the other is in the passenger 
compartment under the instrument panel. The plenum 
and ducts to the registers and defrosters are located 
behind the instrument panel. 


The control assembly is located in the instrument panel 
at the right of the steering column. Four registers in the 
instrument panel direct airflow into the passenger 
compartment. The louvers in the registers can be 
adjusted to direct airflow upward, downward, to the 
right or to the left. They can also be set in a closed 
position which will block nearly all airflow. 


E-350 — RV Stripped Chassis 


The diagnostic and service procedures for the FS-6 
compressor are identical to the 7.5L Econoline and 
should be used for the RV Stripped Chassis 
application. 


The diagnostic and service procedures for the 
condenser and the receiver / dehydrator are similar to 
the Econoline and therefore the Econoline procedures 
should be used for the E-350—RV Stripped Chassis 
application. 
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DESCRIPTION (Continued) 


INSTRUMENT PANEL REGISTER 
LH DUCT ASSY. 
- 19C832 - DEFROSTER NOZZLE ASSY. 
- 18A490 - 


INSTRUMENT PANEL REGISTER 
CENTER DUCT ASSY. 
- 19D633 - 


PLENUM CHAMBER ASSY. 
- 19740 - 


HEATER OUTLET 
DUCT ASSY. 
- 18C297 - 


A/C EVAPORATOR 


ASSEMBLY 
- 198555 - 
Un, 
EVAPORATOR CORE 
REAR HOUSING ASSY. 
- 194583 - 
EVAPORATOR CASE COVER 
- 198736 - 
| CCL 2964-A 


Control Assembly The control assembly used with or without an auxiliary 


; : "TE em is s 
Climate control equipment on Econoline is available as system is shown 


a heater-only system, or a combined A/C and heater 
system. An auxiliary system is also available to 
provide increased climate control in the passenger 
area located rearward of the front seats. Section 
12-O3D covers the servicing as well as certain 
restrictions which apply to the application of an 
auxiliary system. | 
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DESCRIPTION (Continued) 
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HEATER & A/C (MAIN SYSTEM) 
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HEATER & A/C (MAIN & AUXILIARY SYSTEM) 
CCL 2965-A 


Blower Control Switches 


A four-speed blower control switch with a range 
between LO and HI is located in the LH side of the 
control assembly. To completely stop blower 
operation, it is necessary to move the function 
selector lever to its OFF position. If the vehicle is 
equipped with auxiliary air, a second blower control 
Switch will be included. This switch is installed near the 
right end of the control. It provides four blower speeds 
plus an OFF position. 


Function Selector Lever 


The function selector lever actuates an eight-port 
vacuum selector that controls vacuum motors at the 
floor / defrost, pane! / defrost, and outside / гесігс air 
doors. The function selector lever also controls the 
blower switch OFF-ON operation and activates the 
А/С clutch circuit in the А / C position. 


In either A/C position (MAX or NORM) and in MIX and 
DEFROST positions, compressor operation is 
dependent upon the clutch cycling pressure switch. 


The cutout pressure is approximately 169 kPa (24.5 


psi). Cut-in pressure is approximately 300 kPa (43.5 Blower Motor Resistor 


The blower motor resistor assembly attaches to the 
evaporator case in the area near the dash panel and 
heater core tubes. 


psi). 


Temperature Selector Lever 


The temperature selector lever actuates a control 
cable which operates the temperature blend door. 
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DESCRIPTION (Continued) 


BLOWER MOTOR 
ASSY. (REF.) 


BLOWER MOTOR 
RESISTOR 


Evaporator Assembly When servicing any of these components it is not 
The heater core, blend air door, and recirc. air door necessary to loosen or remove the instrument panel. 
are housed in the evaporator core rear housing, which The suction accumulator / drier and its component 


is located on the passenger compartment side of the clutch cycling pressure switch attach to the 
dash panel. The blower motor and wheel, blower evaporator case. 

motor resistor, and evaporator core are located in the 

evaporator assembly, which is on the engine 

compartment side of the dash panel. 
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DESCRIPTION (Continued) 


CLUTCH CYCLING 


PRESSURE SWITCH 
- 196561 - 


% ж 
7. 
“ 


SUCTION 
ACCUMULATOR/ 
DRIER 
- 19C808 - 


BLOWER/ L 
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12-03B-5 


Le 


DASH PANEL 
(REF.) 


MOTOR ASSY. 
. 19805 - EN 
BLOWER 


MOTOR 
RESISTOR 
- 19A706 - 


Fixed Orifice Tube 


The fixed orifice tube regulates the flow of refrigerant 
into the evaporator. It is the dividing point in the 
refrigerant system between high and low pressure. 


Econoline vehicles are equipped with an orifice tube 
that is color-coded orange. It is also identified as an 
0.057-inch tube. This dimension is the inside diameter 
of the short brass tube which protrudes inside the 
transparent surface of the orifice tube assembly. 


*SERVICE REPLACEMENT ORIFICE 
TUBE INCLUDES O-RINGS. 
REPLACEMENT O-RINGS AVAILABLE 
FROM MOTORCRAFT ONLY - 

PART NO. YF-1369. 


FLOW OIRECTION 


INSIDE DIAMETER - .057 


COLOR CODE - ORANGE 


FINE MESH SCREEN 
CCL 2998-A 


CCL 3011-A 


Suction Accumulator/Drier 


Refrigerant enters the assembly through the inlet tube 
and the heavier oil-laden refrigerant falls to the bottom 
of the canister. A small diameter bleed hole is located 
in the side of the outlet tube near the bottom of the 
canister. This bleed hole is covered with a filter and 
allows a small amount of the heavier liquid refrigerant 
and oil mixture to re-enter the suction line at a 
controlled rate. When the heavier liquid refrigerant and 
oil mixture enters the compressor suction line, it has a 
second opportunity to vaporize and circulate through 
the compressor without causing damage to the 
compressor due to refrigerant slugging. 


A desiccant bag is mounted inside the suction 
accumulator / drier canister to absorb any moisture 
which may be in the refrigerant system. 
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DESCRIPTION (Continued) 


A fitting located on the top of the canister is used to 
attach the clutch cycling pressure switch. A long 


travel Schrader-type valve stem core is installed in the 


fitting opening to prevent refrigerant loss when the 
clutch cycling pressure switch is removed. 


CLUTCH CYCLING 
PRESSURE SWITCH 


- 196561 . LOW PRESSURE 
T 


О 
COMPRESSOR 


ғ 


LOW PRESSURE 
FROM 


EVAPORATOR 


SUCTION ACCUMULATOR, 
DRIER ASSEMBLY 
- 19C808 - 


INTEGRAL 
MOUNTING BRACKET 


PART NO. LABEL 
LOCATION 


CCL 2967 A 


OPERATION 


There are several control levers and switches which 
are involved in the operation of an Econoline climate 
control system. They are as follows: 


e Function Selector Lever 
@ Temperature Selector Lever 
e Blower Control Switch or Switches 


The control assembly face plates illustrated show 
where the levers and switches are located. 


The main blower is turned on whenever the function 
selector lever is not in the OFF position. The A/C 
compressor clutch is actuated whenever the function 
selector lever is in the MAX or NORM A/C, as well as 
MIX or DEFROST positions. Cycling of the 
compressor is then controlled by a clutch cycling 
pressure switch on the suction accumulator / drier. 
This drier attaches to the side portion of the 
evaporator case which extends into the engine 
compartment. 


Other positions, VENT, FLOOR, MIX or DEFROST 
may be selected by moving the function selector lever 
to the appropriate detent. This actuates a vacuum 
selector valve which is part of the control assembly. 
Vacuum lines from this valve lead to vacuum motors 
which operate all doors in the system except the 
cable-controlled temperature air door. 
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OPERATION (Continued) 
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Airflow 


Air is drawn into the system by the blower motor and 
wheel through the outside-recirc door opening. The air 
is then blown through the evaporator core and then the 
heater core (when the temperature lever is moved 
toward the WARM position). When the cable operated 
temperature blend door is in the maximum COOL 
position, the air bypasses the heater core. When the 
temperature lever is moved to the right, away from the 
maximum COOL position, a smaller percentage of air 
passes through the heater core where it is warmed, 
and then mixed with the cool air before it is discharged 
through the registers. 


With the function selector lever in the OFF position, 
the outside-recirc door is in the recirculated air 
position. It is closed to outside air and no air passes 
through the system. The blower motor is Off. 


In the MAX A/C position, the outside-recirc air door is 
in the recirculated air position. All of the air discharges 
through the panel registers except for a small amount 
of floor bleed. The compressor operates in this 
function lever setting. 


In the NORM A/C position the outside-recirc air door is 
open to the outside (no vacuum) and outside air is 
discharged through the panel register with a small 
amount of floor bleed. The compressor operates in this 
lever setting. 
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In the VENT position the outside-recirc air door is open 
to the outside (no vacuum), and outside air is 
discharged through the panel registers except for a 
small amount of floor bleed. The compressor does not 
operate in this control lever setting. 


In the FLOOR position, the outside-recirc air door is 
open to outside air (no vacuum). Air is discharged 
through the floor outlets plus a small amount of 
defroster bleed is directed to the windshield. 


In the MIX position air is discharged through both the 
defroster and floor outlets in approximate equal 
amounts.(The compressor operates in this lever 
setting when the clutch cycling pressure switch is 
energized. 


In the DEFROST position the air is discharged through 
the defrosters to the windshield. There is also a small 
amount of floor bleed. The compressor operates in this 
control setting to help dehumidify the air. 


Vacuum System 


The diagram illustrates the vacuum circuit which 
controls the movement of three of the four doors in the 
system. These doors are: 


€ Outside-Recirc Air Door 


e Panel/Defrost Door 
e Floor /Defrost Door 


The temperature control door (blend air door) is cable 
controlled. 
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OPERATION (Continued) 


Refrigerant Flow In the E-150—E-350 air conditioning system, liquid 

The following diagram is a simplified illustration of refrigerant (R- 12) is delivered under high pressure 

refrigerant flow through an A/C circuit. from the condenser to the orifice tube located in the 
evaporator inlet tube. When the refrigerant passes 


The boiling or condensing temperature of a refrigerant through the orifice tube, its pressure drops and its 
increases or decreases according to the pressure temperature reverts to its approximate boiling point 
exerted on it. (-21.6? to -29.8?F). As the refrigerant flows through 


the evaporator coils, warm passenger compartment 
air, or outside air, passes over the outside surface of 
the coils. As it boils, the colder R- 12 absorbs heat 
from the air and thus cools the passenger 
compartment. The heat from the air is absorbed by the 
boiling refrigerant which is converted to a gas. The 
refrigeration cycle is now under way. To complete the 
cycle, the following remains to be done: 


1. Dispose of the heat in the gas. 
2. Convert the gas back to liquid for re-use. 


3. Return the liquid to the starting point in the 
refrigerant cycle. 


30 PSI - 32° F. 
LOW PRESSUPE 
VAPOR 30 PSI - 32° F. 
LOW PRESSURE 
VAPOR 


COMPRESSOR 
< 175° - 180° F. 
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RM А 
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GENERATED BY THE 
COMPRESSION OF THE 
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THROUGH THE COMPRESSOR 
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оу 


—— RESTRICTION 


1759. 1309 F. Ё 252 
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175 PSI - 130° F. 
HIGH PRESSURE 
LiQUIO 
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OPERATION (Continued) 


The compressor pumps the gas and liquid out of the 
evaporator into the suction line to the 

accumulator / drier which stores any liquid which may 
have entered the system. The drier then allows gas 
only to return to the compressor. The compressor 
forces the gaseous refrigerant under high pressure 
and temperature into the condenser which is located in 
the outside air stream at the front of the vehicle. The 
temperature of the gas entering the condenser is 
higher than that of the outside air. As the heat 
transfers from the hot gas to the cooler air, the R- 12 
condenses back to a liquid. The liquid under high 
pressure now returns to the orifice tube in the 
evaporator inlet line to repeat its flow cycle. 


Heat can be transferred from a comparatively cooler 
passenger compartment to the hot outside air 
because of the difference between the refrigerant 
pressure in the evaporator and the pressure in the 
condenser. At the evaporator, the orifice tube reduces 
the pressure and thereby reduces the boiling point 
below the temperature of the passenger 
compartment. Thus, heat transfers from the 
passenger compartment to the boiling refrigerant. In 
the condenser, the compressor raises the 
condensation point above the temperature of an 
outside air. Thus, the heat transfers from the 
condensing refrigerant to the outside air. The orifice 
tube and the compressor simply create pressure 
conditions that permit laws of thermodynamics to 
provide the desired cooling effects. 


Spring Lock Couplings 

The spring lock coupling is a refrigerant line coupling 
held together by a garter spring inside a circular cage. 
When the coupling is connected, the flared end of the 
female fitting slips behind the garter spring inside the 
cage of the male fitting. The garter spring and cage 
then prevent the flared end of the female fitting from 
pulling out of the cage. 
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OPERATION (Continued) 


| TO DISCONNECT COUPLING | 


KIT P35V-190690-À. Оз = 5 = зр. CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


-A 
WITH GARTER SPRINGS 122 ; 
* ALSO SUPPLIED IN Ва шй cce 
KIT Е122-198596-А 


NOTE: ^ TOOL 
GARTER EACH END OF TOOL T81P-19623-G - 3/8 & 1/2 INCH 


FEMALE ` | Т81Р-19823-0 IS > T81P-19623-G1 - 3/8 INCH 

FITTING В | А DIFFERENT SIZE Р T81P-19623-G2 - 1/2 INCH 
— 2b TO FIT 3/8 and 1/2 | T83P-19623-C - 5/8 INCH 

INCH COUPLINGS A i T85L-19623-A - 3/4 INCH 


FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E122-19E576-A* 
1/2 INCH — E122-19E576-B* 
5/8 INCH — ES35Y-19E576-A* 
GARTER 3/4 INCH — E692-19E576-A PUSH TOOL INTO 


PRING * ALSO AVAILABLE IN 
ы E35Y-19D690-A КІТ WITH O-RINGS CAGE OPENING 


CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH PUSH THE TOOL INTO THE CAGE 
SMALL HOOKED WIRE — INSTALL NEW SPRING OPENING TO RELEASE THE FEMALE FITTING FROM 


IF DAMAGED OR MISSING. THE GARTER SPRING. 


B — INSTALL NEW 


2 O-RINGS — USE 
A — CLEAN FITTINGS — ONLY SPECIFIED O-RINGS 


C — LUBRICATE WITH 
CLEAN REFRIGERANT ASSEMBLE FITTING 
OIL TOGETHER BY PUSHING 
e WITH A SLIGHT TWISTING (3) PULL THE COUPLING MALE AND FEMALE 
MOTION FITTINGS APART. 


GARTER SPRING 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY ZEN > ue 
© CHECK TO ВЕ SURE GARTER SPRING IS OVER Ж» > REMOVE THE TOOL FROM THE 
FLARED END OF FEMALE FITTING. DISCONNECTED SPRING LOCK COUPLING. 
CCL 1925-E 
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OPERATION (Continued) 


Two O-rings are used to seal between the two halves 
of the coupling. These O-rings are made of a special 
material and must be replaced with an O-ring made of 
the same material. The O-rings normally used in the 
refrigerant system connections are not the same 
material and should not be used with the spring lock 
coupling. Use only the O-rings listed in the master 
parts catalog for the spring lock coupling. They are 
available in E35Y-19D690-A Kit. 


А plastic indicator ring is used on spring lock couplings 
to indicate, during vehicle assembly, that the coupling 
is connected. Once the coupling is connected, the 
indicator ring is no longer necessary but will remain 
captive by the coupling near the cage opening. 


The indicator ring may also be used during repair 
operations to indicate connection of the coupling. After 
a coupling has been cleaned and new O-rings have 
been installed and lubricated with clean refrigerant oil, 
insert the tabs of the indicator ring into the cage 
opening. Then, connect the coupling by pushing it 
together with a slight twisting motion. When the 
coupling is connected, the indicator ring will snap out 
of the cage opening but will remain captured on the 
coupling by the refrigerant line. 


Side-Mounted Auxiliary Climate Control Systems 


Refer to Section 12-03D for information pertaining to 
the E-150—E-350 Side Mounted Auxiliary Heater 
and/or Air Conditioning System. 
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DIAGNOSIS AND TESTING 


Blower Motor Voltage Test 


The manual A / C-heater system blower motor 
electrical circuit uses ground side switching. When 
performing blower motor voltage tests on systems 
with ground side switching, the voltage reading must 
be taken across the motor wires. 


Test Procedure 


1. Placethe temperature selector lever in the 
WARM position. 


2. Place the function selector lever in the FLOOR 
position. 


3. Insertthe probes of a voltmeter into the wire 
holes of the motors two hardshell connectors and 
make contact with the wire terminals. Measure 
the voltage drop across motor. 


4. With the engine running (battery voltage of 
approximately 14.2 volts), the voltage reading 
should be within specified range for each blower 
switch position as indicated in the blower switch 
chart of the electrical wiring diagram. 
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WIRE COLORS 


BK — BLACK 
BK/Y — BLACK/YELLOW 

BR/O — BROWN/ORANGE 
LB/O — LIGHT BLUE/ORANGE 
LG/P — LIGHT GREEN/PURPLE 


O/BK — ORANGE/BLACK 
O/R — ORANGE/RED 
R/O — RED/ORANGE 

Y — YELLOW 

Y/R — YELLOW/RED 


Blower Motor Current Draw Test 


1. Separate the blower motor ground (black) wire at 
the blower motor resistor. 


Connect the positive (--) ammeter lead to the 
female spade connector and the negative (-) 
ammeter lead to the resistor terminal. 


Place the temperature selector lever in the 
mid-position and the function selector lever in a 
HEAT position to turn the blower on. 


Turn the ignition switch to the RUN position. 


With a fully charged battery, the blower motor 
current draw (amps) should be approximately as 
indicated for each blower speed in the blower 
switch chart of the electrical wiring diagram. 
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Vacuum System Tests 


To test the A / C-heater control system, start the 
engine and move the function selector lever slowly 
from one position to another. A momentary hiss should 
be heard as the function selector lever is moved from 
one position to another indicating that vacuum is 
available at the control assembly. A continuous hiss at 
the control assembly indicates a major leak 
somewhere in the system. It does not necessarily 
indicate that the leak is at the control assembly. 


If a momentary hiss cannot be heard when the function 
selector lever is moved from one position to another, 
check for a kinked, pinched or disconnected vacuum 
source hose. Also inspect the check valve between 
the intake manifold and the vacuum reservoir to be 
sure it is working properly. 
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DIAGNOSIS AND TESTING (Continued) 


If a momentary hiss can be neard when the function 
selector lever is moved from one position to another, 
vacuum is available at the control assembly. Then, 
cycle the function selector through each position with 
the blower on Н! and check the location(s) of the 
discharge air. The airflow schematic and vacuum 
control chart shown indicates which vacuum motors 
are actuated for each position of the function selector 
lever along with an airflow diagram of the system. The 
airflow diagram shows the position of each door when 
vacuum is applied and when there is no vacuum 
applied. With these charts, airflow for each position of 
the control assembly can be determined. If a vacuum 
motor fails to operate, the inoperative motor can 
readily be found because the airflow will be incorrect. 


If a vacuum motor is inoperative, check the operation 
of the motor with Rotunda Vacuum Tester 02 1-000 14 
or equivalent. If the vacuum motor operates properly, 
the vacuum hose is probably pinched, kinked, 
disconnected or has a hole in it. 


Refrigerant System 


Diagnosis of refrigerant system performance must be 
done by analyzing the high and low pressure readings 
in the system. Compare the pressure readings to the 
chart shown to determine if the system pressures are 
normal. The conditional requirements for the 
refrigerant system tests must be satisfied to obtain 
accurate pressure readings. 


NOTE: If conditional requirements are not satisfied, a 
normal system may appear to be functioning 
improperly. If they cannot be satisfied, pressure 
readings although inaccurate may be used to help 
determine the cause of a system problem. 


°С 


10 


THESE CONDITIONAL REQUIREMENTS FOR THE 


CYCLING CLUTCH SYSTEM TESTS MUST BE SATISFIED TO 


OBTAIN ACCURATE PRESSURE READINGS... 


e Stabilized Pressures 


e Stabilized in Car Temperatures (« 70? to 80°F (21° to 27°C) 


e Maximum А/С (Recirculating Air) 
e Maximum Blower Speed 

e 1500 Engine RPM 

e Compressor Clutch Engaged 
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Compare the pressure results with the conditions 
described in the pressure evaluation chart. 
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DIAGNOSIS AND TESTING (Continued) 


REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART 
FOR FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEMS 


NOTE: Normal system conditional requirements must be maintained to properly evaluate refrigerant system pressures. 
Refer to charts applicable to system under test. 


HIGH LOW CLUTCH CYCLE TIME 
(DISCHARGE) | (SUCTION | | COMPONENT — CAUSES 


CONDENSER — Inadequate Airflow 


ENGINE OVERHEATING 


AIR IN REFRIGERANT. 
REFRIGERANT OVERCHARGE (a) 
HUMIDITY OR AMBIENT TEMP. VERY HIGH (b). 


NORMAL 
TO HIGH 


NORMAL CONTINUOUS RUN 


TO HIGH 


NORMAL 


FIXED ORIFICE TUBE — Missing. 
O-Rings Leaking/Missing 


LONG LONG CLUTCH CYCLING SWITCH — High Cut-in 
SLOW OR | LONG OR NORMAL OR | MOISTURE IN REFRIGERANT SYSTEM. 
NO CYCLE | CONTINUOUS] NO CYCLE | EXCESSIVE REFRIGERANT OIL 
| | CLUTCH CYCLING SWITCH — | 
SHORT SHORT Low Cut-In or High Cut-Out 
CLUTCH CYCLING SWITCH — 


NORMAL 


NORMAL 


NORMAL NORMAL 


ПИШ 


NORMAL 
TO LOW 


CONTINUOUS RUN | 
NORMAL NORMAL А/С SUCTION LINE — Partially Restricted 
TO LOW TO HIGH or Plugged (c) 


SHORT NORMAL EVAPORATOR — Low Airflow 
CONDENSER, FIXED ORIFICE 
TUBE, OR A/C LIQUID LINE — 
NORMAL Partially Restricted or Plugged 
TO NORMAL FAST 
LOW SHORT TO SHORT TO 
VERY SHORT | VERY SHORT LOW REFRIGERANT CHARGE 


SHORT TO LONG EVAPORATOR CORE — 
VERY SHORT Partially Restricted or Plugged 


NORMAL AIC SUCTION LINE — Partially Restricted 


TO LOW CONTINUOUS RUN or Plugged. (d) 
LOW CLUTCH CYCLING SWITCH — Sticking Closed 


VERY VERY VERY CLUTCH CYCLING SWITCH — 
NORMALE FAST SHORT SHORT Cycling Range Too Close 


CLUTCH CYCLING SWITCH — Dirty Contacts 

or Sticking Open. 

POOR CONNECTION AT A/C CLUTCH CONNECTOR OR 
CLUTCH CYCLING SWITCH CONNECTOR. 

AIC ELECTRICAL CIRCUIT ERRATIC — See A/C 


Compressor — Low Performance 


———M.M — Y Ó—Ü 


ERRATIC OPERATION 
OR 

COMPRESSOR NOT 
RUNNING 


Electrical Circuit Wiring Diagram 


ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH INADEQUATE COMPRESSOR OPERATION 


COMPRESSOR CLUTCH Slipping * LOOSE DRIVE BELT 
CLUTCH COIL Open — Shorted, or Loose Mounting 
CONTROL ASSEMBLY SWITCH — Dirty Contacts or Sticking Open 
CLUTCH WIRING CIRCUIT — High Resistance, Open or Blown Fuse 


e A/C HIGH PRESSURE CUT-OUT SWITCH — Dirty Contacts or Sticking Open (If So Equipped) 


ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH A DAMAGED COMPRESSOR 


* CLUTCH CYCLING SWITCH — Sticking Closed or Compressor Clutch Seized 
° SUCTION ACCUMULATOR DRIER — Refrigerant Oi! Bleed Hole Plugged 
e° REFRIGERANT LEAKS 


(a) Compressor may make noise on initial run. This is slugging condition caused by excessive liquid refrigerant. 

(b) Compressor clutch may not cycle in ambient temperatures above 80°F depending on humidity conditions. 

(c) Low pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access 
valve. 

(d) Low pressure reading will be low if pressure is taken near the compressor and restriction is upstream of service access valve. 


CCL 1941-В 


12-03B-20 A/C — Heater System — Econoline 12-03B-20 


DIAGNOSIS AND TESTING (Continued) 


Once the problem is corrected, take additional 
pressure readings while meeting the conditional 
requirements for the pressure tests to be sure that the 
problem has been corrected. 


The low-pressure service access standard gauge port 
is located on the suction line under the center of the 
cowl. A special Service Access Adapter 
D81L-19703-A or Motorcraft Tools YT-354 or 355 are 
necessary to connect a manifold gauge set to the high 
pressure service access gauge port valve. The 
adapters contain a Schrader-type valve core to 
prevent accidental discharge of refrigerant if the 
service hose is inadvertently disconnected from the 
adapter. Refer to Section 12-03, Air Conditioning — 
General Service for details regarding refrigerant 
system service and for procedures describing the use 
of the Special Tee Adapter Tool D87P-19703-A. 


NOTE: Whenever a refrigerant line is replaced, or 
service for a major component requires the opening of 
the system to the atmosphere the suction 
accumulator / drier must be replaced. 


HIGH PRESSURE SERVICE VALVE AND ADAPTER 


FLEXIBLE TOOL 
D81L-19703-C 
MOTORCRAFT YT-355 


45 DEGREE TOOL 
D81L-19703-E 
MOTORCRAFT 


STRAIGHT TOOL 
D81L-19703-D 
MOTORCRAFT 


90 DEGREE TOOL 
D81L-19703-B 


YT-927 MOTORCRAFT YT-354 YT-357 


ENTIRE SET 
TOOL NUMBER 


D81L-19703-A 
? ae L3452-1D 


Excess Moisture 


One of the characteristics of an air conditioner is that it 
will remove moisture from air passing through the 
cooled evaporator core. This moisture (condensate) 
then runs off the evaporator core and is drained from 
the evaporator case. In some instances, leaves or 
other foreign material plug the drain and sometimes 
mechanical conditions such as a damaged drain tube 
prevent the condensate from draining from the 
evaporator case. If either of these conditions exist, 
condensate may drip from the evaporator case or be 
blown from the instrument panel registers. This cause 
of insufficient evaporator case drainage can best be 
eliminated by performing the inspection and correction 
procedure as follows: 


1. Inspect the vehicle dash panel for missing 
grommets, plugs or seals. Also, inspect the 
tightness of the evaporator case-to-dash panel 
retaining nuts to correct a seal leak between the 
evaporator case and the dash panel. 


Inspect for possible air leaks around the heater 
lines at the evaporator case and around the 
electrical connector at the bottom of the 
evaporator case. Seal any leaks around the 
refrigerant lines with insulating Tape Motorcraft 
YZ-1, or Caulking Cord D6AZ-19560-A, or 
equivalent. 


ADJUSTMENTS 


J. Temperature Control Cable 


1. Setthe temperature control lever in the COOL 
position. 


Remove the cable from the retaining clip on top of 
the evaporator-heater core. Leave the cable 
attached to the yellow crank. 


Rotate the yellow crank counterclockwise until 
the temperature blend door seats. 


Check again to be sure that the temperature lever 
is in the COOL position. Then, install the cable 
housing in its retaining clip by pushing it from the 
top until it snaps into place. 


Turn the blower switch to its HI position and move 
the temperature lever through its range of travel 
to check for proper cable adjustment. Readjust if 
necessary. 


REMOVAL AND INSTALLATION 


Control Assembly 
Removal 
1. Remove trim applique. 


2. Remove four screws retaining control assembly 
to mounting bracket. 
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REMOVAL AND INSTALLATION (Continued) 


TEMPERATURE 
CONTROL LEVER 


AUXILIARY SYSTEM 
SWITCH 


Carefully pull control assembly from opening in 
mounting bracket. 


Disconnect electrical wiring connector from 
blower switch, vacuum selector, and illumination 
bulb. 


Remove push-on vacuum harness retaining clips 
from vacuum selector. 
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VACUUM SELECTOR 


VALVE 


MAIN SYSTEM 
BLOWER SWITCH 


CCL 2970-A 


Disconnect vacuum harness from vacuum 
selector. 


Remove temperature control cable from control 
assembly. Disconnect bullet-type cable retainer 
from the bracket using the Control Cable 
Removal Tool ТВЗР-18532-АН or needlenose 
pliers to compress the retaining ears. Both cable 
“5” bends are removed from the bottom side of 
the levers by rotating cable wire 90 degrees to 
the lever. 


12-03B-21 
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REMOVAL AND INSTALLATION (Continued) 


CABLE BRACKET REMOVAL 


(2) PUSH TOOL OVER 


TOOL T83P-18532-AH CABLE END RETAINER 


CABLE END 
RETAINER 


(3) PULL CABLE 
P a FROM BRACKET 


INSTALLATION 


(1) POSITION TOOL 
OVER CABLE WIRE 


CABLE WIRE 


(D PUSH CABLE END RETAINER INTO 
BRACKET UNTIL LATCHED WITH BRACKET 


Installation 


Connect temperature and function control cables 
to the control assembly. 


Position control assembly and bracket in 
instrument panel and secure it with four retaining 
Screws. 


Install trim applique. 


Connect vacuum harness to vacuum selector and 
retain it with two push-on clips. 


Install knob(s) on switch. 


Connect electrical wiring connector to blower 

switch(s), vacuum selector valve and illumination 

bulb wire and socket assembly. 

Vacuum Selector Valve 
Removal 


Remove instrument panel trim panel. 


Carefully position the control assembly on its 
mounting bracket and install attaching screws. 


Install applique. 


Remove four screws retaining control assembly 


Adjust control cable as described previously. mounting bracket to instrument panel 


Carefully remove mounting bracket and control 
assembly from opening in instrument panel. 


Blower Switch 
Removal 
Remove knob from blower switch. 


Disconnect wire harness connector from vacuum 
selector valve. 


Remove two push-on vacuum harness retainer 

Remove trim applique. clips from vacuum selector and disconnect 
harness from valve. 

Remove four screws retaining control assembly 


mounting bracket to instrument panel. Remove two screws retaining vacuum selector 


valve to control assembly. 
Carefully remove mounting bracket and control 


assembly from opening in instrument panel. Installation 


To remove blower switch, disconnect wire 1. 


harness connector from blower switch and 
remove switch mounting bracket from control 
assembly (one screw). 


Installation 


Position blower switch and bracket on control 
assembly and secure with one screw. 


Connect wiring harness to blower switch. 


Position temperature lever at LH side of slot and 
function selector lever approximately 9.5mm 
(3/8 inch) from LH side of slot. 


Position vacuum selector valve on control 
assembly, engaging selector lever arms with 
selector valve. Install two retaining screws. 


Connect vacuum harness to selector valve and 
install two pushnuts. 


Connect wire harness connector to selector. 
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REMOVAL AND INSTALLATION (Continued) 


5.‘ Position control assembly and bracket in 6. Install instrument panel trim panel. 
instrument panel and install four retaining screws. 


Instrument Panel 


Removal and installation of several components and 
assemblies described in this Section require the 
removal and installation of the instrument panel. For 
instructions and illustrations, refer to Section 01-12, 
Instrument Panel and Console Assemblies. 


Defroster Nozzle Installation 

To remove the defroster nozzle, it is first necessary to 1. Position defroster nozzle on plenum and align it 
remove the instrument panel, heater ducts and with defroster openings. 

register ducts. Refer to the heater and register duct 2. Install two screws retaining defroster nozzle to 


illustrations. Refer to Section O 1-12, Instrument Panel 

and Console Assemblies for instrument panel removal 

and installation. 3. Install register ducts and heater ducts following 
procedures described in this Section. 


each defroster opening. 


Removal w 4. Install instrument panel. Refer to Section 01-12, 
1. Removetwo screws retaining defroster nozzle to Instrument Panel and Console Assemblies. 


each defroster opening near the windshield. | 
5. Check system for proper operation. 


29 Pull defroster nozzle from plenum and remove it 
from vehicle. 


INSTRUMENT 
ANEL 


ТИНЕ ИШИ q 
e EE Menos i EF.) 


SSS 


A/C EVAPORATOR INSTRUMENT 
PANEL REGISTER DUCT ASSY. - LH 
- 19C832 - 


PLENUM 


_ =<. с CHAMBER 
— > 4 - i ASSY. 


A/C EVAPORATOR 


INSTRUMENT 
HEATER OUTLET PANEL CENTER DUCT PANEL DEFROST 
DUCT ASSY. ASSY. DOOR 
- 18C297 - - 19D633 - VACUUM MOTOR 


CCL 2971-A 
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REMOVAL AND INSTALLATION (Continued) 


Register Louver Assembly 
Removal 


1. Insert a thin-blade screwdriver under retaining tab 
and pry retaining tab toward louvers until retaining 
tab clears hole in register assembly. 
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ROTATE THE TOOL 
TO PRY PIVOT OUT OF 
RETAINING HOLE. 


———" 


(f^ Ту ) 


Lr £d 


(2) PRY PIVOT AT OPPOSITE 
END OF REGISTER OUT 
OF RETAINING HOLE. 


PULL LOUVER ASSY. 
| = OUT OF REGISTER USING 
| LOUVER ADJUSTING TAB 


AS A GRIP. 


2. |Pulllouver end out from register opening only 
enough to prevent louver pivot from going back 
into the pivot hole. 


3. Repeat Step 1 for the other retaining tab and pull 
louver assembly from register opening. 


Installation 


The pivots on each end of some louver assemblies are 
different diameters and therefore determine the 
installed position. Other louvers have an arm 
extending inward on one end of the louver assembly. 
This end of the louver should be installed in the register 
assembly at the same end as the raised boss in the 
register assembly. 


1. Position louver assembly into register opening. 


& 


CCL 3018-A 


Depress retaining tabs and push louver assembly 
into register opening and engage retaining tabs in 
pivot holes. 


Registers 

Right Register Assembly 

Removal 

1. Remove louver assembly from register assembly. 


2. Using a thin-blade screwdriver or an awl, pry the 
register assembly retaining tabs toward the 
register opening. Push the adapter retaining tabs 
out of the LH and RH sides of the register 
housing. Then, pull the register from the 
instrument panel opening and the register duct. 
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REMOVAL AND INSTALLATION (Continued) 


REGISTER 


ADAPTER ASSY. 
- 19C780 - INSTRUMENT 


PANEL 
(REF.) 


Installation 


1: 


Position the register assembly into instrument 
panel opening. The correctly installed position is 


when the louvers are moved to the right to close. 


While supporting the register adapter, push the 
register assembly into the instrument panel 
opening and the register duct until the register 
tabs lock into place behind the instrument panel 
opening flange and into the adapter. 


Center Register Panel Assembly 
Removal 


1. 


Disconnect battery ground cable. 


REGISTER ASSY. 
- 19893 - 


LOUVER ASSY. 
- PART OF 19839 - 


j 


CCL 3019-A 


Remove control knobs from radio shafts, if so 
equipped. 


Disconnect wire from cigar lighter, if so equipped. 


Unsnap name plate from its recessed location at 
the right of registers, if so equipped. 


Remove six screws (five without nameplate) 
retaining register panel assembly to instrument 
panel. 


Pull register panel assembly from instrument 
panel, unsnapping two clips at the right end of 
register panel. 
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REMOVAL AND INSTALLATION (Continued) 


INSTRUMENT 
PANEL 
(REF.) 


CENTER 
REGISTER 
INSTALLATION 


APPLIQUE 


CCL 3013-A 


Installation Left Register Panel Assembly 
Position register panel assembly to instrument Removal 


panel and engage two snap clips. Disconnect battery ground cable. 


Install register panel assembly attaching screws. 


Remove ignition lock cylinder and ignition switch 
Install nameplate, if so equipped. bezel. 


Connect wire to the cigar lighter, if so equipped. . Remove headlamp switch knob and shaft. Then, 


Install control knobs on radio shafts, if so remove headlamp switch bezel. 


equipped. 4. Remove knob from windshield wiper switch. 


Connect battery ground cable. . Remove two screws retaining LH register panel 
| to the instrument panel. 


Pull register panel assembly away from 
instrument panel to disengage snap clips at top of 
register panel. 
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REMOVAL AND INSTALLATION (Continued) 


LEFT REGISTER 
ASSY. 


DUCT 
(REF.) 


APPLIQUE 


INSTRUMENT (REF.) 
PANEL 


(REF.) 


CCL 3012-A 


Installation 


1. Position LH register duct to center register duct 
and align retainer holes. 


Installation 
Position register panel in instrument panel and 
push it to engage snap clips. 


2. Install retainer to attach LH register duct to 
center register duct. 


Install two screws retaining lower edge of register 
panel to instrument panel. 


Install | 
Дз P switch bezel and knob and shaft Center Register Duct 
Removal 


Install ignition switch bezel and ignition switch 
H g Remove LH register duct. 


lock cylinder. 


Disengage vacuum harness locator tab from 


Install windshield wiper switch knob. : 
center register duct. 


Connect battery ground cable. 


Remove one retainer attaching center register 


Air Ducts duct to plenum. 


Remove instrument panel. Refer to Section 01-12, 
Instrument Panel and Console Assemblies. 


Remove one nut retaining heater air outlet duct, 
LH heat duct and center register duct support 
braces to brake pedal support. Refer to 
illustration under Defroster Nozzle, Removal and 


Left Register Duct Installation. 


Removal 


1. Remove retainer attaching LH register duct to 
center register duct. Refer to illustration under 
Defroster Nozzle, Removal and Installation. 


Disengage center register duct support brace 
from clip bolt and remove the center register 
duct. 


2. PullLHregister duct from center register duct. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


4. 


5. 


Position the RH end of center register duct to 
plenum and support brace at LH end of duct to 
clip bolt. 


Install LH heat duct support brace on clip bolt and 
install retaining nut. 


Install retainer to attach center register duct to 
plenum. 


Connect vacuum harness locator tab to center 
register duct. 


Install LH register duct. 


Heater Duct 
Removal 


1. 


Remove one nut retaining LH heat duct, floor 
outlet duct and center register duct support 
braces to brake pedal support braces to brake 
pedal support. 


Disengage the wiring harness locator tabs and 
vacuum harness locator tab from heater air outlet 
duct. 


Remove one retainer attaching LH heat duct to 
heater air outlet duct and remove LH heat duct. 


Remove one retainer attaching heat duct to 
plenum. 


Disengage heater air outlet duct support brace 
from clip bolt on brake pedal support and remove 
heater air outlet duct. 
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12-03B-28 


Installation 


1: 


Position RH end of heater air outlet duct to 
plenum and support brace at the LH end of the 
duct to clip bolt on brake pedal support. 


Place center register duct support brace on clip 
bolt over heat duct brace. 


Position LH heat duct to heater air outlet duct and 
support brace to clip bolt. 


Install nut that retains three support braces to clip 
bolt. 


Install one retainer to attach heat duct to plenum 
and one retainer to attach LH heat duct to heater 
air outlet duct. 


Install wiring harness and vacuum harness locator 
tabs in their respective locations on the heater air 
outlet duct. 


Install instrument panel following the procedure in 
Section 01-12, Instrument Panel and Console 
Assemblies after all air ducts are installed. 


Plenum Chamber 


The plenum chamber is located under the instrument 
panel on top of the heater core housing. For servicing 
the plenum-chamber, vacuum harness, and plenum 
doors, it is necessary to remove the instrument panel. 
It is not required to remove the instrument panel to 
service the vacuum motors attached to the plenum. 
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REMOVAL AND INSTALLATION (Continued) 


FRONT 
PLENUM CHAMBER 
- 19C698 - 


PANEL/DEFROST DOOR 
VACUUM MOTOR ASSY. 
- 18A318 - - 19C775 - 


PANEL/DEFROST DOOR 
CRANK 


Removal 


1. 


Disconnect the vacuum hoses from the 
heat-defrost vacuum motor and the A / C-heat 
vacuum motor. 


Remove one retainer attaching the center 
register duct to plenum and one retainer attaching 
heater air outlet duct to plenum. 


Separate plenum from evaporator-heater 
housing, center register duct, and heater air 
outlet duct and remove plenum. 


Installation 


1. 


Install heat-defrost and A / C-heat door vacuum 
motors on plenum. 
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NOTE: FRONT & REAR CHAMBERS 
NOT SERVICED SEPARATELY 


PLENUM CHAMBER 
- 19D639 - 


PANEL DEFROST DOOR ASSY. 
- 19C8 


(NOT SHOWN - LOCATED INSIDE PLENUM) CCL 2972-A 


Position plenum to center register duct, heater air 
outlet duct and evaporator-heater housing. 
Ensure clip on plenum is hooked over flange on 
evaporator-heater housing. 


Install one retainer to attach center register duct 
and one retainer to attach heater air outlet duct to 
plenum. 


Connect the blue vacuum hose to the top (end) of 
the A/C-heat door vacuum motor. 


Connect the yellow vacuum hose to the top (end) 


of the heat-defrost door vacuum motor. Connect 
the red vacuum hose to the side of the 
heat-defrost door vacuum motor. 


Install the instrument panel. Refer to Section 
01-12, Instrument Panel and Console 
Assemblies. 


Check system for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Outside /Recirculating Air Door Vacuum Motor 2.  Carefully pry vacuum motor arm off rosebud clip 
On Evaporator Case on door crank. 
Removal 3. Disconnect the vacuum hose from outside-recirc 


- vacuum motor and remove motor 
1. Removetwo screws retaining motor to and bracket 


evaporator-heater housing. 


VACUUM 
MOTOR 
-18A318- 


A/C & HEATER AIR INLET 
DOOR LEVER AIR INLET DOOR 
-18K542- -19A815- 


AIR INLET 
DOOR SHAFT 
-19A819- 
(2 REQ’D) 


CCL 3017-A 


Installation Vacuum Motors 
1. Snap the vacuum motor arm over the rosebud clip On Plenum 


on the crank. . 
Remove and install vacuum motors as shown. The 


Connect vacuum hose to vacuum motor and illustration also relates the vacuum harness to each 
position the motor and bracket to the vacuum motor. 
evaporator-heater case. 


Install the two screws retaining vacuum motor. 


If necessary, install a new pushnut (Part No. 
383358-S) or equivalent to retain motor arm on 
door crank arm. 


Check system for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


TO ENGINE MANIFOLD 
(BLACK) 


TO PANEL/DEFROST DOOR 


FAV (BLUE) 
et | TO OUTSIDE/RECIRC. 
е = AIR DOOR 
ë le (WHITE) 
2222 Ln Š SN 
VACUUM HOSE TO FLOOR/DEFROST » 
HARNESS ASSY. DOOR “е: 
А - 190699 - FULL VACUUM 9% y 
(RED) š 
9 
TO VACUUM TO AUXILIARY [ ФА 
SELECTOR VALVE A/C-HEATER 
ON CONTROL SYSTEM 
ASSY. | 


ТО FLOOR/DEFROST 
DOOR 


FLOOR/DEFROST | PARTIAL VACUUM 
Door A (YELLOW) 
< 
- 18C631 - fay 127 


FLOOR/DEFROST DOOR 
VACUUM MOTOR 


FLOOR/DEFROST = 
DOOR 


E A/C PLENUM CHAMBER ASSY. 
Ж ан - 19740 - 


FLOOR/DEFROST DOOR 
- 19A908 - 


CCL 2973.A 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Cycling Pressure Switch Removal 

The clutch cycling pressure switch is attached to the 1. Remove electrical connector from switch. 
suction accumulator / drier located in the engine Unscrew pressure switch from top of suction 
compartment. In the A/C position, the pressure switch accumulator / drier. 

senses pressure in the drier and electrically controls 

the cycling of the clutch assembly to prevent the core Installation 

from freezing the condensation which occurs. If i i shiai | 
allowed to build up, the ice would block airflow. The ib c о 
cut-in pressure of the compressor clutch is 

approximately 43.5 Ibs (clutch is operative) and the 2. Screw pressure switch onto top of suction 
cut-out pressure is approximately 24.5 Ibs (clutch is accumulator / drier. Do not exceed specified 
inoperative). torque limits. Tighten to 7-13 N-m (5-10 ft-Ib). 


Install electrical connector. 


Blower Motor and Wheel Assembly 
Removal 


CLUTCH CYCLING i | 
о 1. Disconnect blower motor electrical connector. 


-19Е561- 


2. Remove four screws retaining blower motor 
mounting plate to the evaporator case assembly. 


3. Remove motor and wheel assembly from 
evaporator case. 


4. Гоја wheel is to be used on new motor, position it 
on the motor shaft so that distance from mounting 
to base of wheel is same as previous installation. 


SUCTION ACCUMULATOR/ 
ORIER ASSEMBLY 
-19C808- 


CCL-2974-A 
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REMOVAL AND INSTALLATION (Continued) 


қ y 
Pl) 


A/C EVAPORATOR CASE 
TO DASH PANEL 
LOWER GASKET 

- 198862 - 


HEATER 
APPLICATION 
- 188488 - 


А/С EVAPORATOR 
LOWER HOUSING 
- 19K 612 - 


BAFFLE 
19024 


A/C BLOWER MOTOR 
RESISTOR ASSY. 
- 19A706 - 


18A287 


A/C BLOWER 
WHEEL 
- 190583 - 2d 
А/С BLOWER HOUSING 
TO BLOWER MOTOR 
A/C BLOWER MOTOR ASSY. TUBE 
- 19805 - RA BLOWER MOTOR - 19A786 - 
ELECTRICAL CONNECTOR CCL 2975-B 


Installation 

1. When wheel is properly installed on new motor, 
insert assembly into evaporator case and align 
locator pins with holes in base plate. | 


Resistor Assembly 
Removal and installation 


1. Disconnect electrical connector from resistor 
| located on the evaporator case in the engine 
Install four mounting screws retaining motor compartment. 


mounting base plate. 


Remove two screws from old resistor on front 
face of A/C blower evaporator-heater cover and 
remove resistor. 


Connect the electrical connector. 


Check blower motor for proper operation. 


Install new resistor to evaporator-heater cover 
with two screws and connect electrical 
connector. 
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REMOVAL AND INSTALLATION (Continued) 


RESISTOR COILS 


THERMAL LIMITER 


BLOWER MOTOR 
RESISTOR ASSEMBLY 
-19A706- 


CCL 2976-A 


Heater Core and Seal Assembly . Remove two screws retaining modesty panel to 
underside of instrument panel. Remove panel. 


Removal 

1. Remove inlet and outlet hoses from heater core in . Remove the four screws from heater core cover 
engine compartment. Plug hoses with a located on the LH side of case underneath 
15.87 5mm (5/8-inch) diameter plug. instrument panel. Remove cover. 
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REMOVAL AND INSTALLATION (Continued) 


EVAPORATOR CORE 
UPPER HOUSING 
- 19A559 - 


HEATER 
CORE 


HEATER CORE 


EVAPORATOR CORE Ps HEATER CORE 
LOWER HOUSING RETAINER 
- 19A553 - - 188689 - 


HEATER CORE 
COVER | 
- 18N276 - CCL 2978-В 


4. Remove screw and retaining bracket at bottom of Remove plugs from hoses. 


heater core. 
Install inlet and outlet hoses to heater core. 


5. Remove heater core and seal from case. Ж 226 
Position heater cover and install four retaining 


' screws. 

Installation 

1. Position heater core and seal assembly and 
install core retaining brackets and screws. 


Attach modesty panel to instrument panel with 
two retaining screws. 
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REMOVAL AND INSTALLATION (Continued) 


А/С EVAPORATOR 
LOWER HOUSING 
- 19K612 - 


EVAPORATOR CASE 
TO DASH PANEL 
GASKET 
- 19B862 - 


EVAPORATOR 
CORE ASSY. 
- 19860 - 


CCL 2991-А 


Evaporator Core . Remove five nuts retaining evaporator assembly 
Removal to dash and remove evaporator assembly. 


1. Disconnect electrical connector from resistor on . Remove two screws retaining accumulator / drier 
evaporator case and from pressure switch on to case. 
Шашы ыы Disconnect accumulator from evaporator case. 
Disconnect battery cables and remove battery. . Remove evaporator core and seal assembly by 
Disconnect EEC-IV harness. pulling back retaining tab in housing. 


Remove heater hoses from heater core and plug 
hoses with suitable 15.87 5mm (5/8-inch) plugs. 


Installation 


| When installing the evaporator core and seal 
Discharge refrigerant from system observing all assembly, make sure all new O-ring seals are used 
safety precautions. and positioned properly in their respective location. 


Disconnect suction line from accumulator / drier CAUTION: Use care not to damage or bend fins 
and liquid line from evaporator core. when handling evaporator core. 
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REMOVAL AND INSTALLATION (Continued) 


9. 

10. 
11. 
12. 


Position evaporator core and seal assembly on 
the evaporator assembly and snap it into the four 
retaining tabs. 


Install accumulator / drier on evaporator core. 


Install two screws which retain the accumulator 
to case. 


Position evaporator assembly against the dash 
and secure with five nuts. 


Connect suction line to accumulator / drier and 
liquid line to evaporator core. 


Connect EEC-IV harness. 
Install battery and connect battery cables. 


Install connectors to resistor and pressure 
Switch. 


Remove plugs from hoses. 

Connect heater hoses to heater core. 

Refill cooling system with coolant. 

Charge A/C system and check it for leaks. 


Fixed Orifice Tube 


The fixed orifice tube is constructed with a plastic 
body, two screens and a small brass tube down the 
center of the orifice body. Two O-rings are around the 
orifice tube body to seal against leakage around the 
body. 


TOOL T821.19990.A 
(ORIFICE TUBE REMOVER) 


FIXED ORIFICE | 
TUBE 


Hold the T-handle of Broken Orifice Tube 
Extractor T83L-19990-B or Motorcraft YT- 1009 
equivalent to keep it from turning and run the nut 


on tool down against evaporator core tube until 
the orifice is pulled from tube. 
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CAUTION: Do not attempt to remove the fixed 
orifice tube with pliers or by twisting tube. To do 
so will break the fixed orifice tube body in the 
evaporator core tube. Use only the 
recommended tool and follow the recommended 
service procedures. 


Removal 


1. 


LIQUID LINE 
TO EVAPORATOR 


Discharge refrigerant from A / C system. 
Observe all safety precautions. 


Disconnect liquid line from evaporator core. Cap 
liquid line to prevent entry of dirt and excessive 
moisture. 


Squirt a small amount of clean refrigerant oil into 
evaporator core inlet tube to lubricate tube and 
orifice O-rings during removal of the fixed orifice 
tube from evaporator core tube. 


Engage Fixed Orifice Tube Installer 
T83L-19990-A (Motorcraft Y T- 1008) or 
equivalent with the two tangs on the fixed orifice 
tube. 


CAUTION: Do not twist or rotate the fixed 
tube in the evaporator core tube as it may 
break off the evaporator core tube. 


nannaa 


CCL 2999-A 


If the fixed orifice tube breaks in the evaporator 
core tube, it must be removed from the tube with 
Broken Orifice Tube Extractor T83L-19990-B or 
Motorcraft Y T- 1009. 
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REMOVAL AND INSTALLATION (Continued) 


To remove a broken orifice tube, insert screw end 
of extractor, T83L-19990-B or Tool Y T- 1009, into 
evaporator core tube and thread screw end of 
tool into brass tube in center of fixed orifice tube. 
Then, pull fixed orifice tube from evaporator core 
tube. 


If only the brass center tube is removed during 
Step 7, insert the screw end of T83L-19990-B 
Tool YT- 1009 into evaporator core tube and 
screw end of tool into fixed orifice tube body. 
Then, pull fixed orifice tube body from the 
evaporator core tube. 


Installation 


jn 


Lubricate O-rings on fixed orifice tube body 
liberally with clean refrigerant oil. 


Place fixed orifice tube in Fixed Orifice Tube 
Remover / Replacer T83L- 19990-A or equivalent, 
and insert fixed orifice tube into evaporator core 
tube until orifice is seated at the stop. 
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5. 


6. 


12-ОЗВ-38 


Remove tool from fixed orifice tube. 


After checking liquid line for a missing or 
damaged spring lock coupling garter spring and 
replacing or repairing, as necessary, install two 
new specified O-rings lubricated with clean 
refrigerant oil into spring lock coupling male 
fitting. Insert male fitting into inlet tube until spring 
lock is fully engaged. 


Leak test, evacuate and charge system. 
Observe all safety precautions. 


Check system for proper operation. 


Condenser Assembly 


CAUTION: Replacement of a refrigerant line or a 
major component such as a condenser requires 
replacement of the suction accumulator / drier. 


The condenser assembly is mounted forward of the 
radiator on the radiator support. 


12-03B-39 


REMOVAL AND INSTALLATION (Continued) 


CONDENSER ASSEMBLY 
- 19710- * 


RADIATOR SUPPORT 
ASSEMBLY 


CONDENSER ASSEMBLY 
- 19710 - 


BRACKET 
- 19736 - 


SCREW 
- 374032 S2 - 


NUT & WASHER 
ASSEMBLY 
- 45340 S2 - 


VIEW A 
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12-03B-39 


RADIATOR SUPPORT 
ASSEMBU 


SCREW 


- 56718 S2 - CONDENSER ASSEMBLY 
- 19710 - 


VIEW B 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. Discharge refrigerant from system following 
recommended procedures. Observe all safety 
precautions. 


2. Disconnect compressor discharge line and liquid 
line from condenser using the spring-lock coupling 
tool. Cap refrigerant lines to prevent entry of 
excessive moisture and dirt. 


3. Remove two screws retaining hood latch to 
radiator support and position hood latch out of 
Way. 


4. Remove піпе screws retaining top edge of 
radiator grille to radiator support. 


5. Remove one screw retaining center area of grille 
to grille center support. 


6. Removeone screw retaining grille center support 
to radiator support. 


7. Working under vehicle, reposition splash shield 
and remove two condenser lower retaining nuts. 


8. Remove two bolts retaining the top of condenser 
to radiator upper support. 


9. Remove four bolts retaining each end of radiator 
upper support to radiator side supports. 


10. Carefully pull top edge of grille forward and 
remove radiator upper support. 


11. Lift condenser from vehicle. 


Installation 
1. If the condenser if to be replaced, add one fluid 
ounce of clean refrigerant oil to the condenser. 


2. Position condenser to vehicle and install two 
condenser lower retaining nuts. 


3. Position radiator upper support to vehicle using 
care not to damage radiator grille. 


4. Install four bolts retaining each end of radiator 
upper supports to side supports. 


5. Install two bolts retaining top end of condenser to 
radiator upper support. 


6. Install one screw retaining grille center support to 
radiator support. 


7. Install nine screws retaining top edge of grille. 


Install one screw retaining center area of grille to 
grille center support. 


9. Connect compressor discharge line and liquid line 
to condenser. Use new O-rings lubricated with 
clean refrigerant oil. 


NOTE: Service parts are available for O-rings and 
garter springs. 


10. Install hood latch and adjust latch. 


11. Leak test, evacuate and charge system. 
Observe all safety precautions. 


12. Check system for proper operation. 


Suction Accumulator / Drier 
Replace the accumulator / drier when: 


ө The accumulator / drier is restricted, plugged or 
perforated. 


€ The system has been left open for more than 24 
hours (system completely discharged). 


@ There is evidence of moisture in the system (i.e. 
internal corrosion of metal lines or the refrigerant oil 
is thick and dark). 


€ A component such as a condenser, evaporator 
refrigerant line, or a seized compressor is replaced. 
Flush system and replace orifice tube when 
replacing a seized or damaged compressor. 


ө There is more than five ounces of compressor oil in 
it, indicating that the bleed hole is clogged. (Be sure 
to make this check if the compressor is replaced for 
lack of performance or seizure). 


CAUTION: The suction accumulator / drier must 
be replaced whenever a condenser, evaporator 
core, refrigerant line, seized compressor or 
damage to some other major component requires 
opening of the refrigerant circuit in order to 
service the difficulty. 


Do not replace the accumulator /drier every time: 
e Thereisaloss of refrigerant charge. 


ө A component (except as described above) is 
changed. 


@ A dent is found in the outer shell of the 
accumulator / drier. 


PRESSURE 


SWITCH ATTACH LOW 


PRESSURE SERVICE 
HOSE HERE 


TEE Mes 
ADAPTER DXX 


PRESSURE 
SWITCH 
FITTING 


TYPICAL SUCTION 
ACCUMULATOR 
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Removal 


1. Discharge refrigerant from A/C system. 
Observe all safety precautions. 
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REMOVAL AND INSTALLATION (Continued) 


2. 


3. 


Disconnect electrical connector from pressure 
switch. 


Remove pressure switch by unscrewing it from 
suction accumulator. 


Disconnect suction line from suction 
accumulator / drier using Spring Lock Coupling 
Tool. 


Remove two mounting screws retaining bracket 
for the accumulator / drier. Using the Spring Lock 
Coupling Tool, disconnect accumulator / drier 
from evaporator outlet tube and remove 
accumulator / drier. Cap all open refrigerant 
connections to prevent entry of dirt and moisture. 


Installation 


1. 


After checking male fitting on accumulator / drier 
for a missing or damaged spring lock coupling 
garter spring and replacing, or repairing as 
necessary, install two new specified O-rings 
lubricated with clean refrigerant oil into the spring 
lock coupling male fitting. Insert male fitting into 
evaporator outlet tube until spring lock is fully 
engaged. | 


Install two mounting screws on the bracket for the 
accumulator / drier. Tighten screws to 1.7 Nem 
(15 in-Ib) minimum. 


After checking suction line for missing or 
damaged spring lock coupling garter spring and 
replacing as necessary, install two new specified 
O-rings lubricated with clean refrigerant oil into 
spring lock coupling male fitting. Insert male fitting 
into accumulator / drier until spring lock is fully 
engaged. 
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Use a new O-ring lubricated with clean refrigerant 
oil on pressure switch nipple of suction 
accumulator / drier. Install pressure switch and 
tighten to 7-13 N-m (5-10 ft-Ib) if switch has metal 
base, and hand-tight only if switch has plastic 
base. 


Compressor Assembly 


CAUTION: Replacement of a refrigerant line or a 
major component, such as a compressor requires 
replacement of the suction accumulator / drier. 


4.9L (300 CID) Engines 
Removai 


1. Discharge refrigerant from system following 
recommended service procedures and safety 
precautions in Section 12-03, Air Conditioning 
General Service. 


Disconnect wire connector from clutch field coil 
connector. 


Remove retaining bolts from compressor 
manifolds and remove refrigerant lines. Plug 
refrigerant lines and compressor ports to prevent 
entrance of dirt and moisture. 


Remove hex-head screw retaining compressor 
adjusting arm to mounting bracket. 


Remove four screws retaining front and rear 


braces to mounting bracket support. Remove 
compressor with front and rear braces attached. 


Remove front and rear braces from compressor 
(two screws each). 
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REMOVAL AND INSTALLATION (Continued) 


CCL 3184-B 


VIEW Y 


SCREEN (TO ATTACH 3C718 


PUMP 
TO. 19£708) 
ENGINE ASSY. 
DRIVE BELT 


PART ` 
NUMBER DESCRIPTION ` 
. 4. BRACE - POWER STEERING . 


A/C COMPRESSOR & CLUTCH 
BOLT (TO ATTACH 19D629 TO 


A/C COMPRESSOR & POWER 
ASSY. 


STEERING PUMP BRACKET 


DESCRIPTION 


Installation . Install front and rear braces on compressor. 
1. If anew service replacement compressor is being Tighten retaining screws to specification. 


installed, remove shipping plates and pour 120ml 
(four fluid ounces) of refrigerant oil into the 
compressor through compressor ports. 


Position compressor braces on mounting bracket 
support and install four retaining screws. 


Install but do not tighten, hex-head screw 
Refer to Section 12-03F Compressor and bracket. 


Clutch-FS-6. Be sure to follow recommended | | 

procedures using tools specified. . Install drive belt and adjust to specification as 
described in Section 03-05, Engine Accessory 
Drive. 
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REMOVAL AND INSTALLATION (Continued) 


10. 


Tighten four compressor screws and braces to 
mounting bracket support retaining screws and 
hex-head screw to specification. 


Position compressor manifolds over compressor 
ports and start attaching bolts. Tighten bolts to 
17-23 Nem (13-17 ft-lb). 


CAUTION: Be sure bolts are not 
cross-threaded before tightening. Do not 
over-tighten bolts or the aluminum threads 
may become stripped. 


Use new O-rings lubricated with clean refrigerant 
oil. 
Connect clutch wires to clutch field coil. 


Leak test, evacuate and charge system, then 
check for proper operation. 
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V-8 Gasoline Engines 
Removal 


1. 


Discharge refrigerant from system following 
recommended service procedures and safety 
precautions in Section 12-03, Air Conditioning 
General Service. 


Disconnect wire connector from clutch field coil 
connector. 


Remove retaining bolts from compressor 
manifolds and remove refrigerant lines. Plug 
refrigerant lines and compressor ports to prevent 
entrance of dirt and moisture. 


Remove bolts retaining compressor to brackets 
and remove compressor. 


Installation 


1. 


If a new service replacement compressor is being 
installed, remove shipping plugs and pour 120ml 
(four fluid ounces) of refrigerant oil into 
compressor. 


Transfer clutch components to new compressor. 
Refer to Section 12-O3F, Compressor and 
Clutch-FS-6. 


12-03B-43 
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REMOVAL AND INSTALLATION (Continued) 


FS-6 Compressor Instaliation — 7.5L Engine 


A/C 
COMPRESSOR 
Ф 4 


А/С COMPRESSOR & 
P/S PUMP 
ECONOLINE 


A/C COMPRESSOR & CLUTCH 3D673 
ASSY. (1 REQ'D) POWER STEERING PULLEY 
ASSY. 


N806020-S2 BOLT (TO ATTACH 190629 TO 
(4 REQ'D) 19E708) . | 382802-S2 
(REF.) STUD (PURCHASED AS PART OF (1 REQ'D) NUT (TO ATTACH 19E708 
ENGINE ASSY.) TO ENGINE) 
19E708 A/C COMPRESSOR & POWER . | 56576-52 
(1 REQ'D) STEERING PUMP ASSY. (4 REQ'D) BOLT (TO ATTACH 19E708 
BRACKET TO ENGINE) 
N801179-S2 SCREW (TO ATTACH 3A674 TO . |68209 
(3 REO'D) 19E708) (1 REQ'D) BELT TENSIONER ASSY. 
. | 56192-S2 
(1 REQ'D) BOLT (TO ATTACH 68209 
TO 19E708) 


CCL 3183-В 


Position compressor on its mounting brackets CAUTION: Be sure bolts are not 
and install five retaining bolts. Tighten to cross-threaded before tightening. Do not 
specifications. over tighten bolts or the aluminum threads 


: ) may become stripped. 
Install drive belt and adjust as described in М | рр | | 
Section 03-05, Engine Accessory Drive. Use new O-rings lubricated with clean refrigerant 


oil. 
Connect clutch field coil connector. 


Position compressor manifolds over compressor 
ports and start the retaining bolts. Tighten bolts to 
17-23 N-m (13-17 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


FS-6 Compressor Installation — 5.01 and 5.8L 
Engines 


FRONT 
OF 
VEHICLE 


COMPRESSOR & CLUTCH ASSY. BOLTS (PURCHASED AS A 

A/C SUCTION LINE COMPRESSOR ASSY. 

CAP ASSY. COMPONENT) 

A/C DISCHARGE LINE WIRING ASSY. 

CONDENSER ASSY. CCL 3614-A 


Leak test, evacuate and charge system as . Disconnect connector from clutch field coil. 
described in Section 12-03, Air Conditioning 


General Service. Remove retaining bolts from compressor 


manifolds and remove refrigerant lines. Plug 
Check compressor for proper operation. refrigerant lines and compressor ports to prevent 
entrance of dirt and moisture. 


Loosen pivot bolt and adjusting bolts. 


7.3L Diesel Engine (6E17 1 Compressor) . Remove drive belt from compressor pulley and 
Removal position out of the way. 


1. Discharge refrigerant from system following 
recommended service procedures and safety 


Remove five bolts retaining compressor to 
brackets and remove compressor from vehicle. 


precautions in Section 12-03, Air Conditioning 
General Service. 
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REMOVAL AND INSTALLATION (Continued) 


ITEM NO. 


ооо D G - 


— 


PART NAME 


DIESEL ENGINE ASSY. (7.3L) 

P/S PUMP MOUNTING BRACKET 

P/S PUMP ASSY 

BOLT (3A732 TO 19D624, 

A/C CLUTCH & COMPRESSOR ASSY 

A/C COMPRESSOR FRONT BRACE 
SCREW (190896 ТО 190629) 

SCREW (190897 ТО 190629) 

A/C COMPRESSOR MOUNTING BRACKET 
SCREW (19D624 TO ENGINE] 

SCREW (190896 ТО '9D897| 

SCREW (190896 TO `90624) 

SCREW (190897 TO 1906241 

SCREW .^9D896, 3С57! & 190624 TO ENGINE) 
A/C COMPRESSOR REAR BRACE 


SEE VIEW 
A 


BASIC 
PART NO. 


6007 

3A732 
3A674 
383721-S2 
19D629 
19D896 
N801179-S2 
N801179-S2 
19D624 
377379-S2 
389706-S2 
377379 S2 
377379-52 
389569-52 
190897 


VIEW ІМ DIRECTION 
OF ARROW A 


о 
4 


-а -> — — —Ə м) — М О) — — — — — — 


A/C 
#1A(3.515) 


V/P 


# 1-(2.835] 


#2-(3.535] 
#3-[4.235] 


P/S 


F.F.O.B 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


If a new service replacement compressor is being 
installed, remove shipping plates and pour 120ml 
(four fluid ounces) of refrigerant oil from 
compressor through compressor ports. 


Transfer clutch components to new compressor. 
Refer to Section 12-O3F, Compressor and 
Clutch-FS-6. 


Position compressor to mounting brackets. 
Install retaining bolts. 


Position compressor manifolds over compressor 
ports and start retaining bolts. Tighten bolts to 
17-23 N-m (13-17 ft-lb). 


CAUTION: Be sure the bolts are not 
cross-threaded before tightening. Do not 
over tighten the bolts or the aluminum 
threads may become stripped. 


Connect clutch coil electrical connector. 
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Install drive belt on compressor drive pulley and 
adjust belt tension to specification. Refer to 
Section 03-05, Engine Accessory Drive. 


Leak test, evacuate and charge system. Refer to 
Section 12-03, Air Conditioning General Service. 


Check compressor for proper operation. 
. Remove fender cover and close hood. 


Compressor Clutch and Field Coil 


Refer to Section 12-O3F and 12-O3E for information on 
the FS-6 and 6E 17 1 compressor and clutch assembly. 


Heater Hose and A/C Line Routing 


The following illustrations show heater hose and A/C 
line routing for the 4.9L (300 CID), 5.0L (302 CID), 
5.8L (351 CID), 7.5L (460 CID) gasoline engines and 
7.3L (447 CID) diesel engine. 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose and A/C Line Routing— 4.9L Engine 


ғ 


(2) FRONT OF VEHICLE 


8. | N804331-S79 | BOLT 
(2 REQ'D) 
REF. INTAKE MANIFOLD VACUUM 

FITTING 


LOCK COUPLING CLIP 
CLIP (PART OF WIRING ASSY.) 
WIRING ASSY. (ATTACHES WIRING ASSY. TO 
OIL DIPSTICK) 


CCL 3610-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose and A/C Line Routing — 5.0L Engine 


FRONT 
OF 
VEHICLE 


PART PART 
ITEM | NUMBER DESCRIPTION ITEM | NUMBER DESCRIPTION 


MANIFOLD & TUBE ASSY. 7. | (REF.) WIRING ASSY. 
COMPRESSOR & CLUTCH ASSY. 8. | N804331-S79 | BOLT 
JUMPER WIRING ASSY. (2 REQ'D) 
. | (REF.) 


VACUUM HOSE 
CAP ASSY. 
CONDENSER ASSY. 


INTAKE MANIFOLD VACUUM 
FITTING 
LOCK COUPLING CLIP 


10. | 19E746 


CCL 3611-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose and A/C Line Routing — 5.8L Engine 


A 774% 


— 


=. 


a 


0) 


FRONT 
OF 
VEHICLE 


PART А PART 
NUMBER DESCRIPTION NUMBER DESCRIPTION 
S REF.) WIRING ASSY. 
BOLT 


7. | ( 
š 8. | N804331-S79 
(2 REQ'D) 
9. š INTAKE MANIFOLD VACUUM 
FITTING 
10 | 19E746 LOCK COUPLING CLIP 


12-03B-50 


CCL 3812-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose and A/C Line Routing — 7.5L Engine 


OF 
VEHICLE 


MANIFOLD & TUBE ASSY. 


COMPRESSOR & CLUTCH ASSY. 


WIRING ASSY. 
VACUUM HOSE 
CAP ASSY. 
CONDENSER ASSY. 
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FRONT OF VEHICLE 


PART 
NUMBER 
(REF 


.) 
N804331-S79 
(2 REO'D) 
. | (REF) 


. | 19Е746 


INTAKE MANIFOLD VACUUM 
TT 


12-03B-51 


CCL 3613-A 
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REMOVAL AND INSTALLATION (Continued) 


Heater Hose and A/C Line Routing — 7.3L Diesel 
Engine 


FRONT 
"s VEHICLE 4) 
E 


PART PART 
ITEM | NUMBER DESCRIPTION ITEM | NUMBER DESCRIPTION 


19D629 COMPRESSOR & CLUTCH ASSY. (4 REQ'D) BOLTS (PURCHASED AS A 
19N617 A/C SUCTION LINE COMPRESSOR ASSY. 
19D702 CAP ASSY. COMPONENT) 

19972 A/C DISCHARGE LINE 12A581 WIRING ASSY. 

19710 CONDENSER ASSY. 


CCL 3614-A 
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SPECIFICATIONS 


ELECTRICAL SPECIAL SERVICE TOOLS 


Protective Device 35 Amp. Fuse F-6 in Fuse Panel Description | Number | | Motorcraft — 
Thermal Limiter in Blower Resistor Belt Tension Gage T63L-8620-A 


Circuit (Integra! with Resistor) 
Heater Control Cable Disconnect T83P-18532- 
Tool AH 
3/4 inch T85L-19623-A a 


Spring Lock Coupling Tool — 

1/2 inch 
Service Access Adapter D81L-19703-A 
Tee Adapter 087Р-19703-А| — | 


Fixed Orifice Тире Remover/ T83L-19990-A 
Replacer 
Broken Orifice Tube Remover/ T83L-19990-B 
Replacer 


үт.202 

YT227 
YT-204 
0550005 | YT288 
Ya 
pe 
Refrigerant 12 (R-12) Dichlorodifluoromethane CCL?F? | 


ESA-M17B2A Ford D4AZ-19B519-A 
Motorcraft YN1-A 14 Oz. Can TORQUE LIMITS 
YN-7 30 Lb: Container 


Blower Motor Blower Speed Amps Volts 
Current Draw Low 6.0 5 
(Amps and Voltage) Med. Low 8.0 7 


Med. High 15.0 10 Т81Р-19623- 


High 25.0 12.8 G2 
Maanetic Clutch 5/8 inch T83P-19623-C 
eae U | 3/8 inch Т81Р-19623- 
Current Draw — Approximately 3.75 Amps @ 12.8 Volts. G1 


illumination 
Control Assembly One ICP-161 Bulb 


REFRIGERANT 


Cycling Clutch control 
De-Icing Switch Close 42°Е 
Ореп 28°Е 


System Protection 


High Pressure Relief Valve Opens 3103kPa 
(450 psi) 


Capacity (Front System Only) 3-1/2 Lbs. Plus 1/4 Lb. Minus 0 
56 Oz. Plus 4 Oz. Minus 0 
1.588 Kg. Plus .113 Kg. minus 0 


(Front and Auxiliary System) 4-1/4 Lbs. Plus 1/4 Lb. Minus 0 
68 Oz. Plus 4 Oz. Minus 0 
1.928 Kg. Plus .113 Kg. Minus 0 


T 


Suction Hose to Evaporator Core 
Liquid Line to Expansion Valve 
Heater Hose Clamps 
Condenser to Mounting Bracket 
Condenser Mounting Bracket to 

Radiator Support 
Compressor to Bracket 
Compressor Bracket to Support to 

Engine (4.9L) 
Compressor Adjusting Bracket to 

Support Bracket (4.9L) 
Compressor Bracket to Engine (8-Cylinder) 
idler Pulley to Bracket (8-Cylinder) 
Compressor Brace to Engine 
Compressor Brace to Compressor 
Evaporator Case to Dash Panel 
Plenum to Evaporator Case 
Temperature Cable 

To Bracket at Evaporator Case 

To Cointro! Assembly 
Defrost Nozzle to Instrument 

Panel Opening 
Control Assembly to Support Bracket 
Control Support Bracket to Instrument Panel 


The fuse panel is located on the dash panel in 
passenger compartment left of steering column. 


17-22 | 1.92-2.48 
10-15] 1.12-1.69 


9-15] 1.02-1.69 
10-15| 1.12-1.69 


CL3449-2H 


12-03C-1 


Compressor and Clutch —FX- 15 
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SECTION 12-03C Compressor and Clutch —FX- 15 


SUBJECT PAGE 
DESCRIPTION AND OPERATION .............................. 12-03C-1 
MAINTENANCE 
Adding Refrigerant Oil......................................... 12-03C-2 
REMOVAL AND INSTALLATION 
Clutch Field Coil.................................................. 12-03C-6 
Clutch Hub and Pulley.......................................... 12-03C-4 
Manifold and Hose Assembly............................... 12-03C-4 
Shall SOA Meere rH 12-03C-7 


VEHICLE APPLICATION 


F-Series, Bronco Vehicles with 4.9L, 5.0L, 5.8L and 7.5L 
EFI Engines 


DESCRIPTION AND OPERATION 


The FX-15 is a swashplate design ten cylinder 
aluminum compressor utilizing the tangential design 
mount. The compressor mainshaft is driven by a belt 
from the engine crankshaft pulley. A one-piece lip-type 
seal (replaceable from the front of the compressor) is 
used to seal it at the shaft opening in the assembly. 
Five double acting pistons, positioned axially around 
the compressor shaft, operate within the cylinder 
assembly. The pistons are actuated by a swashplate 
that is pressed on the compressor shaft. The 
swashplate changes the rotating acting of the shaft to 
provide a reciprocating driving force to each of the five 
pistons. This driving force is applied, through shoes, to 
the midpoint of each of the double end pistons. 


Reed-type discharge valves are assembled on the 
valve plate which is located with the suction reed valve 
between the cylinder assembly and the head at each 
end of the compressor. The heads are connected with 
each other by gas-tight passageways through the 
cylinder assembly which direct the refrigerant gas to 
the suction and discharge ports located in the rear 
head. 


SUBJECT PAGE 
SPECIAL SERVICE TOOLS..................................... 12-03C-10 
SPECIFICATIONS.................................................. 12-03C-10 
TESTING 
Compressor External Leak Test........................... 12-03C-2 
Compressor Manifold Leak Test.......................... 12-03C-2 
Compressor Rotating Torque Check .................... 12-03C-3 
VEHICLE APPLICATION........................................... 12-03C- 1 


A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly (which is solidly 
coupled to the compressor shaft) is drawn rearward 
by magnetic force toward the pulley which rotates 
freely on the compressor front head casting. The 
magnetic force locks the clutch plate and hub 
assembly and the pulley together as one unit. The 
compressor shaft then turns with the pulley. When 
voltage is removed from the clutch field coil, springs in 
the clutch plate and hub assembly move the clutch 
plate away from the pulley, the clutch plate, hub 
assembly and compressor shaft cease to rotate. 


CCL 3141-A 
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MAINTENANCE 


Adding Refrigerant Oil 


The FX-15 compressor uses a unique high quality 
refrigerant oil (Part Number E73Z-19577-A) 
Motorcraft Part Number YN-9 or an equivalent 
refrigerant oil meeting Ford specification 
ESH-M2C31-A2. An oil charge of 207 ml (7 oz.) is 
used in a new system. It is extremely important that 
only the specified type and quantity of refrigerant oil 
be used in the FX- 15 compressor. If there is a surplus 
of oil in the system, it will circulate with the refrigerant, 
reducing the cooling capacity of the system. Using too 
little oil or oil not meeting the Ford specification will 
result in poor lubrication of the compressor. 


When it is necessary to replace a component of the 
refrigerant system, the procedures in this section must 
be followed to ensure that the total oil charge in the 
system is correct after the new part is installed. When 
the compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually,a balanced condition is 
reached in which a certain amount of oil is retained in 
the compressor and a certain amount is continually 
circulated. Ға component of the system is removed 
after the system had been operated, some oil will go 
with it. To maintain the original total oil charge, it is 
necessary to compensate for any loss by adding oil as 
required, to the new replacement part. 


The procedures for replacing oil are as follows: 


During Compressor Replacement 


A new service replacement FX- 15 compressor 
contains 207 ml (7 oz) of refrigerant oil. Prior to 
installing the replacement compressor, drain the 
refrigerant oil from the removed compressor into a 
calibrated container. Then, drain the refrigerant oil 
from the new compressor into a clean calibrated 
container. If the amount of oil drained from the 
removed compressor was between 90 and 148 ml (3 
to 5 oz), pour the same amount of clean refrigerant oil 
into the new compressor. If the amount of oil that was 
removed from the old compressor is greater than 148 
ml (5 oz) pour 148 ml (5 oz) of clean refrigerant oil into 
the new compressor. If the amount of refrigeration oil 
that was removed from the old compressor is less 
than 90 ml (3 oz), pour 90 ml (3 oz) of clean refrigerant 
oil into the new compressor. 


NOTE: The suction accumulator-drier and orifice tube 
should also be replaced whenever the compressor is 
replaced. 


During Component Replacement 


When replacing other components of the air 
conditioning system, measured quantities of the 
specified refrigerant oil should be added to the 
component to ensure that the total oil charge in the 
system is correct before the system is operated. 
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Clean refrigerant oil should be added to the 
replacement components as follows: 


e Evaporator Core: Add 90 ml (3 oz). 
e Condenser: Add 30 ml (1 oz). 


ө Accumulator: Drain oil from removed 
accumulator-drier. Add same amount plus 60 ml (2 
oz) of clean refrigerant oil to new accumulator. 


Clean refrigerant oil should be poured directly into the 
replacement component. 


If any other components such as an orifice tube or a 
hose are replaced, no additional refrigerant oil is 
necessary unless a hose bursts with a fully charged 
system. Then, the addition of refrigerant oil may be 
necessary with the amount to be determined by the 
technician. The suction accumulator-drier should also 
be replaced under these circumstances. 


TESTING 


Compressor Manifold Leak Test 


1. Tighten the manifold retaining bolt to 18-23 N-m 
(13-17 ft-lb). 


2. Addrefrigerant to the system if necessary. 


Leak test the manifold O-ring seals using a 
flame-type or electronic-type leak detector. Refer 
to Section 12-03 Air Conditioning General Service 
for operating instructions and safety precautions 
when using a flame-type leak detector. 


If no leaks are found, the manifold O-rings seals 
are good. 


If a leak is found at the manifold and the manifold 
attaching bolt is tightened to 18-23 N-m (13-17 
ft-Ib), install new manifold O-ring seals as outlined. 
Then, repeat the leak test. 


Compressor External Leak Test 


1. If the compressor is on the vehicle, discharge the 
system following the recommended service 
procedure. 


Remove the compressor from the vehicle. 


Install Pressure Test Fitting Tool T89P-19623-H 
or equivalent on the rear head of the compressor 
using the existing manifold attaching bolt. 


Connect the high and low pressure lines of a 
manifold gauge set to the corresponding fittings 
on the Manifold Pressure Test Fitting Tool. 


12-03C-2 
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TESTING (Continued) 


MANIFOLD 
GAUGE SET 


Attach the center hose of the manifold gauge set 
to a refrigerant container standing in an upright 
position. 


Using the clutch hub, hand-rotate the compressor 
shaft ten revolutions to distribute the oil inside the 
compressor. 


Open the low pressure gauge valve, the high 
pressure gauge valve and the valve on the 
refrigerant container to allow the refrigerant 
vapor to flow into the ccimpressor. 


Using a flame-type leak detector, check for leaks 
at the compressor shaft seal and the compressor 
center seal. Refer to Checking For Leaks” in 
Section 12-03 Air Conditioning General Service 
for the operating instructions and safety 
precautions when using a flame-type leak 
detector. 


If a shaft seal leak is found, install a new shaft 
seal following the procedure given in this section. 
If an external leak is found at the center joint of 
the compressor, install a new compressor 
assembly. 


. When the leak test is completed, close the 
manifold gauge valves (both high and low) as well 
as the valve on the refrigerant container. 


TO REFRIGERANT 
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PRESSURE TEST 
ADAPTER 
T89P-19623-H 
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. Slowly remove the gauge set hoses from the 
pressure test fitting tool. (Allow the refrigerant to 
escape from the compressor). 


. Install the compressor on the vehicle. 


. Leak test, evacuate and charge the system 
following recommended procedures. Observe all 
safety precautions. 


Compressor Rotating Torque Check 
The rotational torque of a used compressor should be 
checked if excessive compressor drag is suspected. 


1. Discharge refrigerant system following 
recommended service procedures. Observe all 
safety precautions. 


Remove refrigerant hose and manifold assembly 
from compressor. Use care not to allow dirt to 
enter compressor. 


Remove the compressor from the vehicle. 


Rotate compressor clutch shaft and note the 
torque required to rotate the shaft one complete 
revolution. This is not a starting torque. 
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TESTING (Continued) 


5. Ifthe rotational torque exceeds specification, 
replace the compressor assembly. 


If the rotational torque is less than specified, 
excessive drag does not exist in the compressor. 
Install the manifold and hose assembly and leak 
test, evacuate and charge the system. 


Check the system for proper operation. 


REMOVAL AND INSTALLATION 


Manifold and Hose Assembly 
Removal 


1. Discharge the refrigerant from the system 
following the recommended procedures. Remove 
bolt attaching manifold and hose/tube assembly 
to the rear head of the compressor. 


MANIFOLD 
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Clutch Hub and Pulley 
A disassembled view of the clutch assembly and 


related parts is shown in the illustration. 


PULLEY 
SNAP 


AND BEARING 
ASSEMBLY 


Disconnect other ends of suction and discharge 
lines. Remove any bracket attachments and 
remove manifold and hose/tube assembly from 
vehicle. 


Installation 


1. Lubricate new O-rings with clean refrigerant oil 
and position them in the O-ring grooves of the 
compressor rear head. 


Position manifold and hose / tube assembly to 
rear head of compressor making sure manifold 
pilots are positioned in compressor port 
openings. Install manifold attaching bolt and 
tighten bolt to specification. 


Connect other ends of suction and discharge lines 
using new lubricated O-rings. Install bracket 
attachments disconnected during removal. 


Leak test, evacuate and charge the system 
following the recommended procedures. Observe 
all safety precautions. 


BOLT (6 mm) 


CCL 3304-C 
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Removal 


1. Remove the clutch hub retaining bolt. Use 
Spanner Wrench T70P-4067-A or equivalent. 


8 mm 
SOCKET 


UNIVERSAL 
SPANNER WRENCH 
HOLOING HUB 


CCL 3305-A 


2. Pull clutch hub and shims from compressor shaft. 


If hub cannot be pulled from compressor shaft, 
screw a 6mm bolt into the shaft hole of the clutch 
hub to force the hub from the shaft. 


8 mm BOLT 
THREADED INTO HUB 


OA ЧОЛА NIIS 
Aaa a a, 
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3. Remove the pulley retaining snap ring. 
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SNAP 
RING 
PLIERS 


CCL 3307-A 

4. Pullthe pulley and bearing assembly from 
compressor. 

Installation 

1. Clean pulley bearing surface of compressor head 
to remove any dirt or corrosion. 

2. Install pulley and bearing assembly on 
compressor. The bearing is a slip fit on the 
compressor head and if properly aligned, it 
should slip on easily. ' 

3. Install pulley retaining snap ring with bevel side of 
snap ring out. 

4. Place one nominal thickness spacer shim inside 
the hub spline opening and slide the hub on the 
end of compressor shaft. 

5. Thread a new 6mm hub retaining bolt into end of 
compressor shaft. Tighten hub retaining bolt to 
11-13 N-m (8-10 ft-lb) DO NOT USE AIR TOOLS. 

6. Check clutch air gap between clutch hub and 


pulley mating surfaces with a feeler gauge. The 
air gap should be between 0.45 and 0.85mm 
(0.018 and 0.033 inch). Check at three locations 
equally spaced around the pulley. 


CCL 3308-A 
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REMOVAL AND INSTALLATION (Continued) 


If clutch air gap is not within 0.45 to 0.85mm 
(0.018 to 0.033 inch), repeat steps 4 through 6 
with various thickness shims until air gap is within 
specified limits. 


When installing a new clutch, cycle it ten times at 
idle to burnish the clutch and prevent slippage. 


PULLER 
T77F-4220.B1 


Clutch Field Coil 


The clutch field coil is pressed on the front head of the 
compressor. Special service tools are required to 
remove and install the coil. 


SHAFT 
Removal PROTECTOR 


TOOL 
Remove the compressor from the vehicle T89P 19623-ҒН 
following the recommended service procedure. 


Remove the clutch hub and pulley following the 
procedure given. 


Install Shaft Protector Tool T89P-19623-FH, or 
equivalent, on the nose opening of the 
compressor. 


Install a 2-jaw Puller T77F-4220-B 1 or equivalent, 
on the compressor. Place the tip of the puller 
forcing screw in the center pilot of the shaft 
protector and the jaws of the puller around the 
back edge of the field coil. 


Tighten the puller forcing screw to pull the coil 
from the compressor head. DO NOT USE AIR 
TOOLS. 


CCL 3422-A 


Installation 


1. Clean the coil mounting surface on the front head 
to remove any dirt or corrosion. 


2. With the compressor in a vertical position (nose 
up), place the field coil in position on the 
compressor front head. Check to ensure that the 
Coil electrical connector is positioned correctly. 


3. Place the Coil Pressing (Installer) Tool 
T89P-19623-EH or equivalent, in position over 
the compressor nose and to the inner radius of 
the field coil. 


4. Position 2-jaw Puller Tool D8OL- 1 102-L or 
equivalent, on the compressor and the Coil 
Pressing Tool T89P-19623-EH as shown. Тһе 
jaws of the puller should be firmly engaged with 
the rear side of the compressor front mounts. The 
forcing screw must be piloted on the center mark 
of the pressing tool. 


5. Tighten the forcing screw with a hand wrench until 
the coil is pressed on the compressor front head. 
DO NOT USE AIR TOOLS. Check to ensure that 
the field coil bottoms against the head at all 
points around the coil outer diameter. 
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REMOVAL AND INSTALLATION (Continued) 


6. Install the clutch pulley and hub on the 
compressor as outlined. Adjust the air gap, as 
necessary. 


PULLER 
D80L 1'02-L 


COIL 
PRESSING 

TOOL 
T89P-19623 EH 


CCL 3423-A 


Shaft Seal 


The refrigerant system must be discharged and the 
compressor must be removed from the vehicle prior to 
replacing the compressor shaft seal. 


Removal 
1. Remove clutch hub from compressor as outlined. 
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2. Remove shaft seal felt from nose of compressor 
with O-ring Tool T7 1P-19703-C or equivalent. 


UNIVERSAL O-RING 
REMOVER TOOL 
T71P-19703-C 


CCL 3309-A 


3. Blow any debris from inside the compressor nose 


with LOW PRESSURE compressed air. Then, 
clean the inside and outside nose area of the 
compressor with a lint free cloth to remove any oil 
and dirt. 


4. Remove shaft seal retaining snap ring from inside 


compressor hose with Snap Ring Remover 
T89P-19623-DH or equivalent, as described in 
the following steps. 


5. Insert the tip of the Snap Ring Remover 


T89P-19623-DH into one of the snap ring eyes 
(View A). 


6. Rotate the Snap Ring Remover to position the 


tool tip and the snap ring eye closest to the 
compressor shaft (View B). 


7. Pull the Snap Ring Remover up quickly while 


keeping the tool shaft against the side of the nose 
opening and remove the snap ring (View C). 


12-03C-7 
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REMOVAL AND INSTALLATION (Continued) 


PULL 
UPWARD 
QUICKLY 


SNAP RING 
EYE 


VIEW A VIEW B VIEW С CCL 3412-A 
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REMOVAL AND INSTALLATION (Continued) 


8. Position Shaft Seal Remover Tool 
T89P-19623-BH or equivalent over compressor 
shaft and push tool into hose of compressor and 
down against shaft seal. Engage end of tool with 
internal diameter of shaft seal. While holding the 
hex part of the tool, turn tool handle clockwise to 
expand tool tip inside seal inner radius. Then, pull 
shaft seal from the compressor with the tool. 


TURN CLOCKWISE 
TO EXPAND END 


INSIDE SEAL 


SHAFT St AL 


TOOL TROP 19622 Bra 


SHAE) SEAL REMOVER TOOL 
ІНӘР 19023 BH 


CCL 3310-A 


Installation 


1. Obtain a new Shaft Seal Kit (Basic Part No. 
-19D665-). Carefully remove the contents of the 
kit from the package. A plastic Shaft Seal 
Protector is included with each kit. Inspect the 
protector for any burrs or other damage. Do not 
use the protector if it is damaged. Obtain another 
Shaft Seal Kit, if necessary, and use the 
protector from it. 


2. Using aclean lint free cloth, clean the compressor 
shaft and the seal pocket inside the compressor 
nose. 
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3. Dip the shaft seal protector and shaft seal in 
clean Refrigerant Oil (E73Z- 19577-A). Position 
the shaft seal on the protector with the lip of the 
seal pointing toward the large end of the 
protector. 


SHAFT SEAL 
PROTECTOR 
T89P-19623-CH 
CCL 3413-A 


4. Place the shaft seal protector with shaft seal 
over the end of the compressor shaft. 


SHAFT 
SEAL PROTECTOR 
T89P-19623-CH 


SEAL 22 CCL 3311-B 


5. Using Shaft Seal Installer Tool T89P-19623-AH ог 
equivalent, slowly push seal down shaft protector 
onto compressor shaft until seated. 


SHAFT SEAL 
INSTALLER TOOL 
T89P-:9623-Ah 


CCL 3312-A 
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REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


Remove installer tool and shaft protector from 
compressor shaft. 


тарон 
k iss 
E NN 


Place a new shaft seal retaining snap ring into the 
compressor nose opening and seat the snap ring 
into the groove. 


Leak test the shaft seal installation after rotating 
the compressor shaft about ten revolutions with 
the clutch hub. Refer to Compressor External 
Leak Test. 


9. Install a new shaft seat felt in hose of 
compressor. 


TésP- 196230 
TiGP-19623A 
ТЫР 196237 
Te8F-t9923-E8 


10. Install clutch hub on compressor as outlined. 


SPECIFICATIONS 


COMPRESSOR SPECIFICATIONS 


SWASHPLATE, 5 DOUBLE 
ACTING PISTONS — AXIAL TYPE 


10.4 CID (170cc) 


CLOCKWISE 


ROTATIONAL TORQUE 
(Maximum, manifold removed) | 10 Nm — (7 Ft-Lb) 


REFRIGERANT OIL 
Ford Specification ESH-M2C31-A2 


Capacity (System Total) 207 ml (7 ounces) 
295 ml (10 ounces) with 


auxiliary A/C 


Part Number Е732-19577-А 
Motorcraft YN-9 


MAGNETIC CLUTCH 
Air Gap Between Pulley 0.45 mm-0.85 mm 
and Hub (0.018-0.033 inch.) 
Current Draw 4.36 Amps @ 12.8 volts 
Run-Out (Maximum) 0.02 inch-Radial or Axial 


TORQUE LIMITS 
Hose & Manifold Assy. 
to Compressor 17.5-23.0 Nm (17 Ft-Lb) 


Clutch Hub Bolt 11.0-14.0 Nm (8-10 Ft-Lb) 
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SECTION 12-03D Air Conditioning and/or Heater 
Systems —Side Mounted Auxiliary 
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VEHICLE APPLICATION 
E-150 through E-350 Vehicles 


DESCRIPTION 


An auxiliary climate control system is available as an 
option that can be used in combination with some of 
the main climate control system. The chart lists the 
main and auxiliary system applications. 


BODY STYLE 


REG. CARGO VAN 
SUPER CARGO VAN 
REG. WINDOW VAN 
SUPER WINDOW VAN 
REG. CLUB WAGON 
SUPER CLUB WAGON 


HEATER AIC - HEATER 
BASE SYS. | Aux. 5Ү5(1)) BASE sys | aux. sys Q 


x 

x 

x 

x 
NOTES: 


NOT AVAILABLE ON VEHICLES WITH A 124“ WHEELBASE 
WITH P205 TIRES 


(2) NOT AVAILABLE ON CLUB WAGONS WITH BASE TRIM 


CCL 3004-A 


The auxiliary system is available as a combination air 
conditioning and heating system if the main system 
has the same combination. The illustration shows the 
components of a typical auxiliary air conditioning and 
heating system. 


The interior components of the system are mounted on 
the LH side of the vehicle, between the side windows 
and floorpan and rearward of the driver's seat. All 
components, including the blower motor and wheel, 
resistor, wiring grommet and seal, A/C core and seal, 
heater core and seal, and expansion valve, are 
serviceable from the inside of the vehicle. 


To remove any of the components, it is necessary to 
remove the auxiliary A / C-heater cover assembly and 
the first bench seat on vehicles so equipped. To 
service the heater and/or air conditioner as an 
assembly, it is also necessary to remove the LH side 
window garnish moulding and loosen the forward 
portion of the auxiliary duct assembly. The duct 
assembly is attached to the side of the body with ten 
screws. 
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DESCRIPTION (Continued) 


AUX A/C - HEATER BLOWER MOTOR 


BLOWER MOTOR ASSEMBLY 


A/C 
COMPRESSOR 
-19D629- 


EVAPORATOR 
CORE 
ASSEMBLY 


SUCTION 
ACCUMULATOR/DRIER 
-19C808- 


CONDENSER ASSEMBLY 
-19710- 


CCL 3005-A 


Control Assembly The auxiliary blower switch provides four operating 


speeds (HIGH, MEDIUM HIGH, MEDIUM LOW, and 
LOW) plus an OFF position. This switch is located 
near the right edge of the control assembly. The 
auxiliary blower switch will not function in any of its 
operating positions unless the function selector lever in 
the main system is in a position other than OFF. 


The illustration illustrates the type of control assembly 
that would be installed when: 1) the vehicle is 
equipped with an A / C-heater system or 2) equipped 
with a heater only system. From the location of the 
control in the instrument panel, the driver and front 
seat passenger have access to the function and 
temperature levers in the main system, as well as to 
the separate switches that control blower motor 
speeds in the main and auxiliary units. 
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DESCRIPTION (Continued) 


ө HI [coo aso 1411414. 
I: МЕТ СЫМ, e M 


А/С —— — E 
OFF МАХ NORM VENT FLOOR MIX Ф 
е е e 


FRONT VIEW OF A/C - HEATER CONTROL ASSEMBLY 
WITH MAIN & AUXILIARY BLOWER SWITCHES 


FUNCTION LEVER AIR DISCHARGED TO PASSENGER COMPARTMENT 


POSITION MAIN SYSTEM(1) | | | AUXILIARY SYSTEM (2) | 


ps o UTE OS OUO INACTIVE - NO BLOWER OPERATION | INACTIVE - NO BLOWER OPERATION 
RECIRCULATED AIR TO 
МАЗЬ INSTRUMENT PANEL REGISTERS 
| NORM AIC OUTSIDE AIR TO 
VENT INSTRUMENT PANEL REGISTERS 
— OUTSIDE AIR TO FLOOR OUTLETS 
WITH BLEED TO DEFROSTERS 
і OUTSIDE AIR TO FLOOR OUTLETS 
AND DEFROSTERS 


DEFROST OUTSIDE AIR TO DEFROSTERS 


RECIRCULATED AIR THROUGH 
AUXILIARY DUCTS 


(1) TEMPERATURE BLEND DOOR 
POSITION WILL DETERMINE AIR 
TEMPERATURE IN ALL FUNCTION 
SELECTOR LEVER POSITIONS. 


II : e HI 
7): 


ОҒЕ МЕМТ 
e e 


FLOOR 
g 


~ 


Мыса, 


(2) DIRECTION OF AIRFLOW ТО 
REGISTERS, FLOOR OUTLETS OR 
BOTH DEPENDS UPON POSITION 
OF AUXILIARY SYSTEM 3-POSITION 
FUNCTION SELECTOR LEVER. 


Hi 


FRONT VIEW OF HEATER ONLY CONTROL ASSEMBLY | | : 
WITH MAIN & AUXILIARY BLOWER SWITCHES 
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12-03D-4 
DESCRIPTION (Continued) 


Function Selector Lever 


In addition to using the thumbwheel louver control in 
the four (of five) rearward auxiliary duct registers, the 
rear seat passengers can adjust airflow witha 
3-position function selector lever. 


REGISTERS P 


Air Conditioning and/or Heater Systems —Side Mounted Auxiliary 


As shown, a door operated by the lever can be set 
fully forward to direct all airflow to the four rear duct 
registers. (The forward duct register is located ahead 
of the function lever. As a result, it is not affected by 
lever position.) With the door in the middle position, 
airflow is directed in approximately equal quantities to 
the duct register and floor outlets. With the door in the 
fully rearward position all air is directed through the 
floor outlets. 


AIR FLOW SPLIT 
BETWEEN FLOOR AND 
REGISTER OUTLETS 


AIR FLOW TO 
REGISTER OUTLETS 


AIR FLOW 
TO FLOOR OUTLETS 


L2159-2C 
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12-03D-5 
DESCRIPTION (Continued) 


Expansion Valve 


The expansion valve automatically regulates the flow 
of refrigerant into the evaporator, and is the dividing 
point in the system between high and low pressure 
refrigerant. 


The temperature sensing оиб, clamped to the suction 
(outlet) tube on the evaporator, measures the 
temperature of the refrigerant in the suction tube and 
transmits the temperature variation to the expansion 
valve. This temperature variation regulates the 
refrigerant (R- 12) flow to the core. When the bulb 
senses a high temperature, the valve opens and floods 
refrigerant through the evaporator core. When the 
bulb senses a low temperature, the valve starts 
closing to shut off the refrigerant to the evaporator 
core. 


AUXILIARY HEATER 
INLET HOSE 
- 188402 - 


EXPANSION VALVE 
- 19849 - 


CONDENSER 


LIQUID LINE 
EVAPORATOR TO d ЛЕН TO EVAPORATOR 
TUBE ASSY 
COMPRESSOR h = ВЕ AS 
HOSE ASSY | 
- 19N617 - 
CCL 3006-B 


Air Conditioning and/or Heater Systems— Side Mounted Auxiliary 
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Auxiliary A/ C-Heater Cover Assembly 


The cover assembly is attached to the body with 
sixteen screws on both van and club wagon vehicles. 
On vehicles so equipped, the first bench seat must be 
removed to service the cover assembly. The auxiliary 
duct assembly must be installed prior to installing the 
cover assembly. 


SCREW-380651-S9 
(11 REQUIRED) 


SCREW —55962-847 (5 REQUIRED) 


COVER ASSEMBLY -19A612 


AUXILIARY DUCT AND 
TRIM PANEL ASSEMBLY — 180283 


L3448-1B 


On vehicles not equipped with an auxiliary A / C-heater 
duct assembly, a register assembly is attached to the 
discharge opening as shown. 


To remove the auxiliary A / C-heater duct it is 
necessary to remove the cover assembly, LH body 
side window garnish moulding, and the first two bench 
seats on vehicles so equipped. The duct assembly is 
attached to the body by fifteen screws on club wagon 
vehicles, seven screws on van vehicles and four 
screws on Super Wagon vehicles. 
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DESCRIPTION (Continued) 


To access the function selector lever and door for Registers 
service, it is necessary to remove the auxiliary duct 
assembly from the vehicle, and the duct outer panel 
from the duct inner panel. 


The five register assemblies can be adjusted to direct 
air as desired. The register louvers can be closed to 
block most of the airflow. The forward register 
assembly can be rotated to totally block the airflow. 
To remove the register, pry on the end pivot with a thin 
blade to separate the pivot from the pivot hole and pull 
the barrel assembly from the register housing. The 
pivot ends of the barrels may have different sizes to 
control register position when installed. 


EVAPORATOR 
COVER 
ASSEMBLY 
19A612 


REGISTER 
ASSEMBLY 


RETAINER 
18A395 


(2 REQ'D) 


INSTALLATION OF REGISTER 
ASSEMBLY FOR 
VEHICLES WITHOUT AUXILIARY HEATER 
- AIR CONDITIONER DUCT ASSEMBLY 

VIEW A 


L5335-1A 


12-03D-7 Air Conditioning and/or Heater Systems—Side Mounted Auxiliary 12-03D-7 
a се асуы A шс a fi ag Te MEE EIS et Ye Pe ee ee a СС 


DESCRIPTION (Continued) 


COVER ASSY. 


L2161-2bE 


DIAGNOSIS AND TESTING 


Blower Motor Voltage Test . With engine running (battery voltage 


All auxiliary system blower motor electrical circuits e = ee be 2. 
use ground side switching to control the blower motor switch position shown ed е g diagrams 
speed. When performing blower motor voltage tests Connectors for the heater and/or A/C system 
on a system using ground side switching, the voltage ate shownimthieconnector ilistral 2- 
reading must be taken at the ground side of the motor | 
(between the motor and the resistor assembly, 

otherwise the voltage reading will be battery voltage. 


Blower Motor Current Draw Test 
1. Separate the blower motor ground (orange) wire 
Test Procedure from blower motor resistor. 


1. Insert probes of voltmeter into wire holes of . Connect positive (+) ammeter lead to female 
blower motor hardshell connectors and make spade connector on motor wire, and negative (-) 


contact with wire terminals. ammeter lead to blower motor resistor. 


2. Measure voltage drop across motor. . With a fully charged battery, operate blower in 
each switch position and record current draw 
(amps). The current draw for each switch 
position should approximate the values shown in 
the charts in the wiring diagrams. 
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DIAGNOSIS AND TESTING (Continued) 


Main and Auxiliary Blower Wiring Diagram 


HEATER WIRING DIAGRAM 
MAIN AND AUXILARY SYSTEMS 


FROM JUNCTION 
“apas BLOCK OR 
91 
! | AUXILIARY 
| | 753 753 BATTERY RELAY 
| Т 15А, 
= TO 
18110 FUSE LINK 
MAIN 
iilo BLOWER FUSE 
MOTOR 515] огв LINK 
RELAY 302 
a7 1Y 
C1102 
FUNCTION es 
SELECTOR = AUXILIARY 
SWITCH BLOWER 
RELAY 
= C1102 
YIR YIR 
FUSE 
LINK 
18 GA. WHITE 
7В 
C1117 saly 
C1154 
BLOWER 884 | Y 
RESISTORS ciiis 
MAIN BLOWER SWITCH 884| Y 
TERMINAL CONTINUITY C1110 


CONNECTIONS* 


C1116 БЕ 
AUXILIARY 
FRONT MOTOR: 
BLOWER 
SWITCH 0 
C1106 


AUXILIARY HEATER 
BLOWER 
MOTOR 
RESISTOR 


$205 


270 | BK/Y 
C1106 
THERMAL 
(*) Common Terminal-2 ot ean 
(**) Common Terminal-1 
261 C1105 261 C1106 
O/BK O/BK 
751 C1105 751 C1106 
DB/W DB/W 
752 C1105 752 C1106 
Y/R Y/R 
“BLOWER. 754 C1105 js, C1106 
SWITCH —a) X aw S 
AUXILIARY 
BLOWER 
RESISTORS 


AUXILIARY 
BLOWER 
SWITCH 


BK 


CCL 3007-B 
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DIAGNOSIS AND TESTING (Continued) 


Main and Auxiliary Blower Wiring Connectors 


C1102 PART OF 


19A8 
TO AUXILIARY RENESA 
BLOWER 
MOTOR 


RELAY 


753 Y/R 
884 Y 
883 O 


IN ENGINE COMPARTMENT 
LEFT SIDE 
ON DASH PANEL 


NOTE: ONE REALY (INBOARD) 
USED FOR AUXILIARY BLOWER. 
(AUXILIARY A/C OR HEATER) 


ANOTHER RELAY (OUTBOARD) 
USED FOR STANDARD BLOWER. 


C1110 


PART OF 

PART OF 19949 
AUX BLOWER OR 19A885 
MOTOR HARNESS 


өк--4) [Ex— 884 Y 


INSIDE VEHICLE, UNDER 
AUX BLOWER COVER 


C1117 PART OF 
19A885 HARNESS 


TO 
BLOWER 
MOTOR 
RESISTOR 
(FRONT A/C) 


268 R/BK 
57 BK 
270 BK/Y 
269 BL 
PART OF 


[eP— о BLOWER 


MOTOR 


BEHIND INSTRUMENT PANEL 
RIGHT OF COLUMN 


PART OF C1105 C1106 PART OF 
194885 HARNESS 19949 HARNESS 
TO AUX PART OF PART OF TO AUX 
19949 HARNESS 190605 HARNESS | BLOWER PART OF 
MOTOR BLOWER 
RESISTOR MOTOR 
752/Y/R 
oh 754 LGW 
261 O/BK 
751 DB/W 


TO SMALL 
(GR. _PART OF AUX 


RESIS- BLOWER MOTOR 
TOR 


879 BK/O 


751/DBW 751 DBW 
752 Y/R 752 Y/R 

754 LGW 754 LG/W 

261 O/BK 261 B/BK 


268 R/BK i 19949 
(HEATER 
269 PEE ONLY) CP 270 aki 


PART OF 
19949 
HARNESS (1) 
INSIDE VEHICLE, UNDER 
AUX BLOWER COVER 


NOTE: (1) THIS HARNESS 
USED ONLY IF VEHICLE 
HAS AUXILIARY HEATER 


270 ВК/Ү | 
371 рел —О) Q— 371 PK/W 


UNDER BODY, ABOVE LEFT 
FRAME RAIL, FORWARD OF 
AUXILIARY BLOWER ASSEMBLY 


BEHIND INSTRUMENT PANEL 
CENTER OF VEHICLE 


C1111 


C1113 PART OF 


19A885 HARNESS 


PART OF PART OF PART OF PART OF 
14401 194885 HARNESS | 194885 194885 
HARNESS HARNESS HARNESS с" 


261 0/8 I n 
260 R/BK = 


UNDER INSTRUMENT PANEL 
ON CONTROL ASSEMBLY 


181 0—9 (e—— 181 О 


348 ito 348 GR/W 
347 BK 


BEHIND INSTRUMENT PANEL 
RIGHT SIDE NEAR PLENUM 


BEHIND INSTRUMENT PANEL 
RIGHT OF COLUMN 


C1167 PART OF HARNESS 
- 14401 - 


ЕИЗ PART OF 
HARNESS 


C1118 PART OF 
19A885 HARNESS 


TO - 14A464 - 

FUNCTION 

SELECTOR 2-CIRCUIT CONNECTOR 0500-14489-AB 
SWITCH 


348 GR/W P 348 GR/W 
753 Y/R "£ 181 O 


BEHIND INSTRUMENT PANEL 
CENTER OF VEHICLE 


BET. MAIN BLOWER MOTOR 
AND 
BLOWER RESISTORS 


BET. AUX. BLOWER RELAY 
AND AUX BLOWER MOTOR 


SEE EVTM 
MANUAL 


CCL 3008-B 
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DIAGNOSIS AND TESTING (Continued) 


A/C-Heater Main and Auxiliary Blower Wiring 
Diagram 


HOT AT ALL TIMES 


HOT IN RUN 
r1 О 
FUSE 
| PANEL FUSE 
| aisa l 20 | LINK 
L J 181 TO GA 
OVERDRIVE BL 
181 ii BR/O CANCEL SWITCH 
Н BR/O 
LJ CT 37 + 
BLOWER 
MOTOR 
RELAY 


FUNCTION 
SELECTOR 
АМЫ SWITCH 


DEFROST 


© MIX 
È DEFROST off 


348 T 


753 
348 [ise 


Y/R 


BLOWER 
MOTOR 


e 
4.9L, 5.01, 

iix | е” 261 22 овк 
A/C CLUTCH e 
CYCLING PRESSURE O/BK 

348 Ë LG/P SWITCH 261 Ë O/BK 
OPEN BELOW 169 kPa (24.5 PSI) 
ооо CLOSED ABOVE 293 kPa (43.5 PSI) LGWER 
ENGINE Ez 1 ur w ЕЛ RESISTOR 
CONTROL 10, p» 
(ЕЕС)! ВК/Ү 


MODULE t — = 


347 Í вк/ү THERMAL 
LIMITER 
347 
BK/Y 
14A604 COMPRESSOR АС 
COMPRESSOR 
(НЕН eoe" CLUTCH 
$5 „|. 
e I e 
1 ° | 
FOR { | 
э CONTINUATION ° 
T TO AUXILIARY SYSTEM CIRCUIT = = 
WIRE COLORS WIRE COLORS (CONT.) SYMBOLS 
BK — BLACK O/BK — ORANGE/BLACK А CONNECTOR 
BKN — BLACK/YELLOW O/R — ORANGE/RED 
BR/O — BROWN/ORANGE R/O — RED/ORANGE @ SPLICE 
LB/O — LIGHT BLUE/ORANGE Y — YELLOW e 
LG/P — LIGHT GREEN/PURPLE == GROUND CCL 3603-A 


Y/R — YELLOW/RED 


12-03D-11 


Air Conditioning and/or Heater Systems —Side Mounted Auxiliary 12-03D-11 
DIAGNOSIS AND TESTING (Continued) 
A/C-Heater Main and Auxiliary Blower Wiring 
Connectors 
SEE FIG. 11 
FOR MAIN SYSTEM 
PORTION OF TOTAL 
MAIN & AUXILIARY CIRCUIT 
HOT AT ALL TIMES 
AUXILIARY AUXILIARY 
HEATER HEATER 
WITH OR BLOWER 
WITHOUT MOTOR 
AUXILIARY RESISTOR 
AIC 
270 Í BK/Y 
AUXILIARY ----- 
AUXILIARY AIC | 
BLOWER WITHOUT 
AUXILIARY l 
HEATER 
AUXILIARY 
BLOWER 
261 268 268 RESISTORS 
ET — a 
O/8K BK/O | BK/O 
751 269 C - ——— 1 THERMAL 
D8/W LB/O i LB/O LIMITER 
үс 
AUXILIARY —ahəyss w... НИНИ L... 
core ҮН í R/BK | R/BK 
LGW BR/O C410 BR/O 
57 [ в. 
sr] эк 
e WIRE COLORS WIRE COLORS (CONT .) SYMBOLS 
BK — BLACK O/BK — ORANGE/BLACK 
57 Ë BK TOR 
| BK/Y — BLACK/YELLOW O/R — ORANGE/RED ^ ыы 
| BR/O — BROWN/ORANGE R/O — RED/ORANGE @ SPLICE 
e LB/O — LIGHT BLUE/ORANGE Y — YELLOW e 
= LG/P — LIGHT GREEN/PURPLE Y/R — YELLOW/RED == GROUND 


Vacuum System Tests 


Vacuum is used to control water valve operation. Refer 
to Section 12-03B A/C Heater System-E- 150—E-350 
for vacuum system test procedure. 


Refrigerant System 


Refer to the refrigerant system tests in Section 
12-03B A/C Heater System-E- 150—E-350 for 
refrigerant system diagnosis. 


CCL 3604-A 


REMOVAL AND INSTALLATION 


Auxiliary Heater and/or Air Conditioner Cover 
Assembly 

Removal and Installation 

1. Remove first bench seat, if so equipped. 

2. Remove auxiliary heater and/or air conditioner 


cover assembly attaching screws and remove 
cover. 


To install, position cover assembly to body side 
panel and install attaching screws. 
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REMOVAL AND INSTALLATION (Continued) 


4. Install bench seat, if removed. Tighten retaining Auxiliary Duct and Trim Panel Assembly 
bolts 34-6 1 Nm (25-45 А-6). The installation of the auxiliary duct and trim panel | 
assembly is illustrated. The auxiliary heater and/or air 
| нр conditioner cover assembly must be removed before 
LI C ы ыы (11 REQUIRED] removing the auxiliary duct and trim panel assembly. 


COVER ASSEMBLY -19A612 


AUXILIARY DUCT AND 
TRIM PANEL ASSEMBLY —18D283 


L3448-18 
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REMOVAL AND INSTALLATION (Continued) 


SCREW ы 
385893-S9 


(15 REQ'D) 


AUXILIARY DUCT ASSEMBLY | 


Auxiliary Duct Assembly 
Super Club Wagon 


To service the auxiliary duct assembly, the auxiliary 
heater and/or air conditioner cover assembly, the 
auxiliary duct and trim panel assembly and the rear 
trim panel must be removed. Refer to the illustration 
for installation of the auxiliary duct assembly. 
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REMOVAL AND INSTALLATION (Continued) 


TRIM 
PANEL 


VIEW SHOWING INSTALLATION 
OF PLATE AND REGISTER 
ASSEMBLIES WITH TRIM PANEL 


FRONT OF VEHICLE 


Auxiliary Heater Core and Seal Assembly 
Removal 


Remove first bench seat, if so equipped. — | RESISTOR 
ASSEMBLY 


Remove auxiliary heater and / or air conditioner 
cover attaching screws, and remove cover. 


Remove and discard strap retaining heater core 
in auxiliary system case. 


Remove heater hoses from auxiliary heater core 
(two clamps), and plug hoses with suitable 
15.875mm (5 / 8-inch) plugs. 


Disengage wire assembly from heater core seal. 


Slide the heater core and seal assembly out of 
housing slot. 


HEATER CORE AND SEAL 
L2175-1E 


Installation 


Position wire assembly to one side and slide 
heater core and seal assembly into housing slot. 


Remove plugs from heater hose. 


Install heater hoses on heater core tubes (two 
clamps). 


12-03D- 15 


Air Conditioning and/or Heater Systems —Side Mounted Auxiliary 


12-03D-15 


REMOVAL AND INSTALLATION (Continued) 


Fill cooling system to specification and check for 
coolant leaks. Refer to Section O3-O3 for Cooling 
System Service Procedures. 


Install a new strap to retain heater core in case 
assembly. 


Install auxiliary heater and/or air conditioner 
cover. 


Install bench seat, if so equipped. Tighten 
retaining bolts to 34-6 1 N-m (25-45 ft-Ib). 


Resistor Assembiy 
Removal 
Remove first bench seat, if so equipped. 


Remove auxiliary heater and/or air conditioner 
cover retaining screws and remove cover. 


Disconnect wiring connectors from resistor 
assembly. 


Remove two resistor retaining screws and 
remove resistor assembly. 


Installation 


1. 


Position resistor to housing and install two 
retaining screws. 


Connect wiring connectors to resistor assembly. 


Hold auxiliary unit cover in place and check 
operation of blower at each blower speed. DO 
NOT touch resistor during or after operation of 
blower motor. 


Install auxiliary heater and / or air conditioner 
COVer. 


Install bench seat, if so equipped. Tighten 
retaining bolts to 34-6 1 N-m (25-45 ft-lb). 


Auxiliary Heater and/or Air Conditioner 
Assembly 


Removal 


Discharge refrigerant from A / C system if an 
auxiliary A/C is installed. 


Remove first bench seat, if so equipped. 


Remove auxiliary heater and / or air conditioner 
cover retaining screws and remove cover. 


Disconnect heater hoses from heater core tubes 
and plug hoses with suitable 15.875mm 
(5/8-inch) plugs. Plug heater core tubes to 
prevent coolant spill during removal. 


Using a backup wrench to prevent component 
damage, disconnect liquid line from expansion 
valve, and suction line from evaporator core (if 
equipped with auxiliary A / C). 


Cap lines and fittings to prevent entrance of dirt 
and moisture into refrigerant system. 


Working under vehicle, disconnect blower motor 
wires at connectors and disengage wiring 
harness from retaining strap. 


Remove case assembly retaining screws. Then, 
lift case assembly, disengage wiring harness 
grommet from floor seal, and remove case 
assembly from vehicle. 


12-03D-16 


REMOVAL AND INSTALLATION (Continued) 


INLET HOSE 
- 188402 - 


- 19849 - 


TO EVAPORATOR 
TUBE ASSY. 
- 19835 - 


EVAPORATOR TO 
COMPRESSOR 
HOSE ASSY. 

- 19N617 - 


WIRING ASSY. LP ^ GROMMET 
- 19949 - Z N - 18A459 - 


SEAL 


4 ee 
- 190692 - 8 ) 
м 
SCREW 
387099-S36X 


FRONT OF VEHICLE Sp» 


VIEW A 


Installation 


1. Ensure that all seals are in place on bottom of 
case assembly. Place case assembly near 
installed position and route wire harness through 
floor seal. Seat harness grommet in floor seal. 


Position case assembly over floor seal, 
refrigerant lines and heater hoses, and to body 
side. 


Air Conditioning and/or Heater Systems—Side Mounted Auxiliary 


AUXILIARY HEATER 


Сү 
124 
— 


EXPANSION VALVE 


AUXILIARY HEATER 
OUTLET TUBE ASSY. 
- 18B402 - 


SCREW 
AUX. HEATER & A/C ASSY. 385893-S9 
- 18D283 - (5 REQ'D) 
(WAGONS & WINDOW 
2 VANS ONLY) 
«| 


SCREW 
385893-S9 
(5 REQ'D) 


— 
— 


VIEW B 
CCL 3040-A 


Install case assembly attaching screws. 


Working under vehicle, route blower motor wires 
through support strap and connect wires at 
harness connectors. 


Remove plugs from heater hoses. 


Connect heater hoses to heater core, if equipped 
with an auxiliary heater. Tighten hose clamps only 
to 14-20 N-m (12-18 in-Ib). 


12-03D-16 


12-03D- 17 


Air Conditioning and/or Heater Systems — Side Mounted Auxiliary 


12-03D-17 


REMOVAL AND INSTALLATION (Continued) 


7. If equipped with an auxiliary air conditioner, 
remove caps from refrigerant lines. Then, 
connect refrigerant lines to expansion valve and 
evaporator core. Use new O-rings lubricated with 
clean refrigerant oil. Tighten all fittings using a 
backup wrench to prevent component damage. 


8. Fill cooling system to specification and check for 
coolant leaks (if equipped with an auxiliary 

heater). Refer to Section 03-03, Cooling System 

Service. 


Leak-test, evacuate and charge refrigerant 
system following recommended procedures, if 
equipped with auxiliary A/C. 


10. Install auxiliary heater and/or air conditioner 
cover assembly. 


11. Install bench seat, if so equipped. Tighten 
retaining bolts to 34-6 1 N-m (25-45 ft-Ib). 


Auxiliary Evaporator Core Assembly 
Removal 


NOTE: Whenever a refrigerant line, expansion valve or 
evaporator core in the auxiliary system is replaced, it 
will be necessary to replace the suction accumulator 
drier in the main system. 


1. Remove first bench seat, if so equipped. 


2. Remove auxiliary heater and/or air conditioner 
cover assembly retaining screws and remove 
cover assembly. 


3. Discharge the refrigerant system following 
recommended service procedures. Observe all 
safety precautions. 


4. Using backup wrenches to prevent component 
damage, disconnect suction line from evaporator 
core and liquid line from expansion valve. Cap all 
open refrigerant line connections to prevent 
entrance of dirt and moisture. 


5. Disconnect heater hoses (if equipped with an 
auxiliary heater) from auxiliary heater core and 
plug hoses with suitable 15.87 5mm (5/8-inch) 
plugs. 

6. Remove four screws retaining evaporator core 
and mounting bracket to auxiliary case assembly. 


7. Remove evaporator core, expansion valve and 
core mounting plate from case assembly. 


8. If evaporator core is to be replaced, remove 
expansion valve and mounting plate from 
evaporator core. 


RESISTOR 
ASSEMBLY 


HEATER CORE AND SEAL 


L2175-1E 


Installation 


1. Connect expansion valve to evaporator core inlet 
tube using a new O-ring lubricated with,clean 
refrigerant oil. Tighten connection to 21-27 Nem 
(15-20 ft-lb) using a backup wrench to prevent 
component damage. 


2. Clamp the expansion valve capiliary bulb to 
evaporator core outlet tube making sure bulb 
makes good contact with outlet tube. Clean both 
surfaces. Wrap capiliary bulb and outlet tube with 
insulating tape, Motorcraft YZ-1 or equivalent. 


3. Wrap ends of evaporator core with insulating 
tape. 


4. Attach mounting plate to expansion valve end of 
evaporator core with two screws. 


5. Carefully position evaporator core to case and 
refrigerant lines. Use new O-rings lubricated with 
clean refrigerant oil at refrigerant line 
connections. 


6. Tighten refrigerant line connections; suction line 
to evaporator core 41-47 N-m (30-35 ft-lb), liquid 
line to expansion valve 14-20 N-m (10-15 ft-lb). 
Use a backup wrench to prevent component 
damage. 


7. Install four screws that retain evaporator core 
mounting brackets to evaporator case. 


8. Remove plugs from heater hoses. 


9. Connect heater hoses to heater core. Tighten 
hose clamps to 14-20 N-m (12-18 in-Ib). DO NOT 
overtighten hose clamps. 


10. Fill radiator to specified level with coolant. Refer 
to Section 03-03, Cooling System Service. 


11. Leak-test, evacuate and charge the refrigerant 
system following recommended service 
procedures. Observe all safety precautions. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Connect expansion valve to evaporator core inlet 
tube using a new O-ring lubricated with clean 
refrigerant oil. Tighten connection only fingertight 
at this time. 


. Install auxiliary heater and/or air conditioner 
cover assembly. 


. Install bench seat, if so equipped. Tighten 
retaining bolts 34-6 1 N-m (25-45 ft-Ib). 


Connect liquid line to expansion valve using a new 
O-ring lubricated with clean refrigerant oil. 
Expansion Valve 
Removal 


Remove first bench seat, if so equipped. 


Using two wrenches, tighten liquid line to 
expansion valve fitting to 14-20 N-m (10-15 ft-Ib). 
Tighten expansion valve to evaporator core fitting 
to 21-27 N-m (15-20 ft-Ib). 


Clamp expansion valve capiliary tube bulb to 
evaporator core outlet tube. Clean both surfaces. 
Bulb must make good contact with outlet tube. 


Remove auxiliary heater and/or air conditioner 
cover assembly. 


Discharge refrigerant system following 
recommended procedures. Observe all safety | И 
precautions. Wrap evaporator core outlet tube and capiliary 


— | tube bulb with insulating tape. 
Disconnect liquid line from expansion valve. Use a 


backup wrench to prevent entrance of dirt and 
moisture. 


Leak-test, evacuate and charge refrigerant 
system following recommended procedures. 
Observe all safety precautions. 


Remove insulating tape from evaporator core 
outlet tube. Then, remove clamp and expansion 
valve capiliary bulb from outlet tube of evaporator 
core. 


Install auxiliary heater and/or air conditioner 
cover assembly. 


Install first bench seat, if so equipped. 


Using a backup wrench, remove expansion valve 
from evaporator core inlet tube. Cap inlet tube if it 
will be open to atmosphere more than 15 minutes. 


Refrigerant Lines and Heater Hoses 


The refrigerant line and heater hose routings for front 
and auxiliary systems are shown in the illustrations. 
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REMOVAL AND INSTALLATION (Continued) 


Main and Auxiliary A/C-Heater System-Lines and 
Hoses-Engine Compartment-4.9L (300CID) 
Engine 


М 
ШЕР) ды, 
== 30 
NJ) 
E 


э] 


BOLT 


INTAKE MANIFOLD VACUUM 
FITTING 

LOCK COUPLING CLIP 

СИР (PART OF WIRING ASSY.) 
(ATTACHES WIRING ASSY. TO 
OIL DIPSTICK) 


. | 19E746 
11. | 19D887 


CAP ASSY. 
CONDENSER ASSY. 
WIRING ASSY. 


CCL 3610-A 
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Air Conditioning and/or Heater Systems — Side Mounted Auxiliary 


REMOVAL AND INSTALLATION (Continued) 


Main and Auxiliary A/ C-Heater System-Lines and 
Hoses-Engine Compartment-5.OL (302 CID) 


Engine 
EVAPORATOR 
TO COMPRESSOR 
HOSE ASSY 
-19N617- 
SCREW 
-N805113-S55X- | 
COMPRESSOR MANIFOLD 
AND TUBE ASSY 
-19D734- 
COMPRESSOR TO 
CONDENSER TUBE 
HOSE CLAMP а 
-390761-S100- 
(4 REQ'D) 


gm б, 
CLUTCH CYCLING Re 
we P 


PRESSURE SWITCH 
REF.) 


© 
2 
А/С COMPRESSOR AND CLUTCH ASSY 
-19D629- 


HEATER HOSE 
-18C266- 


FRONT OF 
VEHICLE 


CCL 3205-A 


12-03D-20 


12-03D-21 Air Conditioning and/or Heater Systems — Side Mounted Auxiliary 


REMOVAL AND INSTALLATION (Continued) 


Main and Auxiliary A/C-Heater System-Lines and 
Hoses-Engine Compartment 5.8L (351 CID) 
Engine 


12-03D-21 


MANIFOLD & TUBE ASSY. 
COMPRESSOR & CLUTCH ASSY. 
JUMPER WIRING ASSY. 
VACUUM HOSE 


CAP ASSY. 
CONDENSER ASSY. 


10. | 19E746 


WIRING ASSY. 
BOLT 


INTAKE MANIFOLD VACUUM 
FITTING 
LOCK COUPLING CLIP 


CCL 3611-A 
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REMOVAL AND INSTALLATION (Continued) 


Main and Auxiliary A/ C-Heater System-Lines and 
Hoses-Engine Compartment 7.3L Diesel Engine 


INTAKE MANIFOLD VACUUM HOSE IS ROUTED 
VACUUM FITTING OVER ACCELERATOR CABLE 


VACUUM HOSE 
-381377-S380D- 


WIRING ASSY 
-12A581- 


BOLTS (Р.А) 
i COMPRESSOR ASSY 


Же 
ез MANIFOLD & == WAX) 
w 
í 19 
|| DANG 


CAP ASSY 
190702. 


WIRING ASSY 


(JUMPER) Q 
-19D887- % 
j í 


COMPRESSOR & 
CLUTCH ASSY 
-19D629- 


FRONT OF 
VEHICLE 
MANIFOLD & 
PART OF TUBE ASSY 
CONDENSER ASSY 19D734 


аи CCL 3207-A 
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REMOVAL AND INSTALLATION (Continued) 


Main and Auxiliary A/ C-Heater System-Lines and 
Hoses-Engine Compartment-7.5L (460 CID) 
Engine 


FRONT OF VEHICLE 


PART PART 
NUMBER DESCRIPTION ITEM | NUMBER DESCRIPTION 
(REF.) 


MANIFOLD & TUBE ASSY. 7. I WIRING ASSY. 
COMPRESSOR & CLUTCH ASSY. 8. | М804331-579 | BOLT 


WIRING ASSY. 

VACUUM HOSE ; қ INTAKE MANIFOLD VACUUM 

CAP ASSY. FITT 

CONDENSER ASSY. 10. | 19E746 LOCK COUPLING CLIP CCL 3613-A 
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REMOVAL AND INSTALLATION (Continued) 


Typical Hose and Tube Routing and Connections 
at Dash Panel-Main A/C-Heater and Auxiliary 
Heater Systems 


PART OF VACUUM 


VACUUM FITTING RESEVOIR 
WIRING ASSY. pes (DIESEL ONLY) - 19D848 - 
- 14401 - . 382115-S2 - VAF UUMHOSE DIESEL 
(3 REQ'D) | i WIRING ASSY. Өү 
- M401 - c 
HOSE ASSY. n 
- 19N617 - 


V^ 


— Ж 


(SUCTION LINE) e FA 
NA 


TO VACUUM 
a HOSE & TUBE MANIFOLD 2 
ASSY. / ( € 
. 18C553 - SEE VIEW B TO VACUUM XY) N PART OF 
MANIFOLD LD), z= HOSE ASSY. 
AUX. HEATER HEATER HOSE ASSY. FITTING S CEA - 18С553 - 
HOSE & TUBE ASSY. - 18С266 - | TR 
- 18C553- en | S: \ SEE VIEW С 
TUBE ASSY. 
2 HOSE ASSY. macim - 19N617 - 
| ICA - 18C553- ; - 190734 - 
| (TO COMPRESSOR) 
A wa SEE VIEW A 
A/C HOSE ASSY. 


| | | SUCTION LINE 


- 19N617 - 
HOSE & TUBE ASSY. 
А/С HOSE ASSY. - 18C553 - 
SUCTION LINE 
- 19N617 - 
HEATER HOSE ASSY. 
- 18C266 - | 
UNDERBODY cab 
- 42134-S36 - 
VIEW B HEATER TUBES (З REQ'D) 


VIEW A VIEW C CCL 3037-A 


12-03D-25 Air Conditioning and/or Heater Systems — Side Mounted Auxiliary 12-03D-25 


REMOVAL AND INSTALLATION (Continued) 


Typical Hose and Tube Routing and Connections 
at Dash Panel-Main and Auxiliary A/C and Heater 


Systems 
WIRING ASSY. VACUUM FITTING aia m 
- 14401. BOLT VACUUM HOSE (DIESEL ONLY) opad. 
- 382115-S2 - - 381377 - WIRING ASSY. ers 
HOSE ASSY. (3 REQ'D) - 14401 - 
- 19N617 - 
(SUCTION LINE) 


HOSE & TUBE 
ASSY. 


MANIFOLO 


PIA | a © TO VACUUM 
/ 


PART OF 


- SCREW HOSE ASSY. 
- 18C553 SEE VIEW B . 380481 - TO VACUUM - 18C553 - 
AUX. HEATER HEATER HOSE ASSY. MANIFOLD 
' ‚ 18С266- (НЕКЕ) FITTING 
HOSE & TUBE ASSY. 
- 18C553 - 
HOSE E vo ades SEE VIEW C 
- | . 18C553 - | 
(LIQUID LINE) AUX А/С 
TUBE ASSY. 
- 194834 - 
AN SEE VIEW A 


HOSE ASSY. HOSE ASSY. 
- 19N617 - - 19N617 - 
HOSE & TUBE ASSY. (SUCTION LINE) (SUCTION LINE) 
- 18C553 - 
, б W 
HEATER HOSE ASSY. SCRE 
А/С HOSE ASSY. . 18C266 - - 42134-S36 - 
SUCTION LINE UNDERBODY SCREW (4 REQ'O) 
- 19N617 - HOSE ASSY: HEATER TUBES - 42134-S36 - NUT 
- 19М651 - NUT (4 REQ'DI | 
- 45188-52 
(LIQUID LINE) VIEW A - 45188-S2 - 
VIEW B VIEW C CCL 3038-А 
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REMOVAL AND INSTALLATION (Continued) 


Typical Underbody Routing of A/C-Heater Hoses 
and Tubes Between Main and Auxiliary Systems 


TUBE ASSY. | 
— EH | <. TUBE ASSY 
М8 J S : 18С633 - 
25 — g^ 
= J —— fo 


r. 
TUBE ASSY. Е | — J ) 
- 19835 - > ~ — 9 IL Пе TS = > 
SHA 2252522 ~ TR ? 
TUBE ASSY. Ims О WIRING ASSY. TUBE ASSY. 

- 19N617 - Wes (ex - 19D605 - AUX. А/С 

JẸ %; - 194834 - LEN 
aS Ш es ПЕ 


| j 
I5 
dS 
56 


TUBE ASSY. 
AUX. HEATER 
- 188402 - 


am. уз 
m» 
E 


ДЕ (@ 
my Í 


ал 


f 
| 


WIRING ASSY. MNT S Ven 
(Р.А. AUX. AC. & қонатын а 


HEATER ASSY.) 


DRAIN TUBE 
a КИН es - 19949 - 
SCREW (5 REQ'D) ее ii 


SM - 40927-S2 - 
E 


Q LEFT HAND FRAME RAIL 
SCREW (5 REQ'D) 


- 40927-52 - 


WIRING ASSY. 
- 19D605 - 


HOSE CLAMP 
TUBE ASSY. - 198679 - 


VIEW B 
- 19835 - 
МЕА ССІ 3039-А 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Totque 
15 Amp. Fuse Description Mm РАМ 
Ө in Fuse Panel Expansion Valve to Evaporator Core 227 15-20 


Fuse Link (Orange) Connected Liquid Line to Expansion Valve 1420 10-15 
to Starter Relay or Dual Battery Relay Suction Line to Evaporator Core 447 30-35 


COMPRESSOR 


10-Cylinder (FX-15) with all gasoline engines 
6-Cylinder (6E171) with all diesel engines 


Refer to section 36-36 for FX-15 compressor, 36-37 for 6E171 


Clutch Cycling Pressure Switch — Main System compressor. 


Expansion Valve — Auxiliary System 
FUSE POSITION 9 


Illumination 
Control Assembly One 1CP — 161 Bulb P ARENSE 


REFRIGERANT (A/C ONLY) 


Cyding Clutch Control 

De-Icing Switch Common with Main A/C System 
System Protection 

High Pressure Relief Valve Common with Main A/C System 


Capacity 
Main (Front) System Only 3% Lbs. Plus % Lb. Minus 0 
56 Oz. Plus 4 Oz. Minus 0 
1.588 Kg. Plug 0.113 Kg. Minus 0 


Main (Front) System 4V Lbs. Plus 1⁄4 Lb. Minus 0 
and Auxiliary System 68 Oz. Plus 4 Oz. Minus 0 
1.928 Kg. Plus 0.113 Kg. Minus 0 


Type | 
Refrigerant 12 (R-12) Dichlorodifluoromethane CCIF, FUSE POSITION 6 
Ford ESA-M17B2A 35 AMP FUSE 


Motorcraft Part Number 
30 Lb. Container YN-7 
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Compressor and Clutch —FS-6 


12-03F-1 


SECTION 12-03F Compressor and Clutch—FS-6 


SUBJECT PAGE SUBJECT PAGE 

DESCRIPTION AND OPERATION ........................:.....12-0ЗЕ-1 REMOVAL AND INSTALLATION 
MAINTENANCE Clutch Field Coil................................... — — 12-O03F-8 
Adding Refrigerant Oil......................................... 12-03F-2 Clutch Hub and Pulley.......................................... 12-ОЗЕ-5 
During Component Replacement ......................... 12-03F-2 Manifold and Hose Assembly ............................... 12-03F-5 
During Compressor Replacement ........................ 12-03F-2 Pulley Bearing Сішісһ........................................... 12-03F-8 
MAJOR REPAIR OPERATIONS SPECIAL SERVICE TOOLS..................................... 12-0ЗЕ-19 
Head Replacement ............................................ 12-03Ғ-18 SPECIFICATIONS.................................................. 12-03F-18 

Rear Head Gasket and O-Ring ............................ 12-03Е-12 TESTING 
Shaft Seal and/or Front Head Gasket and Compressor External Leak Test ........................... 12-03F-2 
О-НІП u ees isi ud ГЕОЛ РОК ed арына 12-03F-9 Compressor Manifold Leak Test........................... 12-ОЗҒ-2 
Valve Plates and Inlet Reeds .............................. 12-03Ғ-14 Compressor Rotating Torque Check .................... 12-O3F-4 
VEHICLE APPLICATION........................................... 12-03F-1 
VEHICLE APPLICATION 


E-150—E-350, with 4.9L, 5.0L, 5.8L and 7.5L EFI 
Engines and 7.3L Diesel Engine 


DESCRIPTION AND OPERATION 


The FS-6 compressor is a 6-cylinder axial design 
compressor. The compressor mainshaft is driven by a 
belt from the engine crankshaft pulley. Three 
double-acting pistons, positioned axially around the 
compressor shaft, operate in a front and rear cylinder 
assembly. The pistons are actuated by a swashplate 
that is pressed on the compressor shaft. The 
swashplate changes the rotating action of the shaft to 
provide a reciprocating driving force to each of the 
three pistons. This driving force is applied, through 
shoes and balls, to the midpoint of each of the double 
ended pistons. 


Reed-type suction and discharge valves are mounted 
in valve plates between the cylinder assembly and the 
head at each end of the compressor. 


The heads are connected with each other by gas tight 
passageways which direct refrigerant gas to a 
common output. 


A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly (which is solidly 
coupled to the compressor shaft) is drawn by 
magnetic force toward the pulley which rotates freely 
on the compressor front head casting. The magnetic 
force locks the clutch plate and hub assembly and the 
pulley together as one unit. The compressor shaft then 
turns with the pulley. When voltage is removed from 
the clutch field coil, springs in the clutch plate and hub 
assembly move the clutch plate away from the pulley 
and the compressor shaft cease to rotate. 


CCL 2514-A 
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MAINTENANCE 


Adding Refrigerant Oii 


The FS-6 compressor uses a special paraffin base 
refrigerant oil (Е732-19557-А or Motorcraft YN-9 or 
an equivalent refrigerant oil meeting Ford Spec. 
ESH-M2C3 1-A2). An oil charge of 300ml (10 fluid 
ounces) is required in a new system. It is important 
that only the specified type and quantity of refrigerant 
oil be used in the compressor. If there is a surplus of oil 
in the system, too much oil will circulate with the 
refrigerant reducing the cooling capacity of the 
system. Too little oil will result in poor lubrication of the 
compressor. 


When it is necessary to replace a component of the 
refrigerant system, the procedures given here must be 
followed to assure that the total oil charge in the 
system is correct after the new part is installed. When 
the compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually a balanced condition is 
reached in which a certain amount of oil is retained in 
the compressor and a certain amount is continually 
circulated. If a component of the system is removed 
after the system has been operated, some oil will go 
with it. To maintain the original total oil charge, it is 
necessary to compensate for this by adding the oil lost 
to the new replacement part. 


The procedure for replacing oil are as follows: 


During Compressor Replacement 


A new service replacement FS-6 compressor contains 
300ml (10 fluid ounces) of the specified refrigerant oil. 
Prior to installing the replacement compressor, drain 
the refrigerant oil from the removed compressor into a 
calibrated container. Then, drain the refrigerant oil 
from the new compressor into a clean calibrated 
container. If the amount of oil drained from the 
removed compressor was between 90 and 148ml 

(3 and 5 ounces), pour the same amount of clean 
refrigerant oil into the new compressor. If the amount 
of oil that was removed from the old compressor is 
greater than 148ml (5 ounces), pour 148ml (5 ounces) 
of clean refrigerant oil into the new compressor. If the 
amount of refrigerant oil that was removed from the 
old compressor is less than 90ml (3 ounces), pour 
90ті (3 ounces) of clean refrigerant oil into the new 
compressor. This will maintain the total system oil 
charge within the specified limits. 


NOTE: The suction accumulator / drier and orifice tube 
should also be replaced whenever the compressor is 
replaced. 


During Component Replacement . 

When replacing other components of the air 
conditioning refrigerant system, measured quantities 
of the specified refrigerant oil should be added to the 
component to ensure that the total oil charge in the 
system is correct before the system is operated. 


Clean refrigerant oil should be added to the 
replacement components as follows: 


e EVAPORATOR CORE: Add 90ті (3 fluid ounces) 
e CONDENSER: Add 30ml (1 fluid ounce) 


€ ACCUMULATOR: Drain the oil from the removed 


accumulator / drier. Add the same amount plus 60ml 
(2 fluid ounces) of clean refrigerant oil to the new 
accumulator. 


Clean refrigerant oil should be poured directly into the 
replacement component. 


If any other components, such as an orifice tube or a 
hose are replaced, no additional refrigerant oil is 
necessary unless a hose bursts with a fully charged 
system. Then, the addition of some refrigerant oil may 
be necessary with the amount to be determined by the 
technician. The suction accumulator / drier should also 
be replaced under these circumstances. 


TESTING 


Compressor Manifold Leak Test 

1. Tighten the manifold retaining bolts to 18-23 N-m 
(13-17 ft-Ib). 
Leak test the manifold O-ring seals. 


If no leaks are found during the leak test, the 
manifold O-ring seals are good. 


If a leak is found at the manifold and the manifold 
bolts are tightened to 18-23 N-m (13-17 ft-Ib), 
install new manifold O-ring seals and repeat the 
leak test procedure. 


Compressor External Leak Test 


1. Remove the compressor from the vehicle. 
Observe all safety precautions. 
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TESTING (Continued) 


2. 


Install the Pressure Test Fittings T8 1P-19623F 
on the compressor manifolds or Pressure Test 
Plates D85L-19703-A or T86P-19703-A or 
equivalents on the compressor. 


BOLT — М804331-579 
T (2 REQ'D.) 
MANIFOLD AND 
HOSE ASSEMBLY 
— 190734 — 


PRESSURE 
RELIEF VALVE 
— 19D664 — 


O RING — N801189 
(2 REQ'D.) 


CCL 2522-В 


Compressor and Clutch —FS-6 


Connect the high and low pressure lines of a 
manifold gauge set such as Rotunda Air 
Conditioning Service Tool Kit 063-000 10, or 
equivalent, to the corresponding fittings on the 
manifold pressure test adapter. 
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TESTING (Continued) 


LOW PRESSURE 
GAUGE 


HIGH PRESSURE 


PRESSURE TEST FITTING 
FORD TOOL NO. T86P-19703-A 
ROBINAIR TOOL NO. 40949 


MANIFOLD 
GAUGE SET 


TO REFRIGERANT 
SUPPLY TANK 


CCL 2521-A 


4. Attach the center hose of the manifold gauge set | If no damage is found to either the bolt head or 
to a refrigerant drum standing in an upright the bolt hole sealing surface, install a new bolt. 
position. Tighten the bolt no more than 5 N-m (3.0 ft-Ib) 


tighter than the specified torque. Do not exceed 
5. Prior to leak testing the shaft seal, rotate the ; 
compressor shaft ten complete revolutions to ihe maximum torque: ear testing compressor 


ч x as outlined. 
distribute oil in the compressor. Then, remove the | | 
clutch hub from the compressor. If the cylinder bolt still leaks around the bolt head, 


6. Openthel Ive. the hiqh install a new front head and leak test as outlined. 
; pen the low pressure gauge valve, the hig | | 
pressure gauge valve, and the valve on the . Carefully disconnect the manifold gauge hoses 


refrigerant drum to allow the refrigerant vapor to from the Pressure Test Fittings, allowing the 
flow into the compressor. refrigerant in the compressor to escape slowly. 


Then, install the clutch hub as outlined. 

7. Using a leak detector, check for leaks at the 
compressor rear head seal, compressor front 
head seal, the compressor shaft seal, the center 
joint seal and around the compressor cylinder bolt 
heads. After checking, turn off the manifold 


Compressor Rotating Torque Check 


gauge valves and the refrigerant drum valve. The rotational torque of a used compressor should be 
| | checked if excessive compressor drag is suspected. 
8. Ifan external leak is found at either head or at the 1. Discharge the refrigerant system following the 


shaft seal, service as necessary. If an external 
leak is found at the center joint of the compressor 
body, install a new compressor assembly. 


recommended service procedures. Observe all 
safety precautions. 


Remove the compressor from the vehicle. Use 


9. Ifarefrigerant leak is found at a cylinder bolt, care not to allow dirt to enter the compressor. 


remove the bolt and inspect the underside of the 


bolt head and the sealing surface around the bolt | . With the compressor clutch disengaged, rotate 
hole in the head for any damage. Replace the the compressor shaft and note the torque 
cylinder bolt if damage is found on the underside required to rotate the shaft one complete 

of the bolt head. Replace the compressor front revolution. Observe the torque while rotating the 


head if damaged around the bolt hole. compressor-shaft, not the starting torque. 
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TESTING (Continued) 


If the rotational torque exceeds specification, 
replace the compressor assembly. 


If the rotational torque is less than the specified 


rotational torque, excessive drag does not exist 
in the compressor. Install the compressor. Then, 
leak test, evacuate and charge the system. 


Check the system for proper operation. 


REMOVAL AND INSTALLATION 


On some vehicles, the compressor manifolds are 
brazed steel and are an integral part of the hose 
assembly. On other vehicles, the manifolds are made 
of extruded aluminum and are attached to the hose 
assembly with a threaded (tube-O) fitting. 


NOTE: Two different O-rings are used on compressor 
manifolds and they are not interchangeable. One 
O-ring is black and the other is red. Either O-ring must 
be replaced with the same type and color O-ring. 
Some vehicles may have block O-rings on one 
manifold and red O-rings on the other manifold. 


Manifold and Hose Assembly 
Removal 


1. Discharge the refrigerant from the system 
following the recommended service procedures. 


Disconnect the manifold suction line fittirig at the 
spring lock coupling near the bottom of the 
radiator with Spring Lock Disconnect Tool 
T85L-19623-A (3/4 inch-color coded white). 


Disconnect the manifold discharge line at the 
condenser using Spring Lock Coupling 
Disconnect Tool T81P-19623-G?2 (1/2 inch-color 
coded blue). 


Remove the two bolts attaching the manifold and 
hose assembly to the compressor, and remove 
the manifold and O-rings. 


BOLT —N804331-S79 
|n (2 REQ'D.) 
MANIFOLD AND 
HOSE ASSEMBLY 
— 19D734— 


PRESSURE 
RELIEF VALVE 
— 19D664 — 


O-RING — N801189 
(2 REQ'D.) 


CCL 2522-B 


Installation 


1. 


Lubricate the new O-rings with clean refrigerant 
oil and position them in the O-ring grooves of the 
manifold. 


NOTE: Ensure proper colored O-rings are used. 


Apply sealing compound to the threads of the 
manifold attaching bolts. 


NOTE: When replacing a compressor use the 
original manifold bolts from the old compressor to 
attach the manifold to the new compressor. Do 
not use the shipping cap bolts. 


Position the manifold and hose assembly with 
O-rings to the compressor. 


Install two bolts to attach the manifold assembly 
to the compressor. Tighten bolts to specification. 


Connect the suction and discharge lines to the 
condenser and the suction line at the spring lock 
couplings. Use new O-rings and lubricate with 
clean refrigerant oil. 


Leak test, evacuate and charge the system 
following the recommended procedures. Observe 
all safety precautions. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Hub and Pulley 
Removal 


1. Remove the clutch hub retaining nut. Use Spanner 
Wrench T70P-4067-A, or equivalent if necessary. 


2. Remove the clutch hub and shim(s) from the 
compressor shaft with Hub Remover 
T80L-19703-B. Hold the tool with a one inch 
wrench and tighten the boit with a 12.7mm (1/2 
inch) wrench to pull the hub from the compressor 
shaft. 


TOOL 
Т801-19703-8 


CCL 2217-А 


3. Remove the clutch pulley retaining snap ring. 


CLUTCH 
FIELD COIL 
- 19D798 - 


FIELD COIL 
SNAP RING 


N801914:S2 CLUTCH PULLEY 
E 22 н 


НОВ КЕҮ 
-190651 - 

SHIM 
19N689 - 
(AS REQ'D) 
COMPRESSOR КІР 
- М620481-52 
PULLEY BEARING 
- 2A980 - 

DUST SHIELD 


PULLEY SNAP RING 
N801195-S2 


CLUTCH HUB 
- 2284 - 


CCL 2216-B 
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REMOVAL AND INSTALLATION (Continued) 


4. 


Pull the pulley and bearing assembly from the 
compressor. If the pulley and bearing assembly 
cannot be removed by hand, use Compressor 
Shaft Protector T80L-19703-G and complete 
Puller D81P-19703-B or equivalents to remove 
the pulley. 


-1 Д 
TOOL 0801 -19703-АЈ TOOL 7801 -19703-К 


( (СК 


»» 
ULLER (COMPLETE) 


f P 


TOOL 
Т71Р-19703-81 


А 


RS 


D81P-19703-B 


[o М TOOL 7801 -197036 


ССІ 2523-А 


Installation 


1. 


3. 


Clean the pulley bearing surface of the 
compressor head to remove any dirt or 
corrosion. 


Install the pulley and bearing on the compressor. 
The bearing is a slip fit on the compressor head 
and, if properly aligned, should slip on the 
compressor head. If difficulty is encountered 
installing the pulley, gently tap the pulley on the 
compressor using Pulley Replacer T80L-19703-J 
or equivalent. Ensure the pulley bearing is aligned 
with the compressor head. 


TOOL 
Т801-19703-.) 


CCL 2524-A 


Install the pulley retaining snap ring with the bevel 
side of the snap ring out. 


Compressor and Clutch —FS-6 


4. 


5. 


Using the two thickest shims of the shim pack 
between the clutch hub and the end of the 
compressor shaft, align the shaft key with the 
keyway in the hub and install the hub on the 
compressor shaft. Use Hub Replacer 
Т801-19703-Ғ or equivalent to press the hub оп 
the compressor shaft if necessary. Do not 
attempt to drive the hub on the compressor shaft 
as damage to the compressor will result. Use 
only the specified tool if the hub will not easily 
slide on the compressor shaft. 


TOOL 
T80L-19703-F 


CCL 2215-A 


Install the hub retaining nut on the compressor 
shaft. Tighten the hub retaining nut to 
specification as listed at the end of this section. 
DO NOT USE AIR TOOLS. | 


Check and record the air gap between the hub 
and the mating pulley surface in three locations 
equally spaced around the pulley. 


KRN 


FEELER 
GAUGE 


CCL 2214-A 
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REMOVAL AND INSTALLATION (Continued) 


Rotate the compressor pulley one-half turn (180 
degrees) and again check the air gap in three 
equally spaced locations. The smallest air gap 
must be within the limits of the specified air gap. 


Add or remove shims between the hub and the 
compressor shaft as necessary until the smallest 
air gap is within specification. 


Clutch Field Coil 
Removal 


Remove the clutch hub and pulley following the 
procedure given. | 


Remove the snap ring retaining the clutch field 
Coil on the front of the compressor. | 


Pull the field coil from the front of the compressor. 


Installation 


1. Position the clutch field coil to the compressor, 
engaging the locator pin on the compressor head 
with the hole in the clutch field coil mounting plate. 


Install the snap ring to retain the clutch field coil 
on the compressor with the bevel side of the snap 
ring out. 


Install the clutch pulley and hub assembly on the 
compressor following the procedure given. 


Pulley Bearing Clutch 
Removal 


1. Remove the clutch hub and pulley from the 
compressor. 


2. Position the largest opening of Pulley Support 
T80L-19703-E or equivalent over the hub of the 
pulley and place on the bench with Support Tool 
under pulley. Then, drive the bearing from the 
pulley with Pulley Replacer T8OL-19703-J or 
equivalent as shown. | 
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12-03F-8 
TOOL 
T80L-19703-J 
TOOL TOOL 
T80L-19703-E OR T81P-19623-J 
(BLACK) (GOLD) CCL 1661-8 


Installation 


1. Place smallest opening of Pulley Support 
Т801-19703-Е or equivalent over the dust shield 
on the clutch pulley friction face side. Place on 
bench with Support Tool under pulley as shown. 


2. Position the new bearing to the clutch bearing 
bore and install the bearing in the bore until 
seated with Clutch Pulley Bearing Replacer 
T80L-19703-C or equivalent. Ensure the bearing 
is aligned with the bearing bore. 


TOOL 
T80L.19703.C 


PULLE Y HUB 


TOOL 
TBOL-19703-E 
(BLACK) 
OR 
TOOL 
Т81Р-19623-) 
Ss ae (GOLO) 


CCL 1662.8 


3. Stake the bearing in the bearing bore with a blunt 
drift four equally spaced places around the 
bearing. Do not use the same locations used to 
retain the removed bearing. 


4. Install the pulley and hub on the compressor 
following the procedure for clutch hub and pulley 
installation. 
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MAJOR REPAIR OPERATIONS 


Shaft Seal and/or Front Head Gasket and 
O-Ring 
Removal 


1. Removethe clutch assembly following the 
procedure given for Clutch Field Coil Removal. 


SUPPORT AND 
CLAMP ASSEMBLY 
TOOL T81P.19623-D 


2. Invert the compressor and pour the refrigerant oil 
from the suction and discharge opening. 


3. Clean the front head and head to cylinder joint 
area to remove any dirt. 


4. Install Support and Clamp Assembly 
T81P-19623-D or equivalent, on the compressor 
to retain the cylinder assembly and the rear head 
in position. Then clamp the tool in a vise. 


5. Remove the key from the compressor shaft with 
Key Remover T81P-19623-NH or equivalent. 


| SHAFT KEY REMOVER TOOL 
жы Т81Р-19623-МН 
» 


CCL 2526-A 


Remove the six cylinder bolts from the NOTE: Use extreme care not to damage any 
compressor using a 10mm socket. Then, pull the sealing surfaces. 


front head from the compressor. The valve plate Remove two dowel pins from the front head or the 
cylinder assembly. 


assembly, inlet reed, shaft seal and cylinder 
gasket normally will come off with the head 
assembly. 
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MAJOR REPAIR OPERATIONS (Continued) 


8. 


9. 


Carefully lift the inlet reed valve from the head 


assembly. 
Remove the front valve plate assembly and SUAE REMOVER 
gasket from the front head with Valve Plate Т81Р-19623-В 


Remover, T81P-19623-B or equivalent. 


O-RING 
N801149 
FRONT 
HEAD 
-190982- 
VALVE PLATE 
-19D656- CCL 1912-8 


10. Carefully remove the gasket from the valve plate 
assembly using care not to damage the surface of 
the valve plate assembly. 


11. Remove the shaft seal assembly and felt seal 
from the head. 


CYLINDER ASSEMBLY 


DOWEL PIN 


FRONT VALVE PLATE 
ASSEMBLY — 198685 — 


— 19Е579 — 


INLET REEO 
- 198685 – 


CYLINDER GASKET 
— 198685 — SHAFT SEAL ASSEMBLY 


— 19Е579 — 
— 198685 — 
FELT SEAL 
— 19Е579 — 


CCL 2627-A ` 


12. Place the head on a piece of clean corrugated 


cardboard and remove the seal seat assembly Ж SHART SEAL 
from the head with Shaft Seal Seat Remover CARD BOARD „ 1 TOOL тетр-19623-0н 
T81P-19623-OH or equivalent. Е Ж 


. Clean the front head, valve plate assembly and 


inlet reed with clean cleaning solvent and allow 


them to dry. DO NOT BLOW DRY THE VALVE 
PLATE OR REED VALVE WITH COMPRESSED 
AIR. 


CCL 1913-B 


12-03F-11 


MAJOR REPAIR OPERATIONS (Continued) 


Installation 


1. 


REAR HEAD 
— 19€581 — VALVE PLATE 


Inspect the inlet reed, valve plate assembly and 


the front head for damage. Replace any damaged 


parts. 


Install the two dowel pins in the dowel pin holes of 
the cylinder assembly. 


REAR VALVE PLATE 
ASSEMBLY —198685 — 


GASKET 


- 198685 — INLET REED 


- 198685 — 


Carefully remove the shaft seal and seal seat 
from the protective package. DO NOT CUT the 
transparent protective cover, but peel it from the 
backing to expose the seal and seat. 


NOTE: DO NOT TOUCH the sealing surfaces of 
the shaft seal or seal seat. 


Compressor and Clutch —FS-6 


O-RING GASKET 
— 19B685 — 


Lubricate the inlet reed with a light coating of 
clean refrigerant oil. Then, position the inlet reed 
to the cylinder assembly aligning the holes in the 
inlet reed with the dowel pins. 


Assemble the valve plate assembly to the 
cylinder assembly aligning the dowel pin holes 
with the dowel pins. 


Assemble a new cylinder gasket to the head side 
of the valve plate assembly aligning the dowel pin 
holes with the dowel pins. 


COMPRESSOR CYLINOER 
ASSEMBLY 


CCL 2529-А 


Lubricate the new shaft seal seat with clean 
refrigerant oil and install the seat in the front 
head, as shown. Current FS-6 seal seats do not 
have a groove on the seal side of the seat, but 
have a raised seal surface. Position the 
installation tool to the seal seat so that the raised 
seal surface is covered and protected by the tool 
during installation. 


12-03F-11 


12-OS3F- 12 Compressor and Clutch —FS-6 


MAJOR REPAIR OPERATIONS (Continued) 


SHAFT SEAL 
SEAT 
INSTALLER TOOL 


PLACE TOOL IN GROOVE 
(OLD DESIGN) OR AROUND 
SEAL SURFACE (NEW OESIGN) 


T81P-19623-C T81P-19623-C 


SEAL 
SEAT 


PLACE TOOL 
AROUND 
SEAL SURFACE 


PLACE TOOL 
AROUND 
SEAL SURFACE 


RAISED 
SEAL SEAL 
SURFACE | SURFACE 


SEAL 
SURFACE 


OLD DESIGN NEW DESIGN x NEW DESIGN 
SEAL SEAT SEAL SEAT GROOVE SEAL SEAT 
W/GROOVE ON WIGROOVE ON W/O GROOVE ON 
SEAL SURFACE SIDE BACK SIDE BACK SIDE 


Lubricate the new shaft seal with clean 
refrigerant oil and assemble the seal to the 
compressor with the sealing surface toward the 
end of the shaft. Engage the internal flats of the 
seal with the two flats on the shaft. 


NOTE: Avoid touching the carbon sealing surface 
of the seal assembly to prevent damaging the 
surface. Use extreme care to keep seal and seal 
seat clean at all times. 


OOL 
T81P-19623-C 


CCL 2713-A 


. Install the key in the slot of the compressor shaft. 
. Leak test the compressor as outlined. 
. Install the clutch assembly on the compressor 


following the procedure given for Clutch Field Coil 
Installation. DO NOT USE AIR TOOLS. 


Install a new lubricated O-ring in the O-ring groove Rear Head Gasket and O-Ring 
of the front head. Removal 


. Position the front head to the cylinder assembly 1. 
aligning the dowel pin holes in the head with the 
dowel pins. Install six cylinder bolts and tighten to 
the specification listed at the end of this section in 
a diagonally opposite sequence. DO NOT USE 
AIR TOOLS. 


. Pour new refrigerant oil into the compressor. 
Refer to step 2 of Removal and Adding refrigerant 
oil during compressor replacement. 


Remove the clutch assembly from the 
compressor following the procedure given for 
Clutch Field Coil Removal. 


Invert the compressor and pour the refrigerant oil 
from the suction and discharge manifold 
openings. 


12-O3F- 12 


12-ОЗҒ-13 


MAJOR REPAIR OPERATIONS (Continued) 


3. 


Install Support and Clamp Assembly 
T81P-19623-D or equivalent, on the front of the 
compressor to retain the cylinder assembly and 
the front head in position. Then, clamp the tool in 
a vise. 


SUPPORT AND 
CLAMP ASSEMBLY 


M s 


CCL 2528-A 


REAR VALVE PLATE 
ASSEMBLY — 198685 — 


REAR HEAD 
— 19€581 — VALVE PLATE 


GASKET 


— 198685 — INLET REED 


-- 198685 — 


Compressor and Clutch —FS-6 


O-RING GASKET 
— 198685 — ASSEMBLY 


12-03F- 13 


Hold the rear head and remove the six cylinder 
bolts. 


Separate the rear head from the cylinder 
assembly and remove the O-ring from the head. 


Remove the two dowel pins. 


COMPRESSOR CYLINOER 


CCL 2529-A 


12-ОЗҒ-14 


MAJOR REPAIR OPERATIONS (Continued) 


7. 


8. 


Remove the inlet reec from the rear head and 
valve plate assembly. 


Remove the valve plate assembly from the rear 
head with Valve Plate Remover T81P-19623-B or 
equivalent. 


VALVE 
PLATE REMOVER 
T81P-19623-B 


O-RING 
N801149 


VALVE PLATE 
-19D656- 


CCL 1912-B 


Carefully remove the cylinder gasket from the 
head and/or valve plate assembly. 


10. Wash the rear head, valve plate assembly and 


inlet reed with clean cleaning solvent and allow to 
dry. DO NOT BLOW DRY THE VALVE PLATE OR 
REED VALVE WITH COMPRESSED AIR. 


Installation 

1. Install the two dowel pins in the dowel pin holes of 
the cylinder assembly. 

2. Lubricate the inlet reed with clean refrigerant oil. 
Install the inlet reed aligning the dowel pin holes 
with the dowel pins. 

3. Install the valve plate assembly on the cylinder 
assembly aligning the dowel pin holes with the 
dowel pins. 

4. Install the cylinder gasket on the head taking care 
to align the dowel pin holes with the dowel pins. 

5. Installa new O-ring gasket into the O-ring groove 
of the rear head. 

6. Position the rear head tc the cylinder assembly 
and align the dowel pins with the dowel pin holes. 

7. Hold the rear head in place and install the six 
cylinder bolts. Tighten bolts to specification as 
listed at the end of this section in a diagonally 
opposite sequence. DO NOT USE AIR TOOLS. 

8. Remove the compressor from the Support and 
Clamp Assembly T81P-19623-D. 

9. Pour new refrigerant oil into the compressor. 


Refer to step 2 of Removal and Adding refrigerant 
oil during compressor replacement. 


Compressor and Clutch —FS-6 


. Install the shaft key in the compressor shaft. 


. Leak test the compressor following the 
procedure given under TESTING. 


. Install the clutch assembly on the compressor 
following the procedure for Clutch Field Coil 
Installation. 


Valve Plates and Inlet Reeds 


1. 


Remove the clutch assembly from the 
compressor following the procedure given for 
Clutch Field Coil Removal. 


Invert the compressor and pour the refrigerant oil 
from the compressor through the suction and 
discharge openings. 


Install Support and Clamp Assembly 
T81P-19623-D or equivalent, on the compressor 
to retain the front head and the cylinder assembly 
assembled together. Then, clamp the tool in a 
vise. 


SUPPORT AND 
CLAMP ASSEMBLY 
TOOL T81P-19623-D 


Remove the six cylinder bolts from the 
compressor using a 10mm wrench. Remove the 
rear head from the compressor. The valve plate 
assembly inlet reed and the cylinder gasket will 
normally be removed with the rear head. 


Hemove the two dowel pins. 


12-03F- 14 
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MAJOR REPAIR OPERATIONS (Continued) 


REAR VALVE PLATE 
ASSEMBLY — 198685 — 


REAR HEAD 
— 19E581 — VALVE PLATE 


GASKET 


— 198685 — INLET REEO 


— 198685 — 


Remove the O-ring and the inlet reed from the 
rear head. 


Remove the valve plate assembly from the rear 
head with Valve Plate Remover T8 1P-19623-B or 
equivalent. 


PLATE REMOVER 
T81P-19623-B 


O-RING 
N801149 


VALVE PLATE 
-19D656- CCL 1912-8 


Clean the rear head with clean cleaning solvent. 
Dry the head with compressed air. 


Install the two dowel pins in the dowel pin holes of 
the cylinder assembly. 


O-RING GASKET 
COMPRESSOR CYLINDER 
- 198685 — ASSEMBLY 


. Position the inlet reed (lightly lubricated with 


refrigerant oil) to the cylinder assembly aligning 
the dowel pin holes with the dowel pins. 


. Position the valve plate assembly to the inlet reed 


and align the dowel pin holes with the dowel pins. 


. Install the cylinder gasket over the valve plate 


assembly aligning the dowel pin holes with the 
dowel pins. 


. Install the new O-ring lubricated with clean 


refrigerant oil into the O-ring groove of the rear 
head. Position the rear head to the cylinder 
assembly aligning the dowel pin holes in the head 
with the dowel pins. 


. Hold the rear head against the cylinder assembly 


and install two cylinder bolts into opposite holes 
to hold the rear head in place. Tighten the two 
bolts just snug. 


. Remove the Support and Clamp Assembly 
T81P-19623-D or equivalent from the front half of 
the compressor and install the tool to clamp the 
rear head to the cylinder assembly. 


. Remove the key from the compressor shaft with 


Shaft Key Remover T81P-19623-NH or 
equivalent. 
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MAJOR REPAIR OPERATIONS (Continued) 


SHAFT KEY REMOVER TOOL 
Т81Р-19623-МН 


17. Remove the two cylinder bolts from the 18. Pull the front head from the compressor 


assembly. The valve plate assembly, inlet reed 
and shaft seal assembly will come off with the 
front head. 


compressor. 


CYLINDER ASSEMBLY 


DOWEL PIN 


nNSO HS FRONT VALVE PLATE 
ASSEMBLY — 198685 — 


INLET REEO 
— 198685 — 


CYLINDER GASKET 
— 198685 — SHAFT SEAL ASSEMBLY 
— 196579 — 


FELT SEAL 
— 19579 — 
CCL 2627-А 
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MAJOR REPAIR OPERATIONS (Continued) 


19. Remove the two dowel pins. 24. Clean the front head with clean cleaning solvent 


20. Remove the O-ring and the inlet reed from the and dry with compressed air. 


front head. 25. Install the two dowel pins in the dowel pin holes of 


21. Remove the valve plate assembly from the front Heyder assempiy. 
head with Valve Plate Remover T81P-19623-B or 26. Lubricate the inlet reed with a light coating of 
equivalent. clean refrigerant oil. Then, position the inlet reed 
to the cylinder assembly aligning the dowel pin 


22. Remove the shaft seal and the felt seal from the holes of the inlet reed with the dowel pins. 


front head. 

27. Assemble the valve plate assembly to the 
cylinder assembly aligning the dowel pin holes 
with the dowel pins. 


23. Place the front head on a piece of clean 
corrugated cardboard and remove the seal seat 
assembly from the front head with Shaft Seal 


Seat Remover T81P-19623-OH or equivalent. 28. Assemble the cylinder gasket to the valve plate 
assembly aligning the dowel pin holes with the 
dowel pins. 

SEAT BERGER 29. Carefully remove the shaft seal and seal seat 
CARD BOARD TOOL Т81Р-19623-Он from the protective package. DO NOT CUT the 


transparent protective cover, but peel it from the 
backing to expose the seal and seat. 


NOTE: DO NOT TOUCH the sealing surfaces of 
the shaft seal or seal seat. 


ЗО. Lubricate the new shaft seal seat with clean 
refrigerant oil and install the seat in the front 
head. Use Shaft Seal Seat Installer 
T81P-19623-C or equivalent, positioned to the 
seal seat as shown to install the seat in the head. 
Current FS-6 seal seats do not have the groove 

QCL 1913-8 on the seal side, but have a raised seal surface. 

Position the tool to the seal seat so that raised 

seal surface is covered and protected by the tool 

during installation. 


uio d ao PLACE TOOL IN GROOVE 
NO Id (OLD DESIGN) OR AROUND 
TOOL SEAL SURFACE (NEW DESIGN) 

T81P-19623.C T81P-19623.C 
SEAL 
SEAT 

PLACE TOOL 

AROUND 


SEAL SURFACE 


PLACE TOOL 
AROUND 
PLACE SEAL SURFACE 


TOOL SEAL erg 
IN A 
GROOVE SURFACE | SURFACE 


SEAL 


SURFACE FRONT 
HEAD 


OLD DESIGN NEW DESIGN x NEW DESIGN 
SEAL SEAT SEAL SEAT GROOVE SEAL SEAT 
W/GROOVE ОМ WIGROOVE ОМ W/O GROOVE ON 


SEAL SURFACE SIDE BACK SIDE BACK SIDE CCL 2713-A 
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MAJOR REPAIR OPERATIONS (Continued) 


31. Lubricate the shaft seal with clean refrigerant oil 
and assemble the seal on the compressor shaft 
with the sealing surface toward the end of the 
shaft. Engage the internal flats of the seal with the 
two flats on the shaft. 


NOTE: Avoid touching the carbon sealing surface 
of the seal assembly to prevent damaging the 
surface. Use extreme care to keep the seal and 
seal seat clean at all times. 


32. Install a new O-ring in the O-ring groove of the 
front head. 


33. Position the front head to the cylinder assembly 
aligning the dowel pin holes in the head with the 
dowel pins. Install the six cylinder bolts and 
tighten them to the specification listed at the end 
of this section in a diagonally opposite sequence. 
DO NOT USE AIR TOOLS. 


34. Pour new refrigerant oil into the compressor. 
Refer to step 2 of Removal and Adding refrigerant 
oil during compressor replacement. 


35. Install the key in the slot of the compressor shaft 
and the felt seal in the shaft bore of the head. 


36. Leak test the compressor following the 
procedure given under TESTING. 


37. Install the clutch assembly on the compressor 
following the procedure given for Clutch Field Coil 
Installation. 


Compressor and Clutch—FS-6 


Head Replacement 
If it is necessary to replace the front or rear head, 


follow the service procedure for replacing the head 


gasket. DO NOT BLOW DRY THE VALVE PLATES OR 


REED VALVES WITH COMPRESSED AIR. 


SPECIFICATIONS 


COMPRESSOR SPECIFICATIONS 
Swashplate 3 Double Acting 
Pistons — Axial Type 


Displacement 
Cylinder Bore Da] — [i4 — _ 
СІ” — [ue — 


Rotunda Torque 

(Maximum, Manifold Removed) | 10 N«m — (7 Lb-Ft) 
Refrigerant Oil 

Type ESA-M2C31-A2 


Capacity (System Total) 300 mi (10 Fluid Ounces) 
Part Number E732-19577-A Motorcraft YN-9 


Magnetic Clutch 

Air Gap Between Pulley 

and Hub 0.021-0.036 inch 

Current Draw 4.67 Amps @ 12.8 Volts 
Run-Out (Maximum) 0.02 inch — Radial or Axial 


Torque Limits 
Hose Manifold to Compressor | 24-34 Nem (18-25 Lb-Ft) 


Clutch Hub Nut 13-19 N«m (10-14 Lb-Ft) 
Compressor Cylinder Bolts 24.5-26.5 Nem (18-19 Lb-Ft) 
(Max. to Correct Freon Leak) 34 Nem (25 Lb-Ft) 


CL7783-1A 
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12-O3F-19 Compressor and Clutch —FS-6 12-O3F- 19 
PX C G KA CMM 22122522222 өгіз СА Аы MUI EI -—e—me гуру == —e PT "e EH en ee 2 


SPECIAL SERVICE TOOLS 


ют Hub Remover 
[1059 | Pulley Bearing Replacor — — 
ELLEN RN 
(Ford and Warner Clutch) 

[ wm Meme —  — _ 
ИШЕ | Compressor Shaft do U 
О „ә рлеу веран 
[=| Complete Puley Puler — — — 
Оле [ламе Рае нетни 
ИШЕ | ITIOTI C ЖИШШ 
[4 |SeweWexh — — 
Друо — — 
пово [омй Key Rome — 
WENN EI Shaft Seal Seat Remover 

[= [inn Spring Lock Disconnect Ro — 
ЕЕЕ [2nd Spring Lock Disconnect Tool — 
вно Spring Lock Disconnect Tool — 
[зип Spring Lock Disconnect Tool — 
ашла ЕЕЕ 

Tangential Mount Only 
[ 4m —  [SmmeWexh — — 


CL7784-2A 


ROTUNDA EQUIPMENT 


| Model | Description 
063-00010 Air Conditioning Service Kit 
Flame Type Leak Detector 


CL7785-1A 


GAUGE AND WARNING 
DEVICE 


13-01- 1 


GROUP 


15 


SECTION TITLE PAGE 
ELECTRICAL POWER SUPPLY GAUGE /WARNING 

ПОНТ шысы есас ав а анааан оладат балоне — 13-04-1 
ENGINE OPERATION GAUGES ................................... 13-05-1 
FUEL GAUGE sayu aa S usata адырна 13-03-1 
sisi, feme DK 13-06-1 


SECTION TITLE PAGE 
INSTRUMENT CLUSTER AND PRINTED 

CIRCUIT eS 13-01-1 
MISCELLANEOUS GAUGES/WARNING 

DEVIGE S un suu qu awas а быны ыр а 13-09-1 
ЅРЕЕООМЕТЕВ/ОроОМЕТЕВ.................................... 13-02-1 


SECTION 13-01 Instrument Cluster and Printed Circuit 


SUBJECT PAGE 
DESCRIPTION AND OPERATION 
Tachometer — Diesel Епдіпе.................................. 13-01-2 
Tachometer — Gasoline Engines ............................ 13-01-1 
DIAGNOSIS AND TESTING 
Diagnosis Guides — Tachometer, Diesel 
Engine «csi ERE t Q aep eese resi aepo ытын 13-01-5 
Diagnosis Guides — Tachometer, Diesel Engine 
(Continued 5: ыз u u ыы Бы ы аты ыы» 13-01-6 
Diagnosis Guides — Tachometer, Gasoline 
Engines ors viv cies u ы DI RIT Qe gen ы EUDOME 13-01-4 
REMOVAL AND INSTALLATION 
Cluster Assembly................................................... 13-0 1-9 


VEHICLE APPLICATION 


E-150-E-350, F- 150-F-350, F-Super Duty and Bronco 
Vehicles 


DESCRIPTION AND OPERATION 


Tachometer — Gasoline Engines 


The tachometer is an electrically operated instrument 
which indicates engine speed in revolutions per minute 
(RPM). It is mounted in the instrument cluster 


assembly. 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont’d.) 
Cluster Opening Finish Panels ............................... 13-01-8 
Instrument Cluster Illumination and Indicator 
Bulbs — E-150 — E-350, F-150 — F-350, 
F-Super Duty Chassis Cab and Bronco .............. 13-01-18 
Instrument Voltage Regulator and Printed 
Circuit ayu даана ылы l aa a sy sa 13-01-17 
Printed Circuit Cluster ......................................... 13-01-18 
Tachometer — Diesel Engine.................................. 13-01-7 
Tachometer — Gasoline Engines ............................ 13-0 1-7 
VEHICLE APPLICATION.............................................. 13-01-1 


The tachometer on F-150—F-350, F-Super Duty 
Chassis Cab and Bronco vehicles can be used with 
either 6-cylinder or 8-cylinder engines. The 
tachometer terminals “В” (+ 12 volts), “С” (coil 
negative), and ‘‘G’’ (ground) are connected when used 
for 6-cylinder engines. A fourth terminal “8” 
(8-cylinder ground) is grounded through the wire 
harness for 8-cylinder engine operation. 


13-01-2 


Instrument Cluster and Printed Circuit 


13-01-2 


DESCRIPTION AND OPERATION (Continued) 


14289/90 


IGNITION 
COIL 


WARNING LAMP 
FUSE 10 AMP 


TO IGNITION 
SWITCH 


TO IGNITION 
SWITCH 


Tachometer —Diesel Engine 


The tachometer is an electrically operated instrument 
which indicates engine speed in revolutions per minute 


(rpm). It is mounted in the instrument cluster assembly. 


Manual Transmission Application 


MANUAL TRANSMISSION APPLICATION 


рә? pons 
WIRE HARNESS PRINTED 
14401 
14289/90 
(8 CYLINDER ONLY) 


INSTRUMENT 
CLUSTER 
CONNECTOR 


d | 


PIN 11 


PIN 13 


6 


PIN 12 


D А BRAKE ЕМІ55 


c.r 


CIRCUIT 


TACHOMETER 


K4177-2B 


The tachometer receives its signal from a variable 
reluctance sensor (mounted in the injection pump 
timing gear cover). 


INSTRUMENT 
14289-90 CLUSTER 
СЕС), CONNECTOR 
PIN NO. 6 


— 
DIESEL PIN NO. 13 
SENSOR (CONNECTOR “А”) 
WARNING LAMP 


FUSE 10 AMP 


TO IGNITION 
SWITCH 


(CONNECTOR “А”) 


PIN NO. 2 
(CONNECTOR "B") 


S——— 


K12707-28 
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DESCRIPTION AND OPERATION (Continued) 


Automatic (E4OD) Transmission Applications 


AUTOMATIC (E4OD) TRANSMISSION APPLICATIONS 


INSTRUMENT 
CLUSTER 
CONNECTOR 


PIN NO. 6 
(CONNECTOR "A") 


>--> 
РІМ МО. 13 
(CONNECTOR "A") 
— 


>— 


PIN NO. 2 
SENSOR (CONNECTOR "B") 
TO IGNITION | 


SWITCH 
EEC-4 (WITH INTEGRAL 
DPC-100 E4OD TRANSMISSION 
CONTROLLER) 


DIAGNOSIS AND TESTING 


Refer to the following Diagnosis Guides to locate and 
correct typical tachometer problems. Readings can be 
taken using Rotunda Digital Volt Ohmmeter 
007-0000 1 or equivalent. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides — Tachometer, Gasoline 
Engines 


INOPERATIVE, ERRATIC, WRONG INDICATION 


| TEST STEP RESULT ACTION TO TAKE 
| AO | VERIFY CONDITION __ 


e Check complaint. Inoperative GO to А1. 


Erratic and/or wrong GO to A2. 
indication 


| A1 | CHECK FUSE | 


€ Check fuse. 


REPLACE fuse. If fuse 
blows again, CHECK for 
short in circuit. 


Fuse blown 


Fuse is good GO to A2. 


| A2 | CHECK WIRING 


e Check for loose wiring connections in engine 
compartment or at instrument cluster. 


Loose connections SECURE loose 


connections. 


Connections secure GO to A3. 


| АЗ | MAKE RESISTANCE CHECKS . 


e Remove instrument cluster and make resistance 
and voltage checks at 14401 wiring hamess 
connector as follows: 


Condition is not in 
tachometer. SERVICE 
wiring. 


Open or shorted 


+12 VOLTS TACH AND DIESEL 
TO TACH DIESEL SENSOR GROUND 


SENSOR 
(OR DPC-100) 
SIGNAL) 


Wiring OK GO to A4. 


14 13 12 11 10 9 8 


CONNECTOR “А” CONNECTOR "B* 
(LH SIDE — AS SEEN (RH SIDE — AS SEEN 
FROM REAR OF CLUSTER) FROM REAR OF CLUSTER) 


1. Check pin No. 2 (of connector "B") resistance to 
chassis ground — should read 1 ohm or less. 


2. Check pin No. 6 (of connector "A") resistance to 
corresponding terminal of diesel sensor mating 
connector — should be 1 ohm or less. 


3. Connect battery. Тит ignition to the RUN position. 
Check for +12 volts at pin No. 13 (of connector 
. *A^). Tum ignition OFF. Disconnect battery. 


CK12705-2B 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides—Tachometer, Diesel Engine 


INOPERATIVE, ERRATIC, WRONG INDICATION 


| TEST STEP ACTION TO TAKE 
| AO | VERIFY CONDITION 


@ Check complaint. 


Inoperative GO to Al. 


Erratic and/or wrong GO to A2. 
indication 


| A1 | CHECK FUSE _ 


€ Check fuse. 


| A2 | CHECK WIRING 


€ Check for loose wiring connections in engine 
compartment or at instrument cluster. 


REPLACE fuse. If fuse 
blows again, CHECK for 


short in circuit. 


GO to A2. 


SECURE loose 
connections. 


GO to A3. 


| A3 | MAKE RESISTANCE CHECKS 


e Remove instrument cluster and make resistance 
and voltage checks (using Rotunda Digital Volt 
Ohmmeter 007-00001 or equivalent) at 14401 wiring 

harness connector as follows: 


Condition is not in 
tachometer. SERVICE 
wiring. 


GO to A4. 


CONNECTOR "A" CONNECTOR "B" 


+ 12V TO TACHOMETER 
TACHOMETER GROUND 


TACHOMETER SIGNAL - 
IGNITION COIL (-) 


GROUND - 
8 CYLINDER ONLY 


1. Check pin #2 (connector ‘B’) resistance to 
chassis ground — should read 1 ohm or less. 

2. Check pin #7 (connector ‘A’) resistance to 
chassis ground — should read 1 ohm or less, if 
vehicle has 8-cylinder engine. Open circuit if 6- 
cylinder engine. 

3. Check pin #6 (connector ‘A’) resistance to 
negative terminal of ignition coil should be 1 ohm 
or less. 

4. Connect battery. Tum ignition switch ON. Check 
for + 12V at pin #13 (connector “А”. Turn ignition 
OFF. 

Disconnect battery. 


| А4 | CHECK TACHOMETER CONNECTIONS 


e Check for loose or missing cluster connection clips, 
or damaged printed circuit. 


RESEAT (or replace 
missing) clips and/or 


REPLACE printed circuit. 


REPLACE tachometer. 


Е 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides — Tachometer, Diesel Engine 
(Continued) 


TEST STEP RESULT ACTION TO TAKE 


| А4 | CHECK RETENTION CLIPS 


€ Check for loose tachometer retention clips on rear 
of instrument cluster, or damaged printed circuit. 


| CHECK DIESEL SENSOR MOUNTING AND/OR | 
CONNECTOR 


€ Check to see that sensor is not loose in its 
mounting (in injection pump timing gear cover). 
Check for loose connection. 


Clips loose 


Clips tight 


Sensor and/or 
connector loose 


Sensor and connector 
tight 


| A6 | CHECK DIESEL SENSOR FOR DAMAGE 


e Remove sensor and check for physical damage to 
sensor face (resulting from contact with timing 
gear). 


NOTE: Checking continuity across the terminals 
of the diesel sensor will show infinite resistance. 


CHECK DIESEL SENSOR RESISTANCE 


e Remove sensor and check D.C. resistance across 
sensor terminals (with sensor in free air — no 
ferrous materials in its immediate vicinity). 


Resistance should be 2000-3000 ohms. 
ы E4OD AUTOMATIC TRANSMISSION APPLICATIONS 


Sensor damaged 


Sensor not damaged 


Sensor resistance 
outside of specification 


Sensor resistance OK. 


ONLY DPC-100 TRANSMISSION CONTROLLER 
SIGNAL CHECK 


1. Reconnect battery cable and start engine, and allow | No signal output 
engine to idle. 


2. Check RMS AC voltage of DPC-100 controller 
output signal (pin 6 of connector "A", at instrument 
cluster). Voltage value should be at least 300 mV. 


Signal OK 


TIGHTEN clips and/or 


| REPLACE printed circuit. 


GO to A5. 


TIGHTEN sensor to 
20-27 М+т (15-20 ft-Ib) 
and/or connector. 


GO to Аб. 


REPLACE sensor. 


GO to A7. 


REPLACE sensor. 


GO to А8. 


REPLACE EEC-4 
Processor Unit. 


REPLACE tachometer. 
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REMOVAL AND INSTALLATION 


CAUTION: The use сї vinyi cleaners and similar 
other cleaning agents to clean the vehicle interior 
and/or instrument cluster lenses has resulted in 
damage to the instrument cluster lenses. The 
chemical content of these cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 
Cellosolve), has produced fogging, spotting, 
stain, or splotches of the lenses, either through 
over-spray or direct use on the lenses. Therefore, 
extreme caution should be taken during interior 
cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 


from contacting the instrument cluster lenses. 


The instrument cluster lenses should be cleaned 
with Ultra Clear Spray Giass Cleaner 
E4AZ-19C507-AA (ESR-M14P5-A) or equivalent 
commercial cleaning product, using a clean, soft, 
lint-free cloth. The Ford Glass Cleaner has been 
specially formulated for cleaning windows in 
automotive vehicles and is approved for use in 
cleaning the plastic instrument cluster lenses. 
Read and carefully follow the directions on the 
container for best results. 


Tachometer —Gasoiine Engines 
Removal 
Disconnect battery ground cable. 


Remove instrument cluster. Refer to the 
procedures outlined in this section. 


Remove seven screws attaching mask and lens 
to cluster backplate and remove mask and lens. 


Remove tachometer by carefully prying 
tachometer dial away from cluster backplate 
(tachometer is retained backplate by retaining 
clips). 


Installation 


1. Position tachometer cluster backplate, and push 
into position (making certain the four tachometer 
pins correctly seat in the cluster backplate clips). 


Position lens and mask to the cluster backplate 
and install the seven attaching screws. Install the 
instrument cluster. Connect battery ground cable 
and check operation of the tachometer. 


Tachometer — Diesel Engine 
Removal 
Disconnect the battery ground cable. 


Remove the instrument cluster. Refer to the 
procedures outlined in this section. 


Remove the six screws attaching the mask and 
lens to the cluster backplate and remove the 
mask and lens. 


Remove tachometer by prying tachometer dial 
away from cluster backplate (tachometer is 
retained to backplate by retaining clips). 


Installation 


1. Position the tachometer to the cluster backplate 
and push the tachometer assembly into the 
cluster backplate. 


Position the lens and mask to the cluster 
backplate and install the seven attaching screws. 
Install the instrument cluster. Connect the battery 
ground cable and check the operation of the 
tachometer. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster Finish Panels —F-Series and 
Bronco 
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.— — x — — — — 
ue .. 22 RU -= 
— 
_ eee = A === 
= Ti 
ns — 


=— 


INSTRUMENT PANEL INSTRUMENT CLUSTER 


OPENING FINISH PANEL 


Instrument Cluster and Printed Circuit 


ee __ 


SCREW 
МВ803876-536В 


There are four finish panels which attach to the 
instrument panel. They are: 


An instrument cluster opening upper finish panel 
assembly. 


An instrument cluster finish panel assembly which 
attaches on the RH side of the steering column 
opening. 


An instrument cluster finish panel assembly which 
attaches on the LH side of the steering column 
opening. 


An instrument center finish panel assembly. 


Cluster Opening Finish Panels 
Removal 


1. 


Remove six screws attaching upper cluster 
opening finish panel to instrument panel. 


Pull panel rearward to release two mounting tabs 
on forward side of finish panel from retaining slots 
in instrument panel. 


Remove the finish panel. 


Disconnect one screw securing RH lower finish 
panel to instrument panel. 


(6 REQ'D) 


(LH) FINISH 
PANEL 


8. 


13-01-8 


CENTER 
FINISH 
PANEL 


(RH) FINISH 
PANEL 


CCL2751-A 


Pull finish panel rearward to release locating pin 
and two tangs from respective hole and slots in 
instrument panel. 


Remove finish panel. 


Pull rearward on LH finish panel to release it from 
two locating pin holes and four slots in the 
instrument panel which match with attaching tang 
locations on the finish panel. 


Remove finish panel. 


Installation 


1. 


If all three finish panels have been removed, begin 
installation with upper cluster opening finish 
panel. Install six attaching screws. 


Install RH finish panel by aligning it with locating 
pin hole and two attaching slots. Press finish 
panel into engagement with instrument panel. 


Install one attaching screw for RH finish panel. 


Install LH finish panel by aligning two pins and four 
attaching tangs with mating holes and slots in 
instrument panel. Press finish panel into 
engagement with instrument panel. 
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REMOVAL AND INSTALLATION (Continued) 


Cluster Assembly 
E-150—E-350 


| INSTRUMENT 
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REMOVAL AND INSTALLATION (Continued) 


Removal 1. Disconnect the battery ground cable. 
NOTE: Check the oil pressure circuit board located in 2. Remove seven instrument cluster-to-panel 
the instrument cluster by the left hand retaining screws. 
connector — right side, for a hole and a resistor. If this Ж i 
exists, replace the oil pressure circuit board with 3. Position cluster slightly away from the panel for 
FOUZ-10K843-B. access to the back of the cluster to disconnect 
the speedometer. 
PIN 13 If there is not sufficient access to disengage 
the speedometer cable from the 
SOLDER speedometer, it may be necessary to 
WIRE remove the speedometer cable at the 


transmission and pull cable through cowl, to 


HOLE allow room to reach the speedometer quick 
disconnect. 
О 4. Disconnect the harness connector plug from the 
printed circuit and remove the cluster assembly 
from the instrument panel. 


K16302-A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


Instrument Cluster 
Disassembled —E-156 — E-350 


INSTRUMENT CLUSTER DISASSEMBLED — E-150 — E-350 


CLUSTER 
BACK PLATE 
| qtto, | “у (О) ` $ 
=— |! — ce i DUAL BAND AMMETER 
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ГЕ ат 2 TEMPERATURE 
FRONT VIEW HIGH ш Z GAUGE 
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INSTRUMENT 
VOLTAGE 


REGULATOR { | ў Т 


PRINTED 
CIRCUIT 
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Apply approximately 4.8mm (3/ 16-inch) . Connect the harness connector plug to the 
diameter ball of Silicone Dielectric Compound printed circuit board. 
D7AZ-19A331-A (ESE-M 1C 17 1-A) or equivalent C tth d А bl ick 
in the drive hole of the speedometer head. -Connect the speedometer cable (quic 

и nan disconnect) to the speedometer head. 
postion Iociusiernearitsopenngintqe Connect the speedometer cable and housing 
instrument panel. duit | 

assembly to the transmission, if removed. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster Wiring —E-150 — E-350 


x 


w hm hey 


ін 
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УМ 


SPEEDOMETER 
HEAD 


CLUSTER 
ASSEMBLY 
WIRING ASSEMBLY 
14401 
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5. Install the seven instrument cluster-to-panel 6. Check operation of all gauges, lamps, and 
retaining screws and connect the battery ground signals. 
cable. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster-— Е- 150 — F-350, F-Super 
Duty and Bronco (Without Tachometer) 


SCREW 
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Instrument Cluster Rear View —F-150— F-350, 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster—F-150—F-350, F-Super 
Duty and Bronco (With Tachometer) 


SCREW 
N804988-S2 
(7 REQ'D) 
TIGHTEN TO O.8-1.4 N-m 
(7.0-12.4 IN-LB) 
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LH TURN AMP ANTI-LOCK LOW RANGE INDICATOR 
INDICATOR CHECK ENGINE TOR 4x4 INDICATOR 
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Instrument Cluster Rear View — F-150— F-350, 
F-Super Duty and Bronco (With Tachometer) 
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Removal 3. Remove the knob from the headlamp switch. 
1. Disconnect the battery ground cable. Remove the fog lamp switch knob, if so equipped. 


2. Remove the wiper-washer knob. Use a hook tool 4. Remove steering column shroud. 


to release each knob lock tab. 
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Instrument Cluster and Printed Circuit 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: Care must be taken not to damage 
transmission control selector indicator 
(PRNDL) cable on vehicles equipped with 
automatic transmission. 


On vehicles equipped with automatic 
transmission, remove loop on indicator cable 
assembly from retainer pin. Remove bracket 
screw from cable bracket and slide bracket out of 
slot in tube. 


Remove the cluster finish panel assembly. 
Remove four cluster attaching screws and 
disconnect the speedometer cable. Also, 
disconnect wire connectors from the printed 
circuit and remove the cluster. 


Installation 


1. 


Position cluster to opening and connect the two 
connectors. Connect the speedometer cable. 
Install the four cluster retaining screws. 


On vehicles with automatic transmission, place 
loop on transmission indicator cable assembly 
over retainer on column. 


Position the tab on the PRNDL cable bracket into 
slot on column. Align the PRNDL pointer and 
attach screw. 


STEERING 
COLUMN 


NOTE: 
CABLE MUST BE ROUTED 
OUTSIDE TILT STEERING 
HARNESS 


K6783-18 


10. 


To adjust PRNDL, use the following procedure: 


With engine off and parking brake applied, place 
the transmission selector lever at steering column 
in "D" (DRIVE) (or © for automatic overdrive 
transmissions) position. Hold lever against the 
“D” (or © for AOD transmissions) stop using an 
approximate 3.6 kg (8 Ib) weight attached to the 
selector lever knob. Use Spring Scale 
T74P-3504-Y or equivalent. 


Adjust PRNDL bracket to position the indicator in 
the rectangular adjustment band and attach 
Screw, taking care not to move indicator. 


Change the transmission lever to PARK position 
and check the PRNDL pointer. Shift transmission 
lever to all shift positions (PRND2 1 or PRN@D 1) 
and check the PRNDL pointer position on each 
transmission shift position, verifying adjustment. 


NOTE: The PRNDL should only be adjusted using 
the adjustment window in the primary drive (D 
position, and not adjusted in any other position). 


Install the trim finish panel assembly and column 
shroud. 


Install the headlamp switch knob. If so equipped, 
install the fog lamp switch. 


Install the wiper-washer control knobs. 


Connect the battery cable. Check the operation 
of all gauges, lamps, signals and PRNDL pointer. 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster — F-Super Duty Commercial 
Stripped Chassis and Motorhome Chassis 
Vehicles 
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Removal 


Disconnect two wiring harness connectors from 
1. Disconnect the battery ground cable(s). 


backplate. 


2. Remove six cluster bezel-to-panel retaining 


Disengage speedometer cable from 
screws and remove the cluster. 


speedometer. 
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REMOVAL AND INSTALLATION (Continued) 
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Installation 


1. 


Apply approximately 4.80mm (3 / 16 inch) 
diameter ball of D7AZ-19A331-A 

(ESE-M 1C 17 1-A) Silicone Dielectric compound 
or equivalent in the drive hole of the speedometer 
head. 


Position the cluster near its opening in the 
instrument panel. 


Connect the speedometer cable (quick 
disconnect) to the speedometer head. Connect 
the speedometer cable and housing assembly to 
the transmission (if removed). 


Connect two wiring harness connectors to the 
backplate. 


Position cluster to instrument panel and install the 
six cluster-to-panel retaining screws. 


Connect the battery ground cable(s). 


Check operation of all gauges and lamps. 


Instrument Voltage Regulator and Printed 
Circuit 
Removal 


1. 


Remove the instrument cluster assembly from the 
instrument panel as outlined. 


K16303-A 


Disconnect (snap off) the printed circuit | 
connector buttons from the instrument voltage 
regulator. 


Remove the instrument voltage regulator (one 
screw). 


Remove all retaining nuts and light bulbs (and 
resistor if present), and remove the printed 
Circuit. 


Installation 


1. 


When installing the printed circuit, carefully 
position it to the back of the cluster and engage it 
to the plastic locating pins. 


Install all retaining nuts, resistor (if present) and 
light bulbs. 


Install the instrument voltage regulator (one 
screw). 


Connect (snap on) the connector buttons to the 
instrument voltage regulator. 


Install the cluster assembly as outlined. Check 
the operation of all gauges, lamps and signals. 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Commercial Stripped Chassis and 
Motorhome Chassis Vehicles 


| VOLTMETER 
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MODULE 
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REDUNDANT $ 
WARNING ex = TERMINAL 


MODULE CLIPS 
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Printed Circuit Cluster . Install the bezel, mask and lens to backplate and 


secure with screws. 
Removal 


Disconnect battery ground cable(s). ; pee instrument cluster assembly to instrument 


Remove the instrument cluster assembly from the 
instrument panel as outlined. 6. Connect the battery ground cables. 


Remove the six screws that retain the bezel, . Check operation of all gauges and lamps. 
mask the lens to the cluster backplate and 
remove the mask and lens. 


Remove the six screws retaining the four gauges 


and remove gauges. Instrument Cluster Illumination and Indicator 


Bulbs—E-150—E-350, F-150—F-350, 


Using a pair of needle-nose pliers remove the nine F-Super Duty Chassis Cab and Bronco 
gauge terminal clips by squeezing both ends of | T Je 
the gauge terminal clip and push through the clip NOTE: Most cluster illumination and indicator bulbs 


opening in the backplate. Remove lamp bulbs and can be replaced by reaching under the instrument 
print circuit. panel. If the bulb cannot be reached from under the 
panel, access can be gained by removing the 
Installation instrument cluster as outlined in this section. 
1. Carefully position the printed circuit to the back of Removal and Installation 
the cluster and engage it to the plastic location 
pins. 1. Turn bulb and socket one-quarter turn 
counterclockwise and remove. 


Install the gauge terminal clips and lamp bulbs. | 
2. Install bulb into socket. 


Install cluster gauges and secure with screws. 
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REMOVAL AND INSTALLATION (Continued) 


3. Turn one-quarter turn clockwise. 


SPECIAL SERVICE TOOLS 


Tool Number Description 
T74P-3504-Y Spring Scale 
007 -00001 Digital Volt Ohmmeter 
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SECTION 13-02 Speedometer 

SUBJECT PAGE SUBJECT PAGE 

DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION 
Speedometer System............................................ 13-02-1 Speedometer Cable —F-150 Through F-350, 

DIAGNOSIS AND TESTING F-Super Duty and Bronco.................................... 13-02-9 
Odometer Accuracy Теѕї....................................... 13-02-4 Speedometer Core — 17262............................... 13-02-10 
Speedometer........................................................ 13-02-4 Speedometer Неаа................................................ 13-02-8 
Speedometer Accuracy Тебі.................................. 13-02-4 VEHICLE APPLICATION............................................. 13-02-1 

DIAGNOSIS GUIDES.................................................. 13-02-5 


VEHICLE APPLICATION 


E-150-E-350, F-150-F 350, F-Super Duty and Bronco 
Vehicles 


DESCRIPTION AND OPERATION 


Speedometer System 


The speedometer is connected to the output shaft of 
the transmission (4x2), transfer case (4x4) or 
transmission mounted parking brake assembly 
(F-Super Duty) by means of a flexible shaft (core), and 
a drive gear located inside the transmission, transfer 
case or parking brake assembly. The core drives the 
speedometer and the odometer. All vehicles equipped 
with the 4.9L EFI, 5.0L EFI or 5.8L EFI engines have a 
speed sensor attached to the transmission. This is 
used to sense vehicle speed required for the engine 
management system and/or to regulate the speed 
control system for vehicles so equipped. Refer to 
Section 10-03. 
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DESCRIPTION AND OPERATION (Continued) 


Bronco, F-150 — F-350 and F-Super Duty 
Speedometer Cable Installation (4x2) 
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(COAT "O-RING" 
WITH ESA-MIC45-A) 
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INSTALLATION OF SPEEDOMETER CABLE 
TO AUTOMATIC TRANSMISSION 
AND 4 SPEED TRANSMISSION 
MAIN VIEW 


Speedometer 


CABLE ASSEMBLY 


SCREW AND 
WASHER 
ASSEMBLY 
TIGHTEN 
TO 2.25-2.82 N:m 
(20-25 IN-LB) 


ASSEMBLE RETAINER TO GEAR WITH 
TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 


RETAINER 
17292 


CABLE ASSEMBLY 
17260 


O-RING COAT WITH 
ESA-M1C45-A GREASE 
OR EQUIVALENT 


7.5L AND 7.3L WITHOUT SPEED CONTROL 
VIEW W 


SPEEDOMETER 
CABLE 


F-SUPERDUTY - 4x2 MODEL 
VIEW Z 


NOTE: PASS THE SPEEDO CABLE OUT THROUGH THE HOLE IN THE TOE 
PLATE. REMOVE SHIPPING PLUG FROM ODOMETER END OF 
CABLE. FIT THE CABLE END UP TO THE ODOMETER AT THE REAR 
OF THE INSTRUMENT CLUSTER PRESS FIRMLY TO SEAT THÉ 
LOCKING TAB. SLIDE THE GROMMET DOWN THE CABLE AND 
SEAT IT IN THE TOE PLATE HOLE. LUBRICANT MAY BE USED TO 
SLIDE THE GROMMET DOWN THE CABLE. POSTITION CABLE 
WITH LOCATING TAPE IN FLOOR PAN CLIP. ASSEMBLE O-RING 
SPEEDO GEAR RETAINER AND CLAMP TO TRANSMISSION. 


sNOTE: AVOID TRAPPING SPEEDO CABLE ON BRAKE AND CLUTCH 
` PEDAL SUPPORT BRACKET 


а ЕМОТЕ: CABLE ROUTED INBOARD OF APRON AND DASH PANEL 
MOUNTING BRACKET. 


K4102-J 
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13-02-3 Speedometer 13-02-3 
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DESCRIPTION AND OPERATION (Continued) 


F-150 —F-350, F-Super Duty and Bronco 
Speedometer Cable Installation (4X4) 


ASSEMBLE RETAINER TO GEAR WITH 
TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 


SPEEDOMETER 


"- 


FRONT OF VEHICLE 


CABLE 
17260 


O-RING 
87036-594 


| I~ 
NUT 
W620397-S36 APPLY LUBE TO 1.0. 
TIGHTEN TO AND TEETH OF DRIVEN 


2.3-2.8 Nem SPEEDO GEAR BEFORE 
(20-25 IN-LB) ASSEMBLY TO CABLE 


INSTALLATION — 7.5L AND 7.3LD 
ENGINES W/O SPEED CONTROL 
VIEW W 


ASSEMBLE RETAINER TO 
GEAR WITH TABS ON BACK 
' CABLE SIDE OF CLIP TOWARD TEETH} 
ON SPEEDOMETER GEAR 


COAT O-RING 
WITH ESA-MIC45-A 


FRONT OF VEHICLE 
чи 


NUT 
W620397-S36 


CLAMP PART OF 
SENSOR ASSEMBLY 


APPLY LUBE TO 1.0. 
AND TEETH OF DRIVEN 
SPEEDO GEAR BEFORE 
ASSEMBLY TO SENSOR 
ASSEMBLY 


INSTALLATION — ALL ENGINES W/SPEED 
CONTROL AND 4.9L EFI, 5.0L EFI 
AND 5.8L EFi W/O SPEED CONTROL 
VIEW W 


K4897-H 


13-02-4 Speedometer 


DESCRIPTION AND OPERATION (Continued) 


E-150 — E-350 — Speedometer Cable Installation 
(Manual Trans.) 


RETAINER-17292 


GROMMET 


SPEED SENSOR 
ASSEMBLY 


COAT O-RING WITH 


BUTTON PLUG SPEEDOMETER 


390608 


VIEW Z INSERT CABLE INTO 
SENSOR ASSEMBLY 
PRIOR TO INSTALLING 


INTO TRANSMISSION 


ALL ENGINES WITH SPEED 
5.8L EFI WITHOUT SPEED 
VIEW X 


FRONT FLOOR 
CROSSMEMBER 


CABLE ASSEMBLY 
17260 


CABLE ASSEMBLY 
9A820 


TRAN 


PARKING BRAKE CABLE 
INSTALLED OUTBOARD 


DOUBLE CLIP 
N802769-S 


VIEWS X AND Y 


DIAGNOSIS AND TESTING 


Speedometer Accuracy Test 


Speedometer accuracy can be checked by timing the 
vehicle on a measured mile. Refer to the Light Truck 
Speedometer Gears Supplement of the Ford Truck 
Master Parts Catalog for the proper speedometer 
gears to use for production rear axle ratio and tire size 
combinations. 


Odometer Accuracy Test 


Drive vehicle over a measured distance of at least 10 
miles. Check measured distance against odometer 
measured distance. Error must be less than four 
percent. 


ASSEMBLE RETAINER TO GEAR WITH 


! TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 
FRONT OF 
VEHICLE 


ESA-MIC45-A e CABLE 
ASSEMBLY 
APPLY LUBE TO 17260 
M CABLE I.D. AND TEETH 
OF DRIVEN 
9A820 SPEEDOMETER SCREW AND 


AND 4.9L EFI, 5.0L EFI AND 


ASSEMBLY 


RETAINER-17292 

ASSEMBLE RETAINER TO GEAR WITH 

TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 


O-RING-87036-S94 
(COAT WITH ESA-MIC45-S) 


GEAR BEFORE 

ASSEMBLY TO 
SENSOR 

ASSEMBLY 


2.26-2.82 N-m 
(20-25 IN-LB) 


APPLY LUBE TO I.D. 
ANO TEETH OF 
DRIVEN SPEEDOMETER 


SPEEDOMETER GEAR BEFORE 


SCREW AND 
WASHER CABLE CLAMP ASSEMBLY 
57622-52 17266 TO CABLE 


2.26-2.82 М-т 
(20-25 IN-L8) 
CONTROL 


7.3L AND 7.5L ENGINES 
WITHOUT SPEED CONTROL 
VIEW Y 


CABLE — CABLE 
ASSEMBLY en ASSEMBLY 
17260 9A820 


CONTROL 


SMISSION 


CLIP 
P/A CABLE —— ,. 
ASSEMBLY 


a 


FRONT OF VEHICLE 


FRONT OF VEHICLE 


BRAKE AND CLUTCH PEDAL 
SUPPORT BRACKET 


VIEW Z 


K9120-2C 


Speedometer 


Before removing a speedometer head, if possible, 
disconnect the cable at the head and insert a short 
section of cable core in the head. Rotate the section of 
core to check for any dragging or noise. If the rotation 
drags, is noisy, or does not turn freely and evenly, 
replace the speedometer. 


Speedometer Cable and Core 


1. Visually inspect the speedometer cable for kinks, 
cuts, burrs, abrasion or severe bends behind the 
instrument panel due to the cable being trapped 
on the brake clutch pedal support bracket. If 
evidence of any such damage is observed, 
replace the speedometer cable. 
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13-02-5 Speedometer 13-02-5 
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DIAGNOSIS AND TESTING (Continued) 


2. Check the speedometer cable function as Examine the driven gear. A damaged driven 


follows: gear is usually indicative of excessive cable 
drag or incorrectly matched drive and driven 
gears. The gear should be inserted in the 
transmission while simultaneously turning the 
drive shaft. This will ensure initial 
engagement and prevent gear damage. 


a. Disconnect the speedometer cable at the 
speedometer head. 


b. Raiserear wheels, start the engine and 
check the speedometer core rotation at the 


meter end. Force should never be used. Whenever a 


drive gear is replaced, a new driven gear 
should also be installed regardless of its 
apparent condition. 


Examine the core tip for breaking or fraying. 
If damaged, replace. 


If the core does not rotate, disconnect the 
cable from the transmission end. 


Twist core. If it will not rotate or is binding, 
replace the speedometer cable. 


DIAGNOSIS GUIDES 


If the speedometer is noisy, erratic, inoperative or 
inaccurate, refer to the following Diagnosis Guides. 


SPEEDOMETER IS NOISY 


TEST STEP RESULT P| ACTION TO TAKE 
1.1 |DURING CHECKOUT SPEEDOMETER IS NOISY с=т= == Susu ss 
1.2 | CHECK CONNECTIONS 


€ Check quick connect speedometer head for proper All connections GO to 1.3. 
attachment. are good 


One or more REPAIR or REPLACE bad 
connections connection. CHECK for 
bad noise. 


VERIFY CONDITION WITH ENGINE RUNNING IN 
NEUTRAL 


© With engine running and vehicle in NEUTRAL check Noise is still CHECK for other cause of 
for noise. present vehicle noise. 


Noise is not GO to 1.6. 
present 


[11.4 | CHECK CABLE (IF APPLICABLE) 


€ Check cable for any kinks or bends. Cable is OK GO to 1.5. 


Cable is not OK If cable is kinked, 
REPLACE cable. For 
minor bends, ADJUST 
cable routing to obtain 
generous curves and 
CHECK for proper 
connection. 


14.5 | CHECK CORE 


e Disconnect cable and check core for kinks, burrs or Core is not OK 


REPLACE core. CHECK 


bent tips. 


Core is OK 


11.6 | CHECK GEAR(S) 


€ Check for damaged or worn driven gear(s). Gear(s) are 
good 


Damaged 
gear(s) 


system for noise. 
GO to 1.6. 


REPLACE speedometer 
head. CHECK system. 


REPLACE gear(s) as 
required. CHECK system. 


13-02-6 Speedometer 13-02-6 


DIAGNOSIS GUIDES (Continued) 


SPEEDOMETER IS ERRATIC OR POINTER WAVERS 


TEST STEP RESULT P| ACTION TO TAKE 


DURING CHECKOUT, SPEEDOMETER ACTS 
ERRATICALLY OR POINTER WAVERS 
2.2 | CHECK CONDITIONS 


€ Ensure quick connect is properly attached at All connections GO to 2.3. 
speedometer head. are good 


One or more REPAIR or REPLACE bad 
connections connections. CHECK for 
are bad erratic or wavering 


pointer. 
CHECK CABLE 


€ Check speedometer cable for kinks or bends in the Cable and drive OKD*| GOto2.4. 
routing. tip 
ө While cable is disconnected at drive end, check drive NOT OKP} If cable is kinked, 
tip square for wear. REPLACE cable. For 
minor bends, ADJUST 
cable routing to obtain 
generous curves, and 
CHECK for proper 
connection. If drive tip is 
worn, REPLACE cable. 


2.4 | CHECK DRIVEN/DRIVE GEAR 
€ Check driven gear for damage, wear or use of NOTOKD*| SERVICE gears as 
incorrect parts. needed. CHECK 
€ Check for slipping drive gear. speedometer. 
ОоК®| GO to 2.5. 
2.5 | CHECK CORE 
ө Disconnect cable and check core for kinks, burrs, or NOT OK REPLACE core. CHECK 
bent tips. speedometer. 
ОК» GO to 2.6. 


2.6 | CHECK CORE (CONTINUED) 


€ install соге and turn by hand to feel for rough or NOT OKP| REPLACE core. CHECK 
irregular motion. speedometer. 


OK P| REPLACE speedometer 
head. CHECK 
speedometer. 


SPEEDOMETER IS INOPERATIVE 


TEST STEP RESULT >| ACTION TO TAKE 


3.1 |pumNGCHECKOUTL.SPEEDOMETERISINOPERATIVE | — _ [| 0 o 
з.2 | CHECK CONNECTIONS 


ө Verify quick connect is properly attached at All connections 
speedometer head. are good 


ө Check drive tip at transmission end of cable to make One or more P| REPAIR tighten sensor or 
sure it is properly seated in driven gear. connections REPLACE bad 
are bad or drive connections. CHECK to 
tip not seated see if speedometer is 
properly now operative. 


13-02-7 Speedometer 13-02-7 
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DIAGNOSIS GUIDES (Continued) 


SPEEDOMETER IS INOPERATIVE (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
3.3 | CHECK ODOMETER 


€ Check operation of odometer. 


Odometer is P| REPLACE speedometer 
operating head. CHECK 
speedometer for 
operation. 


REPLACE speedometer 


Speedometer > 


pointer head. CHECK 
operates but speedometer for 
odometer does operation. 

not operate 

If both P GOto3.4. 
odometer and 

speedometer 

pointer fail to 


operate 


|3.4 | CHECK SPEEDOMETER HEAD 


e Disconnect cable and check that magnet shaft in моток» 
speedometer head turns freely by rotating with a 
short section of cable core. 


REPLACE speedometer 
head. CHECK 
speedometer for 
operation. 


GO to 3.5. 


ок» 


3.5 | CHECK GEARS 


ө Check cable drive tip at transmission for wear. 


REPLACE damaged or 
worn gear or cable. 


Drive gear, » 
drive tip, or 


ө Check drive gear and driven gear for damage or 


wear driven gear CHECK speedometer for 
` damaged operation. 
Drive gear, >| GOto3.6. 
driven gear, 
and drive tip 


okay 


3.6 | CHECK CABLE 


ө Check speedometer cable for kinks or improper NOT OK 
routing. 


REPLACE cable. CHECK 
speedometer for 
operation. 


OKP! GOto3.7. 


CHECK SPEED SENSOR 


e@ Disconnect cable from speed sensor and check that NOT OK 
shaftin sensor turns freely. 


REPLACE speed sensor. 
CHECK speedometer for 
operation. 


GO to 9.8. 


3.8 | CHECK CORE 


ө With cable disconnected, check core. 


Core is » 
damaged 


REPLACE core. CHECK 
speedometer for 
operation. 


REPLACE cable. CHECK 
speedometer for 
operation. 


Core will not > 
turn 


13-02-8 Speedometer 13-02-8 


DIAGNOSIS GUIDES (Continued) 


SPEEDOMETER IS INACCURATE 


TEST STEP RESULT >| ACTION TO TAKE 
DURING CHECK-OUT SPEEDOMETER REGISTERS AN 
INACCURATE READING 
4.2 | CHECK CONNECTIONS 


ө Verify quick connect is properly attached at 
speedometer head. 


All connections P» GO to 4.3. 


are good 


REPAIR or REPLACE as 
necessary. CHECK for 
accuracy. 


One or more of > 
the 

connections 
are bad 


4.3 | CHECK ODOMETER 


ө Check accuracy of odometer. Odometer is REPLACE speedometer 
e If odometer is accurate, calibration of speedometer accurate head. CHECK for 
speedometer accuracy. 


may be off. Changing the head may correct, but going 
on to change either gear will make speedometer 
reading more accurate, but now odometer will not be 
accurate. 


4.4 | CHECK DRIVEN GEAR 


ө Check for proper driven gear. 


Odometer is > 
inaccurate 


GO to 4.4 


Driven gear 
improper 


REPLACE gear with 
correct gear. CHECK for 
accuracy. 


GOto 4.5. 


e if odometer is accurate, calibration of speedometer 
may be off. Changing the head may correct, but going 
on to change either gear will make speedometer 
reading more accurate, but now odometer will not be 
accurate. 


CHECK DRIVE GEAR AXLE, TIRES AND RATIO 
ADAPTER 


€ Check for proper drive gear, axle, tires and ratio 
adapter. 


Proper driven » 
gear 


Drive gear, » 
axle, tires and 
ratio adapter 

are correct 


REPLACE speedometer 
head. CHECK for 
accuracy. 


REPLACE incorrect 
component or driven gear. 
CHECK for accuracy. 


Drive gear, 
axle, tires or 
ratio adapter 
are not correct 


REMOVAL AND INSTALLATION 


Speed Sensor | . Connect speedometer cable. 


Removal . Connect electrical connector. 
1. Separate the electrical connector to the speed 
sensor on the transmission /transfer 
case / parking brake. 


Install speed sensor in transmission / transfer 
case / parking brake. 


2. Disconnect speedometer cable from speed install retaining screw/nut. 


Sensor. 


3. Remove retaining screw /nut. 


4. Remove speed sensor. Speedometer Head 

F-150 Through F-350, F-Super Duty, Bronco апа” 
E-150 —E-350 

Installation Removal 


1. Install driven r on speed sensor as identified in 1. Remove instrument cluster. Refer to Section 
Кын КАМЫ if V nd 5 13-01, Instrument Cluster and Printed Circuit. 


5. Remove driven gear. 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove speedometer cable. 


CABLE ASSEMBLY 


SPEEDOMETER SHAFT 


PRESS FLAT SURFACE ANO PULL CABLE 
AWAY FROM SPEEDOMETER HEAD (PLACE 
INDEX FINGER ON METAL TUBE AND 
THUMB ON PLASTIC RING FLAT SURFACE! 


K2327-1D 


3. Remove lens and mask from the cluster, where 
applicable. 


4. Remove speedometer. 


Installation 


Position the speedometer to the back plate and install 
the two attaching screws. Install the mask and lens, 
then the instrument cluster. If anew speedometer is 
being installed, examine the square drive hole for 
sufficient lubrication. If lubrication is needed, apply a 
4.8mm (3/ 16 inch) diameter dab of Silicone Grease 
per Ford Specification ESF-M 1C 134-A or equivalent, 
in the drive hole. Connect speedometer cable as 
outlined. 


Speedometer Cable — Econoline E-150 Through 
E-350 


Removal 
1. Raise vehicle on a hoist. 


2. Disengage speedometer cable clamp and 
remove cable assembly from transmission as 
shown in the illustration. 


NOTE: On vehicles equipped with a 
transmission-mounted speed sensor, remove the 
speedometer cable by pulling it out of the speed 
sensor. Do not attempt to remove the spring 
retainer clip with the speedometer cable in the 
sensor. 


3. Disengage all remaining cable clips. 


4. Push cable and grommet through floorpan 
opening into cab. 


5. Remove retainer holding cable clip to brake and 
clutch pedal support. 


6. Disconnect speedometer cable from 
speedometer. 


Installation 


1. Connect speedometer cable to speedometer 
head. 


Speedometer 


13-02-9 


Route cable through floorpan opening. 


Attach cable clip to brake and clutch pedal 
support. 


Press grommet into floorpan opening. 
Raise vehicle on a hoist. 


Lubricate cable core exposed at transmission 
ferrule with Speedometer Cable Lubricant 
D2AZ- 1958 1-A (ESF-M 1C 160-A) or equivalent. 


Apply a coating of Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M 1C 159-A) or equivalent, 
to O-ring on ferrule. 


NOTE: On vehicles equipped with a speed 
sensor, align the core with the sensor and snap 
cabie assembly into the speed sensor. 


Lubricate ID and teeth of driven gear with 
Speedometer Cable Lubricant D2AZ- 1958 1-A 
(ESF-M 1C 160-A) or equivalent. Install driven 
gear on ferrule. 


Assemble driven gear retainer to driven gear with 
retainer tabs toward gear teeth. 


. Insert driven gear and cable into transmission. 


Retain by tightening retaining screw to 2.25-2.82 
N-m (20-25 in-Ib). 


. Secure cable with clips / clamps at locations 


indicated by tape on cable. 


NOTE: The speedometer cable routing should 
avoid sharp bends; the cable should be straight 
for approximately 203mm (8 inches) from 
speedometer. 


12. Lower vehicle. 


Speedometer Cable —F- 150 Through F-350, 
F-Super Duty and Bronco 


Removal 


1. 
2. 


Raise vehicle on a hoist. 


Disengage speedometer cable clamp and 
remove cable assembly from transmission. 


NOTE: On vehicles equipped with 
transmission-mounted speed sensor, remove 
speedometer cable by pulling it out of the speed 
sensor. Do not attempt to remove the spring 
retainer clip with the speedometer cable in the 
Sensor. 


Disengage all remaining cable clips. 


Push cable and grommet through floorpan 
opening into cab. 


Lower vehicle. 


Remove instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 
Disconnect speedometer cable from 
speedometer. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


Select proper cable for vehicle, engine, and 
transmission as identified in the Truck Chassis 
Installation Manual. 


Route cable through floorpan opening. 


Connect speedometer cable to speedometer 
head and instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


Press grommet into floorpan opening. 
Raise vehicle on hoist. 


Lubricate cable core exposed at transmission 
ferrule with Speedometer Cable Lubricant 
D2AZ-19581-A (ESF-M1C 160-A) or equivalent. 


Apply a coating of Multi-Purpose Grease 
DOAZ-19584-AA (ESB-M 1C93-A) or equivalent 
to O-ring on ferrule. 


NOTE: On vehicles equipped with transmission 
mounted speed sensor, align the core with the 
sensor and snap cable assembly into the speed 
sensor. 


Lubricate ID and teeth of driven gear with 
Speedometer Cable Lubricant D2AZ-1958 1-A 


(ESF-MIC 160-A) or equivalent, and install driven 
gear on ferrule. 


Assemble driven gear retainer to driven gear with 
retainer tabs toward gear teeth. 


. Insert driven gear into transmission. Retain by 


tightening retaining screw to 2.25-2.82 N-m 
(20-25 in-Ib). 


. Secure cable with clips / clamps at locations 


indicated by tape on cable. 


. Lower vehicle. 


NOTE: The speedometer cable routing should 
avoid sharp bends; the cable should be straight 
for approximately 203mm (8 inches) from 
speedometer. 


Speedometer Core — 17262 
Refer to the illustrations in this section. 


Removal 


1. 


Disconnect speedometer cable (core and casing 
assembly) from speedometer head. 


Speedometer 


13-02-10 


Pull speedometer core out of upper end of casing. 


If core is broken, raise vehicle on a hoist and 
remove screw retaining speedometer cable 
clamp to transmission transfer case or parking 
brake assembly. 


Remove conduit and ferrule assembly and driven 
gear from transmission. Remove driven gear 
retainer, and remove driven gear and shaft from 
cable. 


Remove lower part of core (if it is broken) from 
lower end of casing. 


Installation 


1. 


Position driven gear to casing and install gear 
retainer. Install driven gear and casing in 
transmission, and install retaining screw. Lower 
vehicle. 


Using Motorcraft Core Repair Kit or equivalent, 
determine exact length of old core and cut new 
core so that it is 20.6mm (13/ 16 inch) shorter 

than old core. (Do not cut from squared end of 

core.) Remove any burrs or frayed edges. 


Install tip on core, making certain to seat core in 
bottom of tip. | 


Place core and tip in a crimping die. Place die on a 
solid surface and strike it squarely with a hammer 
to crimp it. 


Remove crimping die. 


Lubricate core with Speedometer Cable 
Lubricant D2AZ- 1958 1-A (ESF-M 1C 160-A) or 
equivalent (do not over-lubricate). Install core 
(square end first) into upper end of casing and 
push it all the way through to transmission, 
transfer case or parking brake assembly. When 
cable is nearly seated, twist it slightly to make 
sure that square end is engaged in speedometer 
driven gear at transmission. 


Connect cable assembly to speedometer, being 
sure to eliminate any kinks in housing and shaft. 
Check operation of speedometer. 
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SECTION 13-03 Fuel Gauge 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F Super Duty and 
Bronco Vehicles 


DESCRIPTION AND OPERATION 


Fuel Level Indicating System Fuel Indicating System —Econoline 
All Models 


The fuel indicating system is a bimetal-resistance type = 
system for Econoline and a magnetic type system for 

F-Series. The Econoline system consists of an 5 VOLT SUPPLY FROM 1.У.А. f , 
instrument voltage regulator, fuel indicator (gauge) LU 
mounted in the instrument cluster and a sender located S< 

in the fuel tank. | 


AA 
E 


27 


FUEL SENDER 
UNIT 


^ 


FUEL GAUGE 


BIMETAL STRIP 
AND HEATER WIRE 


Su 


s VARIABLE 


65) ) RESISTOR 


FUEL 
FILTER 


The F-Series system consists of a fuel indicator gauge 
mounted in the instrument cluster and a sending unit 
mounted in the fuel tank. 
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DESCRIPTION AND OPERATION (Continued) 


Fuel indicating System — F-150 —F-350 and 
F-Super Duty Chassis Cab 


WIRING FUEL SUPPLY TUBE 
HARNESS FLOW TO ENGINE 
CONNECTOR 


FUEL RETURN TUBE 
FLOW FROM ENGINE 


SUPPORT 
ROD 


HIGH PRESSURE 
PUMP WIRING 


RESISTOR 
ASSEMBLY 


TO FUEL TANK SENDER 
SENDING UNIT FLOAT 

WIRING HARNESS 
CONNECTOR 


RESERVOIR 


VENTURI 
FILTER SCREEN 


K15239-2A 


Instrument Voltage Regulator 
Econoline 


The instrument voltage regulator (IVR) used with the 
bi-metal fuel indicator (gauge) controls and maintains 
an average pulsating voltage of 5.0 volts at the gauge 
terminals. 


Fuel Indicator (Gauge) 


The bi-metal (Econoline) fuel indicator gauge pointer is 
attached to a wire-wound bimetal strip which, when 
heated by the flow of electrical current controlled by 
the sender unit, produces the appropriate indication. 


The magnetic (F-Series) fuel indicator gauge creates a 


polarity in the wire windings which, depending on the 
resistance at the sender, controls the degree of 
pointer rotation. The magnetic gauge operates on 
battery voltage (12V). 


Fuel Sender 


The fuel sender consists of a variable resistor, 
controlled by the action of an attached float in the fuel 
tank. The variable resistor consists of a screened 
resistive material on a ceramic substrate. The 
resistive characteristics of the two types of gauges 
are shown below. 


Fuel Gauge 


FUEL SENDER RESISTANCE 


Type of Gauge Full Tank Empty Tank 


CK10440-1A 


The F-Series electric fuel delivery system is used on 
the 4.9L, 5.0L, 5.8L, and 7.5L Electronic Fuel Injection 
(EFI) engines consists of a modular, fuel delivery 
module (FDM) assembly. The FDM unit includes a high 
pressure fuel pump, venturi jet pump, supply check 
valve, and a shuttle selector valve all located internally 
to an in-tank reservoir assembly mounted from the fuel 
tank sender flange. The fuel sending unit attached to 
the reservoir body is a separately serviceable 
component. 


In addition, the FDM system achieves a significant 
reduction in fuel system complexity and simplifies fuel 
line routing. The in-line fuel filter is located on the 
left-hand frame rail to provide service access. 


The Econoline fuel sender portion of the fuel sender for 
the 4.9L EFI, 5.0L EFI, 5.8L EFI and the 7.5L EFI 
engines operate the same as described previously. 
The sender has an integral fuel pump and the electrical 
connector has four pins, two for the sender function 
and two for the electrical fuel pump. 
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The fuel sender for the 7.3L diesel also operates the 
same as previously described, except for the following 
differences. The sender electrical connector has two 
pins instead of four as there is no electric fuel pump. 
The filter is replaced by an inverted flexible cone-like 
member. The flexible cone ensures fuel is always 
being taken from the bottom of the tank. The cone has 
as part of its assembly a relief-bypass valve. If the 
intake becomes obstructed at low temperatures the 
relief valve opens, allowing fuel to bypass the filter. 
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13-03-3 Fuel Gauge 13-03-3 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Sender — 7.3L Diesel Engine The fuel senders used with all engines equipped with 
EFI, as well as the 7.3L diesel engine have a fuel 
FUEL SENDER return port which allows excess fuel delivered to the 
--” Ф UNIT-9275 engine to be returned to the fuel tank. 


NÉ 


С 
Fuel Tank Selector Switch 
All fuel gauge sensing on vehicles with dual tanks 


z ed 
FUEL LINE 27; 
ASSEMBLY | % 
M ç SURFACE B 
22 
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N fuel tank selector switch. The circuit diagrams are 
N shown in the following illustrations. 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Tank Selector Switch Circuit — Except 7.3L 
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13-03-5 Fuel Gauge 


DESCRIPTION AND OPERATION (Continued) 


Fuel Tank Selector Switch Circuit —-7.3L Diesel 


SWITCH SHOWN 


?! IN FRONT MODE 


SWITCH 
SWITCH ASSEMBLY 
ASSEMBLY 9A050-AB 
9A050-AA 


FRONT TANK 
FUEL SENDER 


6-PORT VALVE 
ASSEMBLY 
9F271-AA 


DIAGNOSIS AND TESTING 


All Models 


Calibration Test (using Rotunda Tester 
02 1-00055)—Econoline 


The Rotunda Instrument Gauge System Tester 

02 1-00055 or equivalent, is used to diagnose 
problems in all fuel indicating systems using the 
bimetal fuel indicator gauge and instrument voltage 
regulator (IVR). 


Prior to performing fuel system test, the following 
tester checks should be made. 


1. Settester switch at IVR CHECK position. 


2. Attach tester ground wire to the negative (-) 
terminal of 12-volt battery and touch one of the 
tester terminals marked with an arrow to the 
positive (+) battery terminal. 


If the IVR check lamp does not come on, return 
tester for service or replacement. 


FUEL VALVE ELECTRICAL TABLE 


VALVE VALVE TERMINALS 


FUEL GAUGE 


Са 


REAR TANK 
FUEL SENDER 


K12704-2A 


Test Set-Up 


CAUTION: During in-vehicle tests, do not let 
tester terminal studs designated by arrows come 
in contact with vehicle ground. The fuel gauge 
will be shorted to ground, preventing an accurate 
test and possibly damaging the IVR or gauge. 
Never apply vehicle voltage across sender, IVR or 
gauge. 


1. Disconnect connector from fuel sender and hook 
onto the matching terminals on the tester. 


2. Turn vehicle ignition switch to ACC position. 


Functional Test 


NOTE: The IVR also supplies a common regulated 
voltage for the temperature gauge indicating system 
and oil gauge indicating system (when applicable), 
therefore, the IVR can only be damaged if the other 
gauges exhibit similar problems (fluctuating movement 
or high or low indications at the upper calibration 
band). The IVR has little affect on the lower calibration 
band of the indicator. 


1. Settester switch to IVR CHECK position. 
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13-03-6 Fuel Gauge 13-03-6 


DIAGNOSIS AND TESTING (Continued) 


2. ІПУН check lamp flashes on and off, the IVR and 
wiring are functional. Proceed to calibration 
check. 


3. If IVR check lamp is on steady, check IVR ground 
screw. If ground screw is secure, replace IVR. 


4. МЕ check lamp does not come on, check for 
open circuit in gauge and /or circuit wiring. 


NOTE: If IVR check lamp does not come on, also 
check plug-in connector at the instrument cluster 
printed circuit for proper insertion. A poor tester 
ground connection, when used with single 
terminal fuel senders, will prevent the IVR check 
lamp from coming on. Also check for corroded 
terminals on the connector at the fuel sender and 
on the fuel sender-unit terminals. 


Calibration Check 


With the tester switch in either the HIGH or LOW 
position, the center line of the gauge pointer should be 
within, or the pointer edge touching, the “F” or "E" 
white band of the graphics for the fuel test function as 
shown on the tester after two minutes. If the centerline 
of the pointer registers in the white bands, the fuel 
indicating system is operating properly and 
replacement of the fuel sender is necessary. If the 
pointer center line falls outside the “Е” white band, 
replace the fuel gauge. If the pointer center line falls 
outside the “Ғ” white band, replace the IVR and 
retest. If still outside the “Ғ” white band, replace the 
fuel gauge, install the original IVR and test for 
calibration. 


Fuel Indicating System Test with Rotunda Tester 
02 1-00055 or Equivalent-— Econoline 


INSTRUMENT 


5.0 VOLT 
(METAL PULSATING OUTPUT 
GAUGE 
SYSTEM ONLY) 12 VOLT WITH 
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B-BATTERY 
C—COIL-1IGNITION 
P—PROVE OUT 
8-5ТАНТ 


НШІ 


OR 
EQUIVALENT 


Calibration Test (Without Tester) — Econoline 


If only the fuel gauge is inoperative or appears to be 
out of calibration, a calibration test can be conducted 
on the vehicle fuel gauge system. The calibration test 
checks the fuel gauge and IVR simultaneously. 


ө Fuel gauge check without box resistance = 10 
ohms and 73 ohms. 


e With 10 ohms, pointer should be at or above “Е” by 
approximately two pointer widths. 


e With 73 ohms, pointer should be at or below “Е” by 
two pointer widths. 


If the gauge pointer does not move and stays below 
the E mark, check for an open circuit in the wiring 
assembly, the gauge windings, or the instrument 
cluster printed circuit. If the gauge pointer moves 
without any resistor connected, check for a short 
circuit in the lead to the sender unit. If the gauge reads 
out of calibration, replace IVR and retest. If still out of 
calibration, replace the gauge. 


Fuel Indicating System Test — Using 22 or 73 
Ohm Resistor — Econoline 


s.o VOLT PULSATING  P'METALIC ARM HEATING COIL 
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Calibration Test (Without 

Tester) —F-150 —F-350 and F-Super Duty 
Chassis Cab 

If only the fuel gauge is inoperative or appears to be 
out of calibration, a calibration test can be conducted 
on the vehicle fuel gauge system. 


ө Fuel gauge check without box resistance = 160 
ohms and 15 ohms. 


e With 145 ohms, pointer should be between the two 
printed dots at “Е” mark on gauge face. 


e With 22 ohms, pointer should be between the two 
printed dots at ‘‘E’’ mark on gauge face. 
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DIAGNOSIS AND TESTING (Continued) 


Fuel Indicator Second Sender Test— F-Series 
Dual Tanks 


On F-Series aft / axle (standard) fuel tank, the fuel 
sender electrical connector can be disconnected and 
attached to a second test sender outside the tank. 
The float can then be manually operated (up and 
down) while the fuel gauge operation is observed. 
Proper gauge function indicates a problem with the 
fuel sender located in the tank. Improper operation 
indicates a problem with the gauge or wiring. Refer to 
Diagnosis and Testing for Fuel Tank Sending Unit 
diagnosis. 


Gauge Bench Test for Open Windings 


To test the gauge for open windings, remove the 
gauge from the vehicle. Connect the gauge to an 
ohmmeter such as Rotunda Digital Volt Ohm Meter 
007-0000 1 or equivalent; and read the resistance. 
Battery positive to sender resistance should be 80 to 


90 ohms and sender to ground should be 190 to 200 
ohms. If the ohmmeter reads open or low resistance, 
replace the gauge. 

Fuel Gauge Bench Test Connection Points 


B+ 


SENDER 


SENDER 
GROUND 
BACK OF GAUGE 


GROUND 
K12702-1A 


Fuel Tank Damage 


If fuel indicating system components are functioning 
properly and inaccurate indications continue, check 
the fuel tank for damage which may have changed the 
fuel sender mounting angle and / or damaged the fuel 
sender. Also inspect the vent hoses for kinks or 
obstructions. 


Fuel Selector Valve—Dual Tanks With EFI 
Engines 


Econoline 


The fuel selector valve for EFI equipped vehicles is 
mechanically operated and uses in-tank pump 
pressure to control fuel supply and return. Front or 
rear к indication is controlled by the selector 
Switch. 


Fuel Gauge 13-03-7 


Fuel Selector Valve —Dual Tanks With Fuel 
Return Lines (7.3L Diesel only) 


The following diagnosis guide is for vehicles equipped 
with dual tanks and fuel return lines (6-port fuel 
selector valve). Refer to the illustrations for 6-port fuel 
selector valve connector terminal numbers. Make 
certain that both tanks contain some usable fuel. 


FUEL SELECTOR VALVE — 
6-PORT — TERMINAL NUMBERS 
(7.3L DIESEL) 


FRONT 


K9121-B 
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DIAGNOSIS AND TESTING (Continued) 


Fuel Tank Sending Unit — All Models 


6-PORT FUEL TANK SELECTOR Refer to the Diagnosis Guides when diagnosing fuel 
VALVE — ECONOLINE (7. IESE : А 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 


NOTE: F-Series, EFI vehicles are equipped with the Fue! Delivery Module (FDM) Fuel System. The fuel sender 
mounted on the FDM moduie is a separately serviceable component. 
CAUTION: The iTR moduie will contain fuel. Care should be taken to avoid spillage, or fire. 


| CONDITION | POSSIBLE SOURCE | ACTION ` 


| 
x Gauge shows full or partial tank | 1. Wrong sender installed. 1. Check part number. install correct 
| | when tank is empty. | sender. 
| ! 2. Sender arm is bent or obstructed. 2. Check sender mounting angle. 
! Bend sender arm gently to correct 
| ) position. I 
| | | 3. improper sender calibration. 3. Test for correct resistance values 
| : and replace as needed. 
| | 
| 4. !mproper gauge calibration. | 4. Perform calibration test as outlined 
5 | 


in this section and replace as 
needed. 


. Check and repair wiring and/or 


| Gauge reads full at all fuel levels. i 1. Short circuit in wiring (Econoline). | 
connectors as necessary. 


Open circuit (F-Series). 


. Check for correct part number and 

correct angle. Bend sender arm 
gently away from obstruction or 
remove obstruction if possible. 


Gauge reading fluctuates (erratic). ' 1. Loose connection or damaged. ; 1. Tighten all connections and 


| | 

| | 2. Sender arm movement obstructed. 
! 

I 


4 
Note: Some needle movement * wiring. | terminations. Check and repair 
toward empty during braking, f : Wiring for shorts or opens. 
accelerating or cornering is : | 
normai. | 
| 2. Wear spot on sender variable | 2. Check sender for smooth electrical 
į resistor. | resistance change as arm is 


moved through full range. If 
resistance readings hesitate or 
jump, replace sender/float 
assembly. 


| 3. Leaking sender float. 3. Replace float. 
| CK5823-E 


13-03-10 Fuel Gauge 


DIAGNOSIS AND TESTING (Continued) 


CONDITION 


Fuel gauge shows empty at all levels 
of fill. 


POSSIBLE SOURCE 


1. 
short to ground in wiring. 


. Leaking sender float. 


. Missing sender float. 


Short circuit (F-Series). 


Fuel gauge will not read full when 
tank is full. 


. Wrong sender installed. 


. Sender arm movement obstructed. 


. Leaking float. 


. Sender or gauge calibration. 


. Fuel tank not refilling to rated 
capacity. 


Loose or dirty wiring connections or | 1. Check wiring connectors and 


. Replace float. 


. Install float. Ensure float is 
. Open circuit in sender (Econoline). . Test for correct resistance values 


. Sender arm movement obstructed. . Reinstall sender properly. Bend 


13-03-10 


ACTION 


sender terminals. Repair, clean, or 
tighten as needed. 


securely retained on sender arm. 


and replace if needed. 


arm to correct position if needed. 


. Check part number. Install correct 


part. 


. Reinstall sender to correct 


operation. Bend sender arm 
slightly away from obstruction or 
remove obstruction. 


. Install new float. 


. Test for correct resistance valve 


and replace if needed. 


. Test for correct refill capacity. Also 


check vent lines for kinks or 
obstructions. Replace/repair as 
required. 


CK5822-D 


NO FUEL LEVEL iNDICATION — VEHICLES WITH DUAL TANKS (6 PORT FUEL SELECTOR VALVE) 


|. TEST STEP | 


RESULT ACTION TO TAKE 


| A1 | BYPASS TANK SELECTOR VALVE 

e Disconnect electrical connector from tank selector 
valve. 

e Tum ignition to RUN position. 

e Jumper connector terminals No. 4 and No. 5 for (о?) 
rear tank. 

ө Fuel gauge should indicate fuel level in rear tank. 

ө Move selector switch to FRONT TANK. 

e Jumper connector terminals No. 3 and No. 4 for 
front tank. 

ө Fuel gauge shouid indicate fuel level in front tank. 


REPLACE fuel tank 
selector valve. 


CHECK for faulty fuel 
gauge, fuel sender and/ 
or wiring. REPAIR or 
REPLACE as necessary. 


CK6752-2E 
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REMOVAL AND INSTALLATION 


Sending Units Secured With Metal Locking Ring 


LOCKING RING 


DETENT 


RETAINER RING 


Fuel Gauge 


PART OF FUEL TANK 


- RETAINER RING 


VUL 


Removal 


1. 


Remove the fuel from the fuel tank until fuel level 
is below fuel sender mounting hole. 


NOTE: For sending unit removal and installation 
for E-Series EFI equipped (4.9L, 5.0L, 5.8L, 
7.5L) engines refer to Section 10-01A, Fuel Tank, 
Pump, Lines and Filters—Gasoline Engines. 


Disconnect the wiring connector from the fuel 
system sender. 


Remove any dirt that has accumulated around the 
sender so that it will not enter the tank or lines. 


Loosen the quick connect fittings and disconnect 
the fuel tank line at the sender. 


Turn the fuel sender locking ring 
counterclockwise with Fuel Tank Sender Wrench 
T74P-9275-A or equivalent. Remove the locking 
ring, sender and sealing gasket. 
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LOCKING RING 
9C385 


K3845-2E 


Installation 


T 


2. 


Clean the fuel sender mounting surface on the fuel 
tank. 


Place a new sealing gasket in the groove of the 
fuel tank. Install the fuel sender into the fuel tank 
so that the tabs of the sender are positioned into 
slots of the fuel tank. The sealing gasket must 
remain in place during and after fuel sender 
installation. 


Holding the fuel sender and sealing gasket in 
place, install and rotate the locking ring clockwise 
until the stop is against the retainer ring tab. 


Connect the fuel sender wire and the fuel tank 
line. 


Refill the tank with the fuel removed. Check for 
proper fuel gauge operation and for leaks while 
refilling. 
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REMOVAL AND INSTALLATION (Continued) 


Sending Units Secured With Plastic Locking 
Ring 


PLASTIC 
LOCKING 
RING 
9A307 


FUEL SENDING 
UNIT-9275 
OR 9H307 


GASKET 
9276 


FUEL TANK 
ASSEMBLY 


K3633-1B 

Removal 

1. Remove fuel from the fuel tank until fuel is below 
fuel sender mounting hole. 

2. Disconnect the wiring connector from the fuel 
sender. 

3. Remove any dirt that has accumulated around the 
sending unit so that it will not enter the tank or 
lines. 

4. Loosen the quick-connect fittings and disconnect 
the fuel line at the sender. 

5. Turn the fuel sending locking ring 


counterclockwise with a band-type oil filter 
wrench or equivalent. Remove the locking ring 
fuel sender and sealing gasket. 


Installation 


1. 


Clean the fuel gauge sending unit mounting 
surface at the fuel tank. 


Place a new sealing gasket in the groove of the 
fuel tank. Install the fuel sender into the fuel tank 
so that the tabs of the sender are positioned into 
the fuel tank slots. The sealing gasket must 
remain in place during and after fuel sender 
installation. 


Fuel Gauge 


13-03-12 


Holding the fuel sender and sealing gasket in 
place, install and rotate the plastic locking ring 
clockwise until handtight. Using the service 
т" tighten locking ring to 54-75 N-m (40-55 


Connect the wire and the fuel line. 


Refill the tank with the fuel removed. Check for 
leaks and proper fuel gauge operation while 
refilling. 


Sending Units Secured with Bolts 
Removal 


Remove the fuel from the fuel tank. 


Disconnect the wiring connector from the fuel 
sender. 


Remove any dirt that has accumulated around the 
sender so that it will not enter the tank or lines. 


Loosen the quick connect fittings and disconnect 
the fuel tank line at the sender. 


Loosen and remove the ten screws securing fuel 
sender. Remove sender and sealing gasket. 


FUEL PUMP'S 
SENDER 
ASSEMBLY 


LOCATING NOTCHES 
IN FUEL TANK 


K16307-A 


Installation 


Clean the fuel sender mounting surface on the fuel 
tank. 


Place a new sealing gasket on the fuel tank. 
Install fuel sender into tank and align screw holes. 


Install ten screws and torque to 9.6- 13 N-m. 
Connect fuel sender wiring and fuel lines. 


Refill tank and check proper fuel gauge operation 
and for leaks. 
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REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


Fuel Gauge 
F-150—F-350, F-Super Duty, Bronco and Fuel Tank Sender Wrench 
E-150 —E-350 


Removal T90T-9550-C 3/8 Fuel Line Disconnect Tool 


Disconnect battery ground cable. 


Remove this instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. ROTUNDA EQUIPMENT 


Remove the lens and mask from the cluster. СИ речте man 
; I | | System Tester 

Remove the gauge assembly (including graphics) RUN Gaude SY 

from the cluster. Digital Volt Ohm Meter 


CAUTION: Do not touch gauge pointer. CK6351-1F 


Installation 


1. To install, reverse steps 1 through 4. Check 
gauge operation. 
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SECTION 13-04 Electrical Power Supply 
Gauge / Warning Light 


SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION 
Charge Indicator Lamp System .............................. 13-04-1 Ammeter —E-150 —E-350..................................... 13-04-4 
VOltifie[er сынаны "RR 13-04-1 Indicator Lamp — F-150 — F-350, F-Super Duty 
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VOMMGIGE a, u ETE 13-04-2 Removaland Installation .................................... 13-04-4 
VEHICLE APPLICATION ............................................. 13-04-1 
VEHICLE APPLICATION 
F-150—F-350, E-150—E-350, F-Super Duty and 
Bronco 


DESCRIPTION AND OPERATION 


Charge Indicator Lamp System 


For Diagnosis and Testing of Charge indicator lamp 
systems, refer to Section 14-00, Electrical Power 
Supply System—General Service. 


Voltmeter 


The voltmeter is a gauge which measures system 
voltage to indicate the battery state of charge. The 
voltmeter is not adjustable and must be replaced if 
inoperative. An analog is standard on vehicles. Refer 
to illustration. 


VOLTMETER 


IGNITION _ - 
SWITCH 


BATTERY 


BATTERY TERMINAL | 
OF STARTER RELAY -= 


K16300-A 


The ammeter is a gauge which senses the direction 
and rate of flow of electrical current to or from the 
battery to indicate whether the battery is being 
charged or discharged. A shunt-type ammeter is used 
in E-150—E-350. 
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DIAGNOSIS AND TESTING 


Charge Indicator Lamp System 


To test the ammeter, turn the ignition switch to RUN 
position (engine off). Turn the headlamps ON, and 
place heater blower in HIGH position. The meter 
pointer should move toward the D or discharge scale. 
If no movement of the needle is observed, check the 
battery to circuit breaker wire continuity, and circuit 
breaker to cluster continuity. If continuity is confirmed, 
and the meter does not indicate either a charge or a 
discharge, the meter is inoperative. Replace meter 
and recheck operation. 


CAUTION: Do not use jumper wires to detect or 
check operation at charge indicator subsystem. 


If the meter pointer moves toward the C or charge 
scale when the headlamps are turned on, the wire 


connections to thé cluster (for ammeter) are reversed. 


Connect the wires to the ammeter correctly after 
checking first to make sure that the battery is not 
reversed. 


Electrical Power Supply Gauge/ Warning Light 


Voltmeter 


To test the voltmeter, turn the ignition key on, turn the 
headlamps on, and set the heater blower /fan on high 
with the engine stopped. The gauge pointer should 
move toward the lower portion of the “NORMAL 
BAND” (the white marked area). If no movement of 
needle is observed, check the fuse and the 
battery-to-circuit breaker and circuit 
breaker-to-cluster wire connections. If connections are 
tight and wire continuity is good, remove the cluster 
from the vehicle. Check for flex circuit continuity and 
confirm flex circuit-to-clip and clip-to-gauge contact. If 
all connections are good replace gauge. 
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· DIAGNOSIS AND TESTING (Continued) 


Electrical Power Supply Gauge/ Warning Light 


VOLTMETER SYSTEM 


13-04-3 


TEST STEP RESULT ACTION TO TAKE 


INOPERATIVE/ERRATIC/WRONG INDICATION 


=s 
Ат [OPERATONCHECK O O OOo 


ө Check Gauge Operation (Verify within 1 volt of Inoperative 


battery voltage.) 


Erratic or wrong 


| A2 | FUSE VOLTAGE CHECK 


€ Check for battery voltage at warning indicator fuse. Less than battery 


voltage 


Battery voltage 


| A3 | FUSE CONTINUITY CHECK 


ө Check fuse for continuity. 


No continuity 


Continuity 


| А4 | VOLTMETER FEED/GROUND CHECK 


e Remove voltmeter from cluster as outlined in 


Section 13-01. 


Less than battery 
voltage/bad ground 


e Check battery voltage/ground at voltmeter terminal 


clips (harness connected, key on). 


| A5 | CONNECTION CHECK 


Battery voltage/good 
ground 


e Confirm contact between voltmeter terminals and 


cluster clips in 12 volt/ground circuits. 


GO to A2. 


GO to A4. 


REPAIR/REPLACE 
harness/ignition switch. 
GO to А1. 


GO to A3. 


REPLACE fuse. GO to 
A1. 


GO to A4. 


REPAIR/REPLACE 
instrument panel 
harness or ground 
circuits as required. GO 
to А1. 


GO to A5. 


REPLACE clips. GO to 
A1. 


REPLACE voltmeter. GO 
to A1. 


CK16301-A 
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REMOVAL AND INSTALLATION 


CAUTION: The use of vinyl cleaners and similar 
other cleaning agents to clean the vehicle interior 
and/or instrument cluster lenses has resulted in 
damage to the instrument cluster lenses. The 
chemical content of these cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 
cellosolve), has produced fogging, spotting, 
stain, or splotches of the lenses, either through 
over-spray or direct use on the lenses. Therefore, 
extreme caution should be taken during interior 
cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 
from contacting the instrument cluster lenses. 


The instrument cluster lenses should be cleaned with 
Ford Glass Cleaner E4AZ-19C507-A (ESR-M14P5-A) 
or equivalent commercial cleaning product, using a 
Clean, soft, lint-free cloth. The Ford Glass Cleaner has 
been especially formulated for cleaning windows in 
automotive vehicles and is approved for use in 
cleaning the plastic instrument cluster lenses. Read 
and carefully follow the directions shown on the 
container for best results. 


Indicator Lamp—F-150—F-350, F-Super Duty 


Remove instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


Remove housing, lens and mask from front of 
cluster by removing six retaining screws. 


Remove two retaining nuts. 
Remove ammeter from backplate assembly. 


Installation 


Position ammeter to backplate assembly and 
install two retaining nuts. 


Insert the plastic insulator over the gauge 
terminals, if so equipped. 


Install mask, lens and housing with six retaining 
screws. 


Install the instrument cluster to instrument panel. 
Refer to Section 13-01, Instrument Cluster and 
Printed Circuit. 


Connect battery ground cable. Check operation 
of the gauge. 


and Bronco Voltmeter 


To remove the indicator bulb socket remove the Removal and installation 

instrument cluster assembly to gain access to Remove instrument cluster as outlined in Section 
indicator bulb socket. Refer to Section 33-51, 13-01, Instrument Cluster. 

Instrument Cluster and Printed Circuit. Turn the bulb 
and socket assembly one-quarter turn 
counterclockwise and remove. To install reverse this 
procedure. 


Remove lens and mask from cluster. 


Remove gauge by pulling terminal from backplate 
clips. 


To install, reverse Steps 1 through 3. 


Ammeter —E-150—E-350 
Removal 
1. Disconnect battery ground cable. 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


DESCRIPTION AND OPERATION 


Bimetal Gauges and IVR—E-150—E-350 
Series Vehicles 


The instrument voltage regulator (IVR) used with the 
bimetal gauge system supplies a common regulated 
voltage for fuel, temperature, and oil pressure gauges. 


The IVR can only be defective if all of the gauges 
exhibit similar problems such as fluctuating movement 
or high or low indication. If so, refer to the gauge and 
IVR regulator operational test before proceeding with 
a calibration test. 


Magnetic Gauges —F-Series and Bronco 
Fuel, Temperature and Oil Pressure 


The magnetic gauge movement consists of three 
primary coils, one of which is wound at a 90 degree 
angle to the other two. The coils form a magnetic field 
which varies in direction according to the variable 
resistance of the sender unit (fuel and temperature 
systems only, oil pressure system uses a switch in 
place of sender and a fixed resistor on the cluster 
flexible circuit) which is connected between two of 
them. A primary magnet, to which a shaft and pointer 
are attached, rotates to align to this primary field, 
resulting in pointer position. The bobbin / coil assembly 
is pressed into a metal housing which has two holes 
for dial mounting. There is no adjustment, calibration or 
maintenance required for these gauges. 


NOTE: An instrument voltage regulator (IVR) is not 
required for this system. Refer to Diagnostic 
procedure. 


Coolant Temperature Gauge — Typical 
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DESCRIPTION AND OPERATION (Continued) 
Oil Pressure Gauge Location — Except F-Super 
Duty — Stripped Chassis 


CLUSTER 
OIL PRESSURE 
GAUG CONNECTOR 


CONNECTOR 


ILLUMINATION 
LA 


ILLUMINATION 
ILLUMINATION LAMP 
LAMP 


VOLTMETER 


CLUSTER 
CONNECTOR 
CONNECTOR | 
HIGH BEAM 
INDICATOR 
LAMP 


ILLUMINATION 
LAM 

E — сқ 

— 4 


NI 
Ae 
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Ж 
стана | GR 
sum, 
=a 
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—— 
== 
SEAT BELT 

WARNING LAMP 


2... 


СУШ 


V [ON UU <l 
| 


EEC-IV WARNING LAMP 


h BRAKE 
| | WARNING 
= Cay ATT LAMP 
ILLUMINATION Pan LS | 
АМР т Sas 
—— — EE neis zm LH TURN 
(s і i ead == DC KC Ai INDICATOR 
х | PJ- NFUEL GAUGE = [ ¿ba АА 
RH TURN — Ашыр —_— = CONNECTOR SREÉDOMETER E eie ый, TEMPERATURE 
INDICATOR HEAD GAUGE 
ANTI-LOCK CONNECTOR 
INDICATOR REAR VIEW SHOWING PRINTED CHECK ENGINE - 
LOW RANGE 4x CIRCUIT LAMP AND SOCKET АМР 
INDICATOR INDICATOR ASSEMBLIES INDICATOR 
Oil Pressure Gauge Location — F-Super 
Duty — Stripped Chassis 


K10494-D 
OIL TURN SIGNAL 
PRESSURE INDICATORS 
GAUGE 


SPEEDOMETER 
HEAD 


j 


PM. 


VOLTMETER 
GAUGE 
PRINTEO 
CIRCUIT 
GAUGE 
TERMINAL CLIPS 
COOLANT (9 REQ'D) 
TEMPERATURE 
GA 
ILLUMINATION 
MP FUEL 
AUGE 
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DESCRIPTION AND OPERATION (Continued) REMOVAL AND INSTALLATION 


Oil Pressure Indicating System Schematic 


MAGNETIC OIL PRESSURE 
INDICATOR 


ГГ OIL PRESSURE 
| | SWITCH 


I | NORMALLY OPEN, CLOSES АТ 
| 


E 4.5-7.5 PSI. 
GAUGE READS MID SCALE OR 
= SLIGHTLY ABOVE WHEN 
SWITCH CLOSES. 


*NOTE: 20 OHM RESISTOR 15 
LOCATED ON INSTRUMENT CLUSTER 


BACKPLATE FLEXIBLE CIRCUIT. 
K10197-C 


NOTE: For F-Super Duty Stripped Chassis—20 ohm 
resistor is located in jumper wire assembly at Oil 
Pressure Switch. 


BI-METAL OIL PRESSURE GAUGE 


SENDER RESISTANCE 
73 OHMS AT LOW MARK 


r 
OIL PRESSURE Í 

| 

“- 2.2 ОНМ5 АТ MID SCALE 


К14165-В 


Temperature Sending Unit 
Removal and Installation 


1. Remove cap from radiator to relieve any pressure 
and then replace cap. This reduces coolant loss 
during sender replacement. 


CAUTION: Do not remove the radiator cap on 
a hot engine. 


2. Disconnect the temperature sending unit wire at 
the sending unit. 


3. Prepare the new temperature sending unit for 
installation by applying Pipe Sealant with Teflon? 
D8AZ-19554-A (ESG-MAG 194-A, 

ESR-M 18P7-A) or equivalent, or a small amount 
of electrically conductive sealer to the threads. 


4. Remove the temperature sending unit from the 
cylinder head and immediately install the new 
temperature sending unit. Tighten to 11-24 N-m 
(8-18 ft-Ib). 


5. Connect the wire to the temperature sending unit. 
Refill cooling system to replace lost coolant. 


7. Start the engine and check the sending unit 
operation. 
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REMOVAL AND INSTALLATION (Continued) 


Temperature Sending Unit — 6 Cylinder 


TEMPERATURE TEMPERATURE 
SENDING UNIT | SENDING UNIT 
CONNECTOR 
CONNECTOR 


| TEMPERATURE 
SENDING UNIT 


TEMPERATURE 
SENDING UNIT 
10884 
TIGHTEN TO 
6-13 N-m 
(8-18 FT-LB) 


FRONT OF ENGINE 


APPLY ESE-M4G115-B OR 
ESE-M4G194-B SEALER TO HOLE 
PRIOR TO INSTALLATION 


K15266-2A 


Temperature Sending Unit — Typical 8 Cylinder 


TEMPERATURE 
SENDING UNIT 


K15267-2A 
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REMOVAL AND INSTALiATION (Continued) 


n et |, TARAF. етты 


Oil Pressure Sender / Switch 
Removal and Instaliation 


The oil pressure senders / switches are mounted in 
different ways and locations. The following illustrations 
show installation for oil pressure sending units. 


1. Disconnect the wire at the sender / switch 
terminal. 


2. Prepare the new oil sender / switch for installation 
by applying Pipe Sealant with Teflon 
D8AZ-19554-A (ESG-M4G 194-A, 

ESR-M 18P7-A) or equivalent, or a small amount 
of electrically conductive sealer to the threads. 


CAUTION: Be sure tc use electrically 
conductive water-resistant sealer on the 
threads of the unit. The pressure switch-type 
unit used with the magnetic gauge system 
(F-Series/Bronco) is not interchangeable 
with the variable resistance-type unit called 
a sender, which is used with the gauge 
bimetal system (E-Series). Refer to the 
Master Parts Catalog for proper parts usage. 
Installation of the wrong part will result in an 
inoperative oil pressure indicating system 
and a damaged sender /switch unit, IVR or 
gauge. 


3. Remove the oil pressure sender / switch from its 
mounting and immediately install the new oi! 
pressure sender / switch. Tighten to 11-24 Nem 
(8-18 ft-Ib). 


Connect wire to oil pressure sender / switch. 


5. Start the engine and check the operation of the 
sender / switch. 


Oil Pressure Sending Unit — 6 Cylinder 


SENDER ASSEMBLY 
9D290 


HAND START AND 
TIGHTEN TO 11-24 М-т 
(8-18 FT-LB) (E-SERIES ONLY) 


SWITCH ASSEMBLY 
927 


2 
HAND START AND 
TIGHTEN TO 
11-24 Nem 


FRONT OF ENGINE 


(8-18 FT-LB) 
(F-SERIES AND BRONCO) 


K15263-B 


Oil Pressure Sending Unit — Typical 5.0/5.8L 


FITTING 
98339 K5801-1B 


13-05-6 
REMOVAL AND INSTALLATION (Continued) 


Oil Pressure Switch Unit — 7.3L Diesel/7.5L Gas 
Engine 


OIL PRESSURE 
SWITCH 


ADAPTER 
9B339 
(7.3L ONLY) 


TRANSMISSION 


FRONT OF ENGINE 


K12784-B 


Coolant Temperature Gauge 

Removal and Installation 

Е-150--Е-350 

Removal 
Remove the Instrument Cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


Remove the housing, mask and lens from the 
front of the cluster. Remove retaining screws. 


Remove coolant temperature gauge retaining 
nuts and remove the gauge. 


Installation 
1. Position coolant temperature gauge to Instrument 
Cluster and install the retaining nuts. 


2. Install the mask, lens and housing to the front side 
of the cover and install the retaining screws. 


F-150 Through F-350, Super Duty Chassis Cab 
and Bronco 


Removal and Installation 


1. Remove the instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


Remove the lens and mask from the cluster. 


Remove the gauge. 


Engine Operation Gauges 


4. Toinstall, reverse steps 1 through 4 of the 
removal procedure. 


Cil Pressure Gauge 

Removal 

Е-150--Е-350 

1. Remove the instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


Remove the housing, mask and lens from the 
front of the cluster by removing the retaining 
SCrews. 


Remove the oil pressure gauge retaining nuts and 
remove the gauge. 


Installation 
Position the oil pressure gauge and install the 


retaining nuts. 


Install the mask, lens and housing to the front side 
of the cluster. 


Install the retaining screws for the mask, lens and 
housing. 


Install the instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


F-150 Through F-350, F-Super Duty Chassis Cab 
and Bronco 


Removal and Installation 


Remove the instrument cluster. Refer to Section 
13-01, Instrument Cluster and Printed Circuit. 


Remove the lens and mask from the cluster. 
Remove the gauge. 


To install, reverse steps 1 through 4 of the 
removal procedure. 


DIAGNOSIS AND TESTING 


For diagnosis and testing of the temperature gauge 
and sending unit, use a test lamp and Rotunda 
Instrument Gauge System Tester O2 1-00055 or 
equivalent. Refer to the following illustrations and 
diagnosis guides for the test schematics and steps to 
check the gauge and sending unit. 
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DIAGNOSIS AND TESTING (Continued) 


Typical Magnetic Gauge 


COOLANT TEMPERATURE INDICATING 
SYSTEM 


Typical Bimetal Gauge and IVR 


BI-METAL COOLANT TEMPERATURE 
INDICATING SYSTEM 


13-05-7 


B+ 
COOLANT 
ГЕ TEMPERATURE 
SENDER 
| COOLANT 
RESISTANCE (GAUGE) OLE 
L.| .] 74 OHMS AT COLD MARK [| j eee 
9.7 OHMS AT HOT MARK ТӨТ 
=" RESISTANCE (GAUGE) 
K10484-1C L|] 74 OHMS AT COLD MARK 
9.7 OHMS AT HOT MARK 
K13849-B 


Diagnosis Guides 


MAGNETIC TEMP GAUGE INOPERATIVE — POINTER DOES NOT MOVE 
PINPOINT TEST A 


| TEST STEP RESULT ACTION TO TAKE 
| A1 | VERIFY CONDITION 


e Verify Condition. Gauge pointer does not GO to A2. 


move 


Gauge pointer moves GO to B1. 


| A2 | CHECK OTHER GAUGES 


e Check power to cluster. With ignition on, observe Other gauges and >| GO to B1. 
other gauges and warning lamps for proper warning lamps operate | 


operation. If necessary, use voltmeter or test lamp correctly; voltage · 


to verify voltage at B+ terminal of cluster present at cluster 


connector. 


Other gauges and SERVICE power to 
warning lamps do not cluster — wiring. 
operate correctly; no 

voltage present at 

cluster 


CK10485-2C 
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DIAGNOSIS AND TESTING (Continued) 


MAGNETIC TEMP GAUGE INACCURATE 
PINPOINT TEST B 


TEST STEP RESULT ACTION TO TAKE 
| B1 | TEST BOX CHECK 


e Insert Instrument Gauge, System Tester, Rotunda Gauge reads around GO to B2. 
021-00055 or equivalent in sender circuit. the C band 
Disconnect connector at sender and connect tester 
to cluster side of connector. Set tester to LOW 
(73 ohms). 


| B2 | TEST BOX CHECK 


Pointer does not move GO to B3. 


e Set tester to HIGH (9.7 ohms). Gauge reads around REPLACE sender. 
the H band 


Gauge does not read GO to B3. 
around the H band 


| B3 | CHECK SENDER WIRING 


e Check sender circuit wiring for shorts or open with REPLACE gauge. 
ohmmeter. 


SERVICE wiring. 
CK10486-C 


OIL GAUGE INOPERATIVE — INACCURATE 
PINPOINT TEST A 


TEST STEP RESULT ACTION TO TAKE 
| A1 | VERIFY CONDITION 


e Verify Condition. Gauge pointer does not GO to A2. 
move 


Gauge pointer moves GO to B1. 


| A2 | CHECK OTHER GAUGES 


€ Check power to cluster. With ignition on, observe Other gauges and GO to Ві. 
other gauges and warning lamps for proper warning lamps operate 
operation. If necessary, use voltmeter or test lamp correctly; voltage 
to verify voltage at B-- terminal of cluster present at cluster 
connector. 


Other gauges and SERVICE wiring to 
warning lamps do not cluster. 

operate correctly; no 

voltage present at 

cluster 


CK10199-D 
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DIAGNOSIS AND TESTING (Continued) 


OIL GAUGE INACCURATE 
PINPOINT TEST B 


TEST STEP RESULT ACTION TO TAKE 
| B1 | TEST BOX CHECK 


e insert Instrument Gauge, System Tester, Rotunda Gauge reads L or 
021-00055 or equivalent in sender circuit. below 
Disconnect connector at sender and connect tester 
to cluster side of connector. Set tester to LOW ; 
(73 ohms). Pointer does not move GO to B3. 


| B2 | TEST BOX CHECK 


ө Set tester to HIGH (22 ohms). 0 ohms (short 
circuit). 


GO to B2. 


Gauge reads mid-scale REPLACE sender/ 
or slightly above switch. 


Gauge does not read GO to B3. 
mid-scale or slightly 
above 


| B3 | CHECK SENDER/SWITCH WIRING 
REPLACE gauge, 


ө Check sender/switch circuit wiring and cluster 
flexible circuit for shorts or open with ohmmeter. GO to A1. 


SERVICE wiring/flex 
circuit. 


CK10200-D 


Bimetal Oil Pressure Gauge System —E-Series 


CAUTION: Do not apply 12-volts or ground 
directly to the temperature sender terminal. This 
voltage will damage the sender, IVR and gauge. 


BIMETAL GAUGE SYSTEM 


CAUTION: DO NOT APPLY 12-VOLTS OR GROUND 
DIRECTLY TO THE TEMPERATURE SENDER TERMINAL. E-SERIES BIMETAL 
THIS VOLTAGE WILL DAMAGE THE SENDER, IVR 
AND GAUGE. 


x: ENGINE OIL ENGINE OIL 
ACCESSORY ЕНЕСІНЕ 6% | PRESSURE 


LOCK-OFF GAUGE SENDER 


L Бы 74 ОНМ5 
- START AT LOW MARK 


10 OHMS 
AT HIGH MARK 


IGNITION 
SWITCH 


Verify that the engine-to-body ground strap is Idle the engine, if the gauge is inoperative or if the 
pointer does not indicate in the lower half of the 


secure. А poor ground can cause high 

temperature gauge indication. normal band, test the IVR gauge and gauge circuit 
with Rotunda Gauge Tester O2 1-00055 or 
equivalent test lamp or voltmeter. 
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DIAGNOSIS AND TESTING (Continued) 


POINTER 
WITHIN 
BAND 

(10 OHM 
RESISTOR) 


NOTE: The IVR supplies a common regulated POINTER 
voltage for temperature, oil pressure and fuel 

gauges. The IVR is malfunctioning only if all 

gauges show similar problems (fluctuating RESISTOR) 
movement, high or low readings). Refer to 

Section 13-03 for IVR operational test before K16299-A 
proceeding to the Gauge Calibration test. 


Connect a 73 ohm resistor between the gauge lead 
Gauge Calibration Test and ground. The centerline of the pointer should fall 


Test the temperature gauge with Rotunda Gauge Test within the band around the L mark. 
O2 1-00055 or equivalent, or with a 10 ohm resistor for e If the gauge tests within calibration, replace sender. 


high calibration and a 73 ohm resistor for low 
calibration as follows: 


Turn the ignition switch to ON or ACC position. 
Connect a 10 ohm resistor between the gauge lead 
and ground. The centerline of the pointer should fall 
within the band around the H mark. 


e If the gauge tests out of calibration, replace IVR and 
retest. 


e If the gauge is still out of calibration, replace gauge. 


Bimetal Temperature Gauge System — E-Series 


CAUTION: Do not apply 12-volts or ground 
directly to the temperature sender terminal. This 
voltage will damage sender, IVR and gauge. 


ACCESSORY ENGINE COOLANT 
TEMP GAUGE 


| LOCK-OFF 


ES | ш ENGINE COOLANT TEMP 
— SENDER/SWITCH 
= Q START 


IGNITION 


SWITCH 74 OHMS 


AT COLD MARK 


10 OHMS 
AT HOT MARK 


Verify that the engine-to-body ground strap is NOTE: The gauge pointer may indicate HOT if the 
secure. А poor ground can cause high | electro-drive coolant fan motor becomes 
temperature gauge indication. inoperative due to seizure or a stalled condition. If 


Idle the engine, with all accessories off, until the 22. 12-2 а located 
thermostat opens and the engine coolant in the engine compartment, and refer to engine 
temperature stabilizes. The temperature gauge coolant fan troubleshooting procedures 

pointer should indicate in the lower half of the | 

normal band. If the coolant temperature does not 

stabilize, check the cooling system for proper 

function. 
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DIAGNOSIS AND TESTING (Continued) 


13-05-11 


3. Ifthe gauge is inoperative or if the pointer does The instrument cluster lenses should be cleaned with 
not indicate in the lower half of the normal band, Ford Ultra Clear Spray Glass Cleaner 
test the IVR gauge and gauge circuit with Rotunda E4AZ-19C507-AA (ESR-M 14P5-A) or equivalent 
Gauge Tester 02 1-00055 or equivalent test lamp commercial cleaning product, using a clean, soft, 
or voltmeter. lint-free cloth. The Ford Glass Cleaner has been 
NOTE: The IVR supplies a common regulated specially formulated for cleaning windows іп 
voltage for temperature, oil pressure and fuel automotive vehicles and is approved for use in 


gauges. The IVR is malfunctioning only if all 


cleaning the plastic instrument cluster lenses. Read 


gauges show similar problems (fluctuating and carefully follow the directions shown on the 


movement, high or low readings). Refer to container for best results. 


Section 13-03 for IVR operational test before 
proceeding to the Gauge Calibration Test. 


SPECIFICATIONS 
Gauge Calibration Test 
Test the temperature gauge with Rotunda Gauge 
Tester O2 1-00055 or equivalent, or with a 10 ohm ALL GAUGES | 
resistor for high calibration and a 73 ohm resistor for Size (Less Terminals) 29 mm diameter x 25 mmi length 
low calibration as follows: (1.4 in diameter x 1 in length) 
Turn the ignition switch to ON or ACC position. Weight (Less Dial and Pointer) | 40 grms (11.4 ounces) 
Connect a 10 ohm resistor between the gauge lead Mounting Flange on Steel Body 
and ground. The centerline of the pointer should fall Operating Temperature -30°С to 80°С 
within the band around the Н mark. ( - 86°F to 176°F) 
Pointer Travel 85^ (Fuel Gauge) 
90° (Oil Gauge) 
90° (Temp Gauge) 
Electrical Connection Three Pin Terminals 

POINTER POINTER Operating Voltage 11-16 VDC 

WITHIN SAND CK16320-A 

(73 OHM (10 OHM 

RESISTOR) RESISTOR) 

K6413-B ROTUNDA EQUIPMENT 
Description 

Connect a 73 ohm resistor between the gauge lead Instrument Gauge System Tester 


and ground. The centerline of the pointer should fall 
within the band around the C mark. 


e if the gauge tests within calibration, replace sender. 


e If the gauge tests out of calibration, replace IVR and 
retest. 


e if the gauge is still out of calibration, replace gauge. 


Digital Volt Ohm Meter 


CLEANING AND INSPECTION 


CAUTION: The use of vinyl cleaners and similar 
other cleaning agents to clean the vehicle interior 
and/or instrument cluster lenses has resulted in 
damage to the instrument cluster lenses. The 
chemical content of these cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 
Cellosolve), has produced fogging, spotting, 


stain, or splotches of the lenses, either through 
over-spray or direct use on the lenses. Therefore, 
extreme caution should be taken during interior 
cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 
from contacting the instrument cluster lenses. 


CK6351-1F 
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SECTION 13-06 Horns 
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VEHICLE APPLICATION 


Bronco, F-150—F-350, F-Super Duty and 
E-150—E-350 Vehicles 


DESCRIPTION AND OPERATION 


Dual horns are standard on the Bronco, F-150 through 
F-350, F-Super Duty and E- 150—E-350 Club 
Wagons. A single horn is standard on Е-150--Е-350 
vans. The horn button completes the circuit direct to 
the horn(s). A horn relay is used on vehicles with 
speed control. 


DIAGNOSIS AND TESTING 


All Vehicle Lines Circuit Check JUMPER WIRE 
With Testing Equipment 


Verify that the ground connection to the horn is good 

by checking that the torque on the mounting screw is 

17-24 N-m (12-18 ft-Ib). Connect a wire from the RAPERE 
positive terminal of the battery to the horn. If the horn 

blows normally, check the horn wiring, if it does not, 

proceed as follows: 


Connect a voltmeter (such as Rotunda Digital Volt 

Ohm Meter 007-0000! or equivalent) and ammeter to снн T 
the horn and vehicle battery as shown in the —— та тте 

illustration. The voltmeter should read battery voltage. 

If the current reads zero amps (open circuit), replace 

the horn. 


K1018-1G 


Without Test Equipment 


Connect a jumper wire from the fastener (bolt) of the 
horn mounting bracket to the battery ground terminal. 
Connect another jumper wire from the horn terminal to 
the positive (+) terminal of the battery. If the horn 
does not sound, and there is no evidence of a spark at 
the battery terminal, replace the horn. 
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DIAGNOSIS AND TESTING (Continued) 


Horn Installation —F-150 — F-350, F-Super Duty 


JUMPER WIRE and Bronco 


HORN AND SUPPORT 
ASSEMBLY-13A803 
FRONT OF VEHICLE (HIGH AND LOW PITCH) 


MOUNTING BOLT 


PEN ADJUSTING 
SCREW 


JUMPER WIRE 


REMOVAL AND INSTALLATION 
/ 


Electric Horns | 


Econoline horn assemblies are mounted in the engine 

compartment. The Е-150--Е-350 standard low pitch te vo 
horn is mounted on the LH side of the fender apron 
reinforcement, next to the battery. The high pitch horn 
is mounted next to the battery, high on the LH radiator 
support. | 
The Bronco, F-150—F-350 and F-Super Duty Chassis Removal | | | 
Cab high and low pitch horns are mounted to the LH 1. Disconnect wire from terminal. 


radiator support. 2. Remove mounting bolt and horn. 


Installation 
Position horn to LH radiator support. 


Install mounting bolt. Tighten to 8-12 N-m (6-9 
ft-Ib). 


Connect wire to terminal. 


Horn Switch 


Removal 


1. Removeone screw from the underside of each 
steering wheel spoke, and lift the horn switch 
assembly (steering wheel pad) from the steering 
wheel. 


Disconnect the horn switch wires by pulling the 
spade terminal from the blade connector on | 
speed control vehicles only. Squeeze or pinch the 
ground wire terminal firmly and pull it out of the 
hole in the steering wheel. Do not pull the ground 
terminal out of the threaded hole without 
squeezing the terminal to relieve retaining spring 
tension. 
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REMOVAL AND INSTALLATION (Continued) 


Horn Contact Button E-150 — E-350 and F-Super 
Duty Stripped Chassis Models 


NOTE: TO INSTALL CENTER 
WITH STEERING WHEEL 


HORN 


INSERT J-CLIP SWITCH 


GROUND TERMINAL 
INTO THREADED 
HOLE IN STEERING 
WHEEL PINCH 

TO REMOVE 


BRUSH ASSEMBLY MUST BE 
INSTALLED AS SHOWN FOR 
SPEED CONTROL ONLY | 


HORN SWITCH 
ASSEMBLY 


E-150 — E-35Q 


K1271-2N 


Horn Switch Cover Assembly F-150 — F-350, 


F-Super Duty and Bronco 
STEERING WHEEL 
ASSEMBLY-3600 


STEERING WHEEL 
ASSEMBLY -3F563 
SCREW-386351-S2 


TIGHTEN TO 0.8-1.24 Мт 
HORN SWITCH 


f. 2 т 
š A (7-11 IN-LB) 
Ж = 9) | HORN SWITCH COVER ASSEMBLY 
= 4,5% COVER ASSEMBLY 
BRUSH ` 
74 
NUN 


SCREW-386351-S2 
TIGHTEN TO 0.8-1.24 N:m 
(7-11 IN-LB) 
SPEED CONTROL INSTALLATION 

SHOWN 


Center the horn switch (pad) on the steering 


2. 
wheel. Install the two attaching screws. 


Installation 

1. Toinstall, connect the spade terminals to the 
blade connector. Press the ground terminal fully 
into the threaded hole (speed control only). 
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REMOVAL AND INSTALLATION (Continued) 


Removal 
1. Remove electrical connector from relay. 


Horn Relay 


Bronco and F-150 — F-350 and F-Super Duty 


A horn relay is used only on vehicles equipped with 
speed control. It is located under the instrument panel 
to the left of the steering column. The relay is mounted 
on the outboard attaching screw of the speed control 
amplifier module. 


2. Remove retaining screw and relay. 


Installation 
1. Position relay and install retaining screw. 


2. Connect electrical connector to relay. Test 


Removal operation of horns. 


1. Remove electrical connector from relay. 
2. Removeretaining screws and relay. SPECIAL SERVICE TOOLS 


Installation 


1. Position relay and install retaining screws. ROTUNDA EQUIPMENT 


2. Connect electrical connector to relay. Test 
operation of horn(s). 


Е-150--Е-350 

Тһе E-150—E-350 horn relay is only used on speed 
control vehicles. It is located under the instrument 
panel to the left of the steering column on the fuse 
panel mounting bracket. 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


DESCRIPTION AND OPERATION 


The alternator charging system is a negative ground 
system, and consists of an alternator, regulator, 
charge indicator, storage battery, fuse link and 
associated wiring. Refer to the Electrical Vacuum and 
Troubleshooting Manual* for schematics and locations 
of wiring harnesses. 


* Can be purchased as a separate item. 
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DESCRIPTION AND OPERATION (Continued) 


Operation (Indicator Lamp) 


With the ignition key in the RUN position, voltage is 
applied through the charge lamp °l circuit to the 
voltage regulator. This turns the regulator on allowing 
current to flow from the battery sense 'A' circuit to the 
alternator field coil. When the engine is started, the 
alternator begins to generate alternating (AC) current 
which is converted to direct (DC) current by the 
rectifier assembly internal to the alternator. This 
current is then supplied to the vehicle's electrical 
system through the output stud located on the rear of 
the alternator. 


Once the alternator begins generating current, a 
voltage signal is taken from the alternator stator and 
fed back to the regulator 'S' circuit, turning off the 
charge indicator (battery symbol). 


With the system functioning normally, the alternator 
output current is determined by the voltage of the 'A' 
circuit (battery sense voltage). The 'A' circuit voltage 
is compared to a voltage internal to the regulator, and 
the regulator controls the alternator field current. The 
reference voltage will vary with temperature and is 
typically higher in the winter than in the summer, 
allowing for better battery recharge in the winter and 
reducing the chance of overcharging the battery in the 
summer. 


Operation (Ammeter) 
With the ignition key in the RUN position, voltage is 


applied through the stator 'S' circuit to the voltage 
regulator. This turns the regulator on allowing current 
to flow from the battery sense 'A' circuit to the 
alternator field coil. When the engine is started, the 
alternator begins to generate alternating (AC) current 
which is converted to direct (DC) current by the 
rectifier assembly internal to the alternator. This 
current is then supplied to the vehicle's electrical 
system through the output stud located on the rear of 
the alternator. 


Once the alternator begins generating current, a 
voltage signal is taken from the alternator stator and 
fed back to the regulator 'S' circuit, turning off the 
charge indicator. 


With the system functioning normally, the alternator 
output current is determined by the voltage of the 'A' 
circuit (battery sense voltage). The 'A' circuit voltage 
is compared to a voltage internal to the regulator, and 
the regulator controls the alternator field current. The 
reference voltage will vary with temperature and is 
typically higher in the winter than in the summer, 
allowing for better battery recharge in the winter and 
reducing the chance of overcharging the battery in the 
summer. 


Fuse Link 


The fuse link(s) used on the Bronco, Е-150--Е-350, 
Club Wagons and Е-150—Е-350 and F-Super Duty 
trucks, is a short length of insulated wire integral with 
the engine compartment wiring harness. It is several 
wire gauges smaller than the circuit that it protects 
and is the color of the circuit being supplied by the fuse 
link. Service fuse links are green or black depending 
on usage. All fuse links have a flag moulded on the wire 
or on the terminal insulator. Color identification of the 
flag or connector is Red— 18 gauge wire, 

Orange— 16 gauge wire, or Green— 14 gauge wire. 
The illustration shows a typical fuse link installation. 


STARTER 


BATTERY RELAY 


FUSE LINK FUSE LINK 


SUPPLY WIRE TO 
VEHICLE EQUIPMENT 
ALTERNATOR 


SPLICE 


BATTERY TERMINAL 


J2171-1A 


The fuse link is designed to burn out, thus protecting 
the alternator and wiring when heavy reverse current 
flows, such as when a booster battery is connected 
incorrectly, or a short to ground occurs in the wiring 
harness. 


A burned out link may have bare wire ends protruding 
from the insulation, or expanded or bubbled insulation 
with illegible identification. If it is hard to determine if 
the link is burned out, perform a continuity test. 


Refer to Section 18-01, Electrical Wiring and Circuit 
Protection for testing procedures for fuse links used in 
the charging system. 


Preliminary Information 


Before performing charging or starting system tests 
on the vehicle, note the complaint such as: slow 
cranking, battery dead or using an excessive amount 
of water, top of battery wet, ammeter shows charge at 
all times or no charge, alternator warning lamp does 
not come on or never goes out. This information wili aid 
in isolating the part of the system causing the 
symptom. 
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DESCRIPTION AND OPERATION (Continued) 


Visual Inspection 


1. Check the fuse link located between the starter 
relay and the alternator. If burned, determine 
cause, service system and replace fuse link. 


The battery must be in proper state of charge 
(non-maintenance free battery—at least 1.200 
specific gravity). Refer to Section 14-01, 
Batteries. Check the battery posts and battery 
cable terminals for clean and tight connections. 
Remove the battery cables (if corroded), clean 
and install them securely. 


Check for clean and tight wiring connections at 
the alternator, regulator and engine. 


Check the alternator beit tension and tighten to 
specification, if necessary. Refer to Section 
03-05, Accessory Drive. 


Discharged batteries could be caused by the 
following: 


e Glove compartment, hood, courtesy lamps or 
cargo lamp staying on because of misaligned 
or malfunctioning switches. 


e Pinched or grounded wire harness. 


ө Added accessories wired direct to battery 
i.e. —hot/on all the time. 


DIAGNOSIS GUIDES 


Certain tests outlined in the sections within this Group 
are illustrated in pictorial form. Schematic diagrams of 
the charging systems with either the warning lamp, 
ammeter (E- 150-E-350) or voltmeter F- 150-F-350, 
F-Super Duty and Bronco are listed under the 
appropriate alternator Section in Group 14-00. 


Isolating the Problem 


Battery, starting system, and lamp systems problems 
can be caused by poor charging system performance. 
It is also possible to suspect the charging system 
because of an overload in another area of the 
electrical system. 


To avoid guesswork, it is necessary to isolate the 
battery, the charging system, and the electrical 
circuits to correctly identify the area where the 
difficulty lies. Check the battery first before any 
electrical system diagnosis. The battery must be in 
proper state of charge. The battery must be operating 
properly before the other areas of the electrical 
system can perform normally. 


Battery Check 


Check battery to see if it has the capacity and ability 
to accept and hold a charge. Refer to Section 14-01, 
Batteries. If the battery is good, then the charging 
system should be checked to see that it performs its 
function of keeping the battery charged. 


The battery capacity, specific gravity and cell 
comparison test (non-maintenance free batteries only) 
will determine the ability of a battery to accept and 
hold a charge. If the battery cannot meet the 
specifications, replace it with a new fully charged 
battery before further diagnosis of other areas of the 
electrical system. 


If the battery is found to meet the required 
specifications, it should be fully charged before 
proceeding with the diagnosis of other electrical 
system components. 


Charging System Check 


The General Charging System Test should be 
performed before testing any of the individual charging 
system components. The component tests will 
determine the type of component service to be 
performed. 


The test instruments used in the General Charging 
System Test are a voltmeter (0-20 or 0-30 volt scale) 
and an ohmmeter. Special care should be given when 
using the ohmmeter near ''hot'' circuits. The 
component to be checked should be disconnected 


from the circuit or the battery terminals should be 
disconnected. 


CAUTION: Damage to the component could occur 
if the circuit is allowed to remain intact. A 
Charging System Analyzer Rotunda Model 
059-0000? or equivalent is available for testing 
the charging system. Test instructions are 
provided with the analyzer. 


Using a VAT-40 


In order to check the charging system, the use of a 
VAT-40 tester is suggested. Connect the VAT-40 to 
the battery positive and negative posts and also 
connect the current probe to the alternator output lead 
(to measure alternator output). (When measuring 
alternator output, the VAT-40 can also be connected to 
the battery positive or negative cable. In this case, all 
electrical accessories must be turned off and 10-15 
amps added to the reading on the VAT-40 due to the 
engine operation). With the engine running at 2000 
RPM, adjust the VAT-40 load bank to determine the 
output of the alternator. The alternator output should 
be near to, or exceed the alternator rating (80°F 
ambient). Check out the charging system as indicated 
and service if required. 


NOTE: Refer to the VAT-40 test procedure manual for 
complete directions on checking out the charging 
system. 


Continue through the Diagnosis Guides until a repair 
has been made. Then, again test the system to see if 
the repair has corrected the system problem. 


14-00-3 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM DIAGNOSIS 


Battery does not stay charged — . Battery . Test battery; replace if necessary (2). 
engine starts OK 


. Loose or worn alternator belt . Adjust or replace belt (1). 


. Damaged or worn wiring or cables 


1 
2 
3. Service as required. 
4 


a Cc m > 


. Test and/or replace components 
as required (3). 


. Alternator 


5. Regulator 5. Test; replace if necessary (4). 


6. Check other systems for current 
draw. Service as required (1). 


6. Other vehicle electrical systems 


. Loose or worn alternator belt . Adjust tension or replace belt (1). 


Alternator noisy 
. Bent pulley flanges . Replace pulley (3). 


. Alternator 


. Service or replace alternator (3). 


Lamps and/or fuses burn out . Service as required (1). 


frequently 


. Damaged or worn wiring 


. Alternator regulator . Test, service, replace if necessary (4). 


. Battery . Test, replace if necessary. 


Charge indicator lamp flickers after . Loose or worn alternator belt 
engine starts or comes on while 


vehicle is being driven 


. Adjust tension or replace (1). 
. Alternator . Service or replace (3). 
. Field circuit ground . Repair or replace wiring. 


. Regulator . Test, replace if necessary (4). 


. Lamp circuit wiring and connector . Service as required. 


Charge indicator lamp flickers while . Loose or worn alternator belt 


vehicle is being driven 


. Adjust tension, replace belt (1). 


N міл A oO m [с N но N > 
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. Loose or improper wiring 
connections or wiring welds 


. Service as required (1). 


. Alternator . Service or replace (3). 


. Regulator . Test, replace if necessary. 


Charge indicator gauge shows . Loose or worn alternator belt 


discharge (Ammeter E-Series only) 


. Adjust tension or replace belt (1). 


юз мБ о 
N —I + o 


. Damaged or worn wiring (battery to 
alternator for ground or open) 


| . Service or replace wiring. 
Voltmeter in the red area on 
F-Series and Bronco 


. Field circuit ground . Repair or replace wiring. 


. Alternator 


. Regulator . Test, replace if necessary (4). 


oO Q + Q 


3 
4. Service or replace (3). 
5 
6 


. Charge indicator gauge wiring and 
connections 


. Service as required (1). 


. Damaged or worn gauge . Replace gauge (1). 


8. Other vehicle electrical system 
malfunction 


. Service as required. 


(1) Refer to test in this Section. 
(2) Refer to Battery Section (Section 14-01). 

(3) Refer to Appropriate Alternator Section. 

(4) Refer to Alternator Electronic Regulator Section (Section 14-02C). 
(5) Refer to Engine Accessory Drive Section (Section 03-05). 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — WITH EXTERNAL VOLTAGE REGULATOR (EVR) 


TEST STEP RESULT ACTION TO TAKE 
| A1 | PRELIMINARY CHECKS 


Check the following: (ок) GO to А2. 


SERVICE and/or 
REPLACE as necessary. 
GO to A2. 


e Fuse link. 
e Battery terminals and cable clamps. @ 


e Wiring connections at alternator, electronic voltage 
regulator (EVR) and engine-to-body grounds. 


e Altemator belt tension. 


| A2 | BASE VOLTAGE AND NO-LOAD TEST 


ө Connect voltmeter to battery posts. Record battery 
voltage — this is base voltage, engine off. 


e Start engine and run at 1500 RPM with no electrical 
load. Voltage should increase, but no more than 
2.0 volts. 


Increased, but not GO to A3. 


more than 2.0 volts 


No increase GO to A6. 


Increases more than GO to A14. 


2.0 volts 


Cw [uworsr  —— — —  — 1 


e increases engine speed to 2000 RPM. 
@ Tum heater/A/C blower and headlamps on High. 


e Voltage should read a minimum of 0.5 volt over 
base voltage. 


Increases .05 volt or GO to A4. 


more 


Increases .05 volt or 
more, but altemator 
indicator lamps stays On 


GO to A12. 


Increases less than GO to Аб. 


0.5 volt 


| A4 | BATTERY DRAIN TEST — KEY OFF 


e Perform battery drain test as described in this 
section. 


Battery drain GO to A5. 


No battery drain REFER to Section 31-02. 


| A5 | EVR DRAIN TEST 


e Remove connector from EVR. 


e Perform battery drain test as described in this 
section. 


| A6 | UNDER VOLTAGE TEST 


e Disconnect EVR. Less than 3.0 ohms SERVICE grounded field 
e Measure resistance between F terminal of EVR circuit. CHECK wiring 


CHECK other vehicle 
circuits for drain. 


Battery drain 


No battery drain REPLACE EVR. 


hamess connector and ground. and altemator. 


GO to A2. 
e Resistance should be more than 3.0 ohms. 


More than 3.0 ohms. GO to A7. 


CJ3575-2C 


14-00-6 Charging System General Service 14-00-6 
—— L sss 
DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — WITH EXTERNAL VOLTAGE REGULATOR (EVR) 


TEST STEP RESULT ACTION TO TAKE 
JUMPER TERMINALS A TO F 


e Jumper A to F terminal at EVR connector. Less than 0.5 volt GO to A8. 


ө Voltage should read a minimum of 0.5 volts over 
base voltage, with load test conditions in effect. 0.5 volt or more GO to A10. 
vehicles with alternator 
warning lamp 


0.5 volt or more GO to А11. 
vehicles with ammeter 


| А8 | JUMPER BAT TO FLD TERMINALS 


e Remove jumper from A to F terminals, but leave 0.5 volt or more SERVICE faulty or worn 
EVR disconnected. A or F circuits. 


e Jumper BAT to FLD terminals at altemator. GO to A2. 


e Voltage should read a minimum of 0.5 volt over 
base voltage, with load test conditions in effect. Less than 0.5 volt GO to A9. 


| A9 | CHECK ALTERNATOR OUTPUT 


e Stop Engine. Base voltage SERVICE or REPLACE 


e Move voltmeter positive lead to BAT terminal of altemator. GO to A2. 
alternator. 
Zero voltage SERVICE or REPLACE 
circuit from altemator to 
battery. GO to A2. 


| A10 | CHECK FOR POWER AT S AND І TERMINALS 


NOTE: This test is only for vehicles equipped with 
indicator lamps. 


e Tum Off all load. 


e With engine at idle and jumper on terminals А and 
F, check for power at the S and ! terminals at the 
EVR connector. 


€ Voltage at the S terminal should be approximately 
. 1⁄2 of voltage at the I terminal. 


| A11 | CHECK FOR POWER ТО І TERMINAL 


SERVICE faulty S and/or 
| circuits as necessary. 
GO to A2. 


REPLACE EVR. 
GO to A2. 


NOTE: This test is only for vehicles equipped with 
ammeters. 


e Tum Off all load. 


SERVICE faulty S circuit 
as necessary. GO to A2. 


REPLACE EVR. 


SERO ONE GO to A2 


ө Ignition switch On. 


€ Check for power to I terminal at EVR harness 
connector. 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — WITH EXTERNAL VOLTAGE REGULATOR (EVR) 


TEST STEP RESULT ACTION TO TAKE 
@ Voltage should be approximately 1/2 of base voltage 


| A12 | S CIRCUIT TEST 
e Engine at idle. 
No voltage 
at BAT terminal. 9 
| A13 | ALTERNATOR STATOR VOLTAGE TEST 
e Engine at idle. 
€ Check voltage at alternator S terminal. | 
e Voltage should be approximately 1/2 of base voltage 
at BAT terminal. (0%) 


| A14 | OVER VOLTAGE TEST 


e Connect jumper between EVR and ground. 


REPLACE EVR. 


© Check for power at S terminal on EVR connector. REPEAT Test Step A12. 


GO to A13. 


SERVICE S circuit 
between alternator and 
EVR. 


SERVICE or REPLACE 
alternator. GO to A12. 


Over voltage DOES go 
away 


SERVICE EVR ground 
GO to A2. 


Over voltage DOES 
NOT go away 


GO to A15. 


| A15 | DISCONNECT EVR 


e Disconnect EVR. 


REPLACE EVR. 
GO to A2. 


€ Over voltage should go away. 


SERVICE shorted 
harness between EVR 
and alternator. 

GO to A2. 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — IAR ALTERNATOR 


О rS | RESULT ACTION TO TAKE 
| B1 | PRELIMINARY CHECKS | Zz 


Preliminary Checks — 

e Fuse Link 

e Battery Terminals and Cable Clamps 

e Wiring and Ground Connections to Altemator 
Regulator and Engine 

e Altemator Belt Tension 


| B2 | BASE VOLTAGE AND NO LOAD TEST | 


e Connect voltmeter to battery posts. Read battery 
voltage — this is base reading 


e Start engine, run at 1500 rpm with no electrical load. 
Voltage should increase but not more than 2.0 volts. 


GO to B2. 


SERVICE and/or 
REPLACE as necessary. 
GO to B2. 


Increases, but not GO to B3. 


more than 2.0 volts 


No increase GO to B5. 


Increase more than 2.0 GO to B12. 


volts 


[ms [too TEST — — — — — — 


e increase engine speed to 2000 rpm. 


ө Tum heater А/С, blower on high and headlamps on 
high beam. 


e Voltage should read a minimum of 1/2 volt over 
base voltage. 


| B4 | BATTERY DRAIN TEST — KEY OFF | 


e Problem can still be battery drain. Tum OFF 
ignition, install test lamp in series with positive 
battery cable and check to isolate problem circuit. 


| B5 | UNDER VOLTAGE TEST 


e Disconnect regulator. | 2.4 ohms or less CHECK altemator for 


© Check resistance between regulator A and F shorted Vig сан апа 
terminals. service if required. 


e Resistance should be more than 2.4 ohms. | ай 555 regulator — 


Increases 1/2 volt or GO to B4. 


more 


Increases less than 1/2 GO to B5. 


volt 


CHECK vehicle circuits 
for drain. 


Battery drain 


No battery drain REFER to Section 31-02. 


More than 2.4 ohms GO to B6. 


| B6 | A TERMINAL VOLTAGE CHECK 


e Connect regulator. No voltage SERVICE A circuit 
e Measure А terminal voltage. wiring. 


Battery voltage GO to B7. 
CJ3578-2C 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — IAR ALTERNATOR 


TEST STEP RESULT 
F TERMINAL VOLTGE CHECK — IGNITION OFF 


e Measure regulator F terminal voltage with ignition 
Off. 


ACTION TO TAKE 


No voltage SERVICE IAR for open 
or grounded field circuit. 


GO to B2. 


Battery voltage GO to B8. 


| B8 | F TERMINAL VOLTAGE CHECK — IGNITION ON 


e Turn ignition On with engine Off. 


More than 1.5 volts GO to B9. 


e Measure regulator F terminal voltge. 


1.5 volts or less GO to B10. 


| ВӘ |ICIRCUIT TESTS - 


Perform | circuit tests in this section. 


REPLACE regulator. GO 
to B2. 


Q © 


SERVICE 1 circuit wiring. 
GO to B2. 


| B10 | JUMPERED LOAD TEST 


e Disconnect altemator plug. 
e Connect jumper wires between B + blades and 
wiring plug. 


e Repeat load test measuring voltage to jumper wires 
from battery negative clamp. 


Service alternator to 
starter relay wiring. GO 
to B2. 


Voltage rise 1/2 volt or 
more 


Voltage rise less than GO to B11. 
1/2 volt 


e Voltage should rise 1/2 volt or more. 
| B11 | LOAD TEST REPEAT — F TERMINAL 


e Keep B+ jumper wires in place. 


Voltage rise 1/2 volt or 
more 


REPLACE regulator. 
GO to B2. 


e Connect another jumper wire from alternator rear 
housing to regulator F terminal. 


e Repeat load test measuring voltage at B + jumper 
wires. 


e Voltage should rise 1/2 volt or more. 
| B12 | OVER VOLTAGE TEST 


e Tum ignition On with engine Off. 


e Measure voltage at regulator А terminal and starter 
solenoid. 


e Voltage difference should be 1/2 volt or less. 


SERVICE alternator. 
GO to B2. 


Voltage rise less than 
1/2 volt 


Voltage difference 1/2 GO to B13. 


volt or less 


SERVICE A circuit 
wiring. GO to B2. 


Voltage difference more 
than 1/2 volt 


| B13 | REGULATOR GROUND CHECK 


Check for loose reguiator ground screws. 


GO to B14. 


SERVICE ground 
screws. GO to B2. 


QO 


CJ3579-2C 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — IAR ALTERATOR 


TEST STEP RESULT ACTION TO TAKE 


| B14 | ENGINE GROUND CHECK 


Check for bad engine ground. 


GO to B15. 


SERVICE engine 
ground. GO to B2. 


| B15 | ALTERNATOR GROUND CHECK 


Check alternator ground. GO to B16. 


SERVICE alternator 
ground. GO to B2. 


нін 


| B16 | REPEAT МО LOAD TEST 


e Start engine, run at 1500 rpm with no electrical load. | Increases 2.0 volts or GO to B3. 
Voltage should increase but not more than 2.0 volts | less 


Increases more than GO to B17. 
2.0 volts 


A AND F VOLTAGE CHECKS 


e Turn ignition OFF. Battery voltage REPLACE regulator. 
e Measure voltage at regulator A and F terminals. GO to B2. 
e Terminal voltages should be the same 


— Battery voltage Different than battery SERVICE integral 


voltage assembly for grounded 
field circuit or bad 
regulator. GO to B2. 


CJ3580-2B 


DIAGNOSIS AND TESTING 


A voltmeter (O to 20 volt scale), ohmmeter, such as 
Rotunda Digital Volt Ohm Meter 007-0000 1, jumper 
wire and a test lamp (12 volt) are the only tools 
required to perform an accurate check of the complete 
charging system. Calibrate meters once a year and 
stamp the date of calibration on the meter face. It is 
recommended that this practice be followed by all 
technicians to maintain their meters at acceptable 
accuracy. 


The tests are divided into On Vehicle and On Bench 


Troubleshooting or diagnosis is required before actual 
service can be performed to the electrical system. 
Even where an obvious fault makes the replacement of 
a unit necessary, find out why the unit failed. Refer to 
the Diagnosis Guide in this Section. When a problem is 
diagnosed correctly, unnecessary service is 
prevented, the time the vehicle is out of operation will 
be decreased, and the service performed will be 
permanent. 


Test procedures. The On Bench Test procedures are 
described under the applicable Component Section 
(14-01, Batteries, 14-02A, Alternator Integral 
Regulator, 14-02C, Alternator Electronic Regulator). 
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DIAGNOSIS AND TESTING (Continued) 


On Vehicle Tests 


Before performing charging system tests on the 
vehicle, note the complaint such as: slow cranking, 
battery dead, top of battery wet, ammeter shows 
excessive charge at all times or no charge, alternator 
warning lamp does not come on or never goes out. 
This information will aid in isolating the part of the 
system causing the symptom. (Refer to Section 14-01 
for battery warnings and cautions.) 


Constant Current Drain Test 
Use a regular 12-volt test lamp for this test: 


1. Ensure all vehicle electrical circuits are turned off, 
doors are closed, and under hood lamp is off. To 
check for minimum battery charge and/or 
condition of bulb, connect test lamp across 
battery terminals. Lamp should light. Disconnect 
test lamp. 


Disconnect either positive or negative battery 
cable. Connect 12-volt test lamp between cable 
terminal and battery post. 


* BATTERY CABLE 


*1 
dX 

3 9 r 

eee e 

Tr а zt 2” 


ere 


J3292-1A 


3. If lamp glows, connect terminal to post for five 
seconds then repeat to ensure results. 


Test Conclusions 
ө Lamp Does Not Glow—No current drain. 


e Lamp Does Glow—Check individual circuits to 
locate cause of current drain. Underhood lamp, 
glove compartment, cargo lamps, are prime 
suspects. 


Alternator Indicator Lamp Test 
Normal Charge Indicator 


With ignition switch in the OFF position, charge 
indicator (Battery Symbol) lamp is off. 


With igpition switch in RUN (engine not running), 
charge indicator (Battery Symbol) lamp is on. 


With ignition switch in RUN (engine running), charge 
indicator (Battery Symbol) lamp is off. 


1. If the charge indicator lamp does not light with the 
ignition key in the RUN position (engine not 
running), check the І wiring circuit (ignition switch 
to regulator | terminal), for an open circuit or 
burned out charge indicator lamp. 


If the charge indicator lamp does not light, 
disconnect the wiring plug connector at the 
regulator and connect a jumper wire from the І 
terminal of the regulator wiring plug to the 
negative battery post cable clamp. 


The charge indicator lamp should light with the 
ignition key turned to the RUN position (engine not 
running). 


If the charge indicator bulb does not light, check 
the bulb for continuity and replace if necessary. 


If the bulb is not burned out, an open circuit exists 
between the ignition switch and the regulator. 


Check the 500 ohm resistor across the charge 
indicator lamp. 


Ammeter System Test 
Е-150--Е-350 
Normal Charge Indication 


With ignition switch in the OFF position and no 
electrical load, ammeter should show O on center 
scale. 


With ignition in the RUN position (engine running and no 
electrical accessories on) (fully charged battery), 
needle deflects towards charge and returns toward 
center scale in time. 


With ignition switch in OFF position and headlamps on, 
ammeter should show discharge. If the ammeter does 
not register a discharge, check for loose connections 
at the ammeter, or an open circuit wire, prior to 
replacing the gauge. 


Voltmeter System Test 


F-150 —F-350, F-Super Duty and Bronco 


With ignition switch in the OFF position, the voltmeter 
should not move. 


With ignition switch in the RUN position (engine running 
and no electrical accessories on) (fully charged 
battery), needle will move into the white marked area. 


If the needle remains in the red marked area, with no 
electrical accessories operating, or remains off scale, 
check for loose connections on the voltmeter, or an 
open circuit wire, prior to replacing the gauge, or 
perform charging system test. 
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DIAGNOSIS AND TESTING (Continued) 


General Charging System Tests 2. Startthe engine. Increase speed to 


; ; approximately 1500 RPM. With no other 
е дик. ырды йш ea =i off all electrical load (foot off brake pedal and doors 


T i losed), the voltmeter pointer should move 
transmission in NEUTRAL and apply the parking 2 3, 
brake. Before performing the General Charging upward (increase), but not more than 2.5 volts 


System Test, make sure the battery is fully charged. above the base voltage. 
NOTE: The reading should be taken when the 
Base Voltage Test voltmeter pointer stops rising. It may take a few 


minutes to reach this point. If the voltage 


| ; rm Load Test. If 
load, connect the negative lead of the voltmeter 2... 2 T Over 


to the negative battery cable clamp. Voltage Tests. If the voltage does not rise to 


2. Connect the positive lead of the voltmeter to the proper level, perform Under Voltage Tests. 
positive battery cable clamp. 


1. With ignition in OFF position and no electrical 


3. Record the battery voltage reading shown on the кшн Тен! . : я 
voltmeter scale. This reading is called the base 1. With the engine running, turn the heater or air 
voltage. conditioner blower motor on (high speed) and 


headlamps on high beam. 


NEGATIVE 2. Increase the engine speed to approximately 
LE DWELL, TACH, 2000 RPM. The voltmeter should indicate a 
VOLT, OHMMETER minimum of 0.5 volt above the base voltage. If 


059-00010 


not, perform the Under Voltage Test. 


If the above tests indicate proper voltage readings, the 
charging system is operating normally. Proceed to the 
tests below if one or more of the readings is different 
than shown above and use a test lamp to check for 
battery drain. 


Over Voltage Tests 


These tests will help determine the cause of the 
charging system malfunction and will provide the 
technician with possible solutions to the problem. 
No Load Test 

1. Connect a tachometer to the engine. EVR System 


1. If the voltmeter indicated more than 2.5 volts 
above base voltage in the No Load Test, connect 
a jumper wire between the regulator base and the 
REDI frame or housing. Repeat the No Load 
est. 


REGULATOR 
BASE 


SIDE TERMINAL 
ALTERNATORS 


JUMPER WIRE CONNECTED 
TO ALTERNATOR 


0 "BAT" AND “FLD” TERMINALS 
REGULATOR PLUG UE 
REMOVED FROM Se З 
REGULATOR = =N 


J3581-2A 
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DIAGNOSIS AND TESTING (Continued) 


2. 


If the over voltage condition disappears, check 
the ground connections on the alternator, 
regulator, and from the engine to the dash panel 
and the battery to engine and all body grounds. 
Clean and tighten the connections securely. 


If the over voltage condition still exists, 
disconnect the regulator wiring plug from the 
regulator and repeat the No Load Test. 


If the over voltage condition disappears 
(voltmeter reads base voltage), replace the 
voltage regulator. 


If over voltage still exists with the regulator wiring 
plug disconnected, check for a short between 
circuits A and F in the wiring harness and service 
as necessary. Then connect the regulator wiring 
plug to the regulator. 


IAR System 


If the voltmeter indicated more than 2.5 volts above 
base voltage in the No Load Test, follow these 
procedures: 


1. 


With the ignition in the RUN position (engine not 
running), connect the voltmeter negative lead to 
the alternator rear housing. Contact the voltmeter 
positive lead first to the alternator output 
connection at the starter solenoid and then to the 
regulator А screw head. 


If the voltage difference between the two 
locations is greater than O.5 volts, service the A 
wiring circuit to eliminate the high resistance 
condition indicated by the excessive voltage 
drop. 


If the over voltage condition still exists, check for 
loose regulator and alternator grounding screws. 
Tighten loose regulator grounding screws to 
1.7-2.8 N-m (15-25 in-Ib). 
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VOLTMETER 
REGULATOR POSITIVE 


VOLTMETER 
NEGATIVE LEAD 


REGULATOR “A” 
TERMINAL SCREW 


J3548-1A 


4. ifthe over voltage condition still exists, connect 
the voltmeter negative lead to the alternator rear 
housing. With the ignition OFF, contact the 
voltmeter positive lead first to the regulator A 
screw head and then to the regulator F screw 
head. Different voltage readings at the two screw 
heads indicate a malfunctioning regulator, 
grounded brush lead or a grounded rotor coil. 
Service the entire integral alternator / regulator 
assembly. 


5. If the same voltage reading (battery voltage) is 
obtained at both screw heads, in Step 4 and 
there is no high resistance in the ground or А+ 
circuit, replace the regulator. 


Under Voltage Tests 
EVR System 


If the voltmeter did not indicate more than O.5 volts 
above the base voltage, follow these procedures: 
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DIAGNOSIS AND TESTING (Continued) 


Disconnect the wiring plug from the regulator and 
connect an ohmmeter from the F terminal of the 
plug to a ground. The meter should read more 
than 2.4 ohms. If less than 2.4 ohms is indicated, 
service the grounded field circuit in the wiring 
harness or the alternator and then repeat the 
Load Test. 


A LOWER METER SHOULD INDICATE 
READING BETWEEN 2.4 AND 250 OHMS 
INDICATES A 

SHORTED OR 

GROUNDED OHMMETER 
FIELD CIRCUIT 059-00010 
(INCLUDING 

ALTERNATOR) 


F 


SET OHMMMETER 
“ MULTIPLY BY 
KNOB АТ!” 


USE BLADE TERMINAL 4 
B9A-14294-J = 
FROM TERMINAL KA 
KIT NO. B9A-14294-PAK S 
IN REGULATOR PLUG. LZ 


If the ohmmeter indicates more than 2.4 ohms, 
connect a jumper wire from the A to F terminals of 
the plug and repeat the Load Test. If the 
voltmeter now indicates more than O.5 volts 
above base voltage, the regulator or wiring is 
damaged or worn. Perform S and І Circuit Tests 
and service wiring or regulator as required. 
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USE JUMPER WIRE 
TO CONNECT "A" AND "F" TERMINALS 
AT REGULATOR PLUG J1635-1C 


3. If the voltmeter still indicates a problem of under 


voltage, remove the jumper wire from the 
regulator plug and leave the plug disconnected 
from the regulator. Disconnect the FLD terminal 
on the alternator and pull back the protective 
cover from the BAT terminal. Then connect a 
jumper wire to the FLD and BAT terminals on the 
alternator and repeat the Load Test. 


SIDE TERMINAL 


ALTERNATOR 
REGULATOR PLUG JUMPER WIPE CONNECTED 
REMOVED TO ALTERNATOR 
FROM REGULATOR ү— “BAT” AND “FLD” TERMINALS 
NE 
SD NE AS 


J3583-1A 


4. If the voltmeter now indicates а 0.5 volt or more 
increase above the base voltage, perform S апа! 
Circuit Tests and service the wiring or regulator 
as indicated. 


5. If the voltmeter still indicates under voltage, stop 
the engine and move the positive voltmeter lead 
to the BAT terminal of the alternator. 


If the voltmeter now indicates base voltage, 
service the alternator. If the voltmeter indicates 
zero volts, service the alternator to starter relay 
wire (Circuit 38). 


IAR System 


If the voltmeter did not indicate more than 0.5 volts 
above the base voltage, follow these procedures: 
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DIAGNOSIS AND TESTING (Continued) 


1. Disconnect the wiring plug from the regulator and REGULATOR Pen 


connect an ohmmeter between the regulator A 
and F terminai screws. The meter should indicate 
more than 2.4 ohms. If less than 2.4 ohms is 
indicated, service the integral 
alternator / regulator unit for a failed regulator and 
check the alternator for a shorted rotor or field 
circuit. Perform the Load Test. 


VOLTMETER 


“А” TERMINAL SCREW 


7 OHMMETER 


LEAD REGULATOR "A" 


TERMINAL SCREW J3548-1A 


3. If voltmeter indicates battery voltage, connect 
voltmeter ground lead to alternator rear housing. 
With the ignition switch in OFF position, contact 
voltmeter positive lead to regulator F terminal 
screw. The meter should indicate battery voltage. 
If there is no voltage, service integral 
alternator / regulator unit for an open field circuit. 

J3549-1A Perform Load Test after servicing. 


REGULATOR 


CAUTION: Do not replace the regulator 
before a shorted rotor coil or field circuit has 
been serviced. The result could be another 
damaged regulator. | 


2. if the above ohmmeter reading is greater than 2.4 
ohms, reconnect the regulator wiring plug and 
connect the voltmeter negative lead to the 
alternator rear housing. Contact the voltmeter 
positive lead to the regulator A terminal screw. 
The meter should indicate battery voltage. If 
there is no voltage, service the A wiring circuit. 
Perform the Load Test after servicing. 


REGULATOR 


WIRING PLUG 
CONNECTOR 


VOLTMETER 
NEGATIVE LEAD 


VOLTMETER 
POSITIVE LEAD 


J3554-1A 


4. lf voltmeter indicates battery voltage, connect 
voltmeter negative lead to alternator rear 
housing. Turn ignition switch to RUN (engine off) 
and contact voltmeter positive lead to regulator F 
terminal screw. Refer to illustration under Step 3. 
The voltmeter should indicate 1.5 volts or less. If 
more than 1.5 volts is indicated, perform | circuit 
tests and service | circuit if needed. If | circuit 
checks normal, replace regulator if needed and 
perform Load Test. 
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DIAGNOSIS AND TESTING (Continued) 


5. 


If 1.5 volts or less is indicated, disconnect 
alternator wiring plug and connect a set of 
12-gauge jumper wires between alternator В(+) 
terminal blades and mating wiring connector 
terminals. Perform Load Test, but connect 
voltmeter positive to one of B(+) jumper wire 
terminals. If voltage rises more than O.5 volt 
above base voltage, service alternator-to-starter 
relay wiring. Repeat Load Test, measuring 
voltage at battery cable clamps after servicing. 


ALTERNATOR 
WIRING PLUG 


TR d JUMPER 

Ç WIRE 
r. 22 кт 
aK 


B+ TERMINAL J3690-1A 


If voltage does not rise more than O.5 volt above 
base voltage, connect a jumper wire from 
alternator rear housing to regulator F terminal. 
Repeat Load Test with voltmeter positive lead 


connected to one of B(+) jumper wire terminals. If 


voltage rises more than O.5 volt, replace 
regulator. 


IAR 


JUMPER 
WIRE 


J3691-1A 


If voltage does not rise more than 0.5 volt, 
service alternator. Refer to illustration under 
Indicator Lamp System Normal Charge Indication, 
IAR System. 


Regulator | and/or S Circuit Test 
EVR System with Warning Lamp 


1. 


Disconnect the regulator wiring plug and install a 
jumper wire between the A and F terminals. 
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With the engine idling and the voltmeter negative 
lead connected to the battery ground terminal, 
connect the voltmeter positive lead to the S 
terminal and then to the | terminal of the regulator 
wiring plug. The voltage of the S circuit should 
read approximately one-half that of the І circuit. If 
voltage readings are normal, remove the jumper 
wire. Replace the regulator and connect the 
wiring plug. Repeat the Load Test. 


JUMPER WIRE 


VOLTMETER 
NEGATIVE 
LEAD 


WIRING PLUG 
"|l" TERMINAL 


VOLTMETER 


BATTERY 


J3585-C 


If no voltage is present, service the faulty wiring 
circuit at the alternator. Connect the voltmeter 
positive lead to the positive battery terminal. 


Remove the jumper wire from the regulator wiring 
plug and connect the wiring plug to the regulator. 
Repeat the Load Test. Refer to illustration of 
jumper wire connections in Under Voltage, 
External Voltage Regulator System. 


S Circuit with Ammeter 


1. 


Disconnect the regulator wiring plug from the 
alternator regulator connector. Connect the 
positive lead of the voltmeter to the 'S' terminal 
and the negative lead to the battery ground 
terminal, voltage should not be indicated with 
ignition switch off. 


Turn the ignition switch to RUN position (engine 
not running). The voltmeter should indicate 
battery voltage. If the voltage reading is normal, 
replace the regulator and repeat the load test. 


If there is no voltage reading, service the S wire 
lead from the ignition switch to the regulator 
wiring plug. 


Connect the positive voltmeter lead to the 
positive battery cable terminal, connect regulator 
wiring plug to regulator and repeat the Load Test. 
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DIAGNOSIS AND TESTING (Continued) 


IAR System With Warning Lamp 


1. Disconnect the wiring plug from the regulator. 
Connect a jumper wire from the regulator 'A' 
terminal to the wiring plug 'A' lead. Add a jumper 
wire from the regulator 'F' screw to the alternator 
rear housing. 


With the engine idling and the voltmeter negative 
lead connected to the battery ground terminal, 
connect the voltmeter positive lead to the 'S' 
terminal and then to the '!' terminal of the 
regulator wiring plug. The voltage at the 'S' circuit 
should read approximately one-half that of the ‘I’ 
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circuit. If voltage readings are normal, remove the 
jumper wires. Replace the regulator and connect 
the wiring plug to the regulator. Repeat the load 
test. 


3. If no voltage is present, remove the jumper wires 
and service the faulty wiring circuit or alternator. 


4. Connect the voltmeter positive lead to the 
positive battery terminal. Connect the wiring plug 
to the regulator. Repeat the load test. 

A 
> WIRING 
WN PLUG 


% 


— 
| TERMINAL “r= < Q 
e. 
pose EN — “S” 
TERMINAL 


NEGATIVE 
LEAD 


i POSITIVE GN 
EN 


JUMPER 
WIRE 


J3586-2C 
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DIAGNOSIS AND TESTING (Continued) 


S Circuit with Ammeter 


1. Disconnect the regulator wiring plug from the 
alternator regulator connector. Connect the 
positive lead of the voltmeter to the 'S' terminal 
and the negative lead to the battery ground 
terminal voltage should not be indicated with 
ignition switch off. 


2. Turn the ignition switch to RUN position (engine 
not running). The voltmeter should indicate 
battery voltage. If the voltage reading is normal, 
replace the regulator and repeat the load test. 


3. If there is no voltage reading, service the S wire 
lead from the ignition switch to the regulator 
wiring plug. 


4. Connect the positive voltmeter lead to the 
positive battery cable terminal, connect regulator 
wiring plug to regulator and repeat the Load Test. 


S A WIRING PLUG 
"S" TERMINAL 


REGULATOR 
WIRING PLUG 


VOLTMETER 
NEGATIVE LEAD 


J3587-B 


Field Circuit Drain — Integral 
Alternator/Regulator 


(IAR) System 


Connect the voltmeter negative lead to the alternator 
rear housing for all of the following voltage readings: 
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With the ignition switch turned OFF, contact the 
voltmeter positive lead to the regulator F terminal 
screw. The meter should indicate battery voltage 
if the system is operating normally. If less than 
battery voltage is indicated, proceed to Step 2 to 
find the cause of the current drain. 


REGULATOR 


REGULATOR 


VOLTMETER 
NEGATIVE LEAO 


VOLTMETER 


POSITIVE LEAD J3554-1A 


Disconnect the wiring plug from the regulator and 
contact the voltmeter positive lead to the wiring 
plug | terminal. No voltage should be indicated. If 
voltage is indicated, service the | lead from the 
ignition switch to identify and eliminate the 
voltage source. 
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DIAGNOSIS AND TESTING (Continued) 


NEGATIVE 
LEAD 


If no voltage was indicated in Step 2, contact the 


If the system is working normally, the following 


voltmeter positive lead to the wiring plug S 
terminal. No voltage should be indicated. If no 
voitage is indicated, replace the regulator. 


If voltage was indicated in Step 3, disconnect the 
wiring plug from the alternator rectifier connector. 
Again, contact the voltmeter positive lead to the 
regulator wiring plug S terminal. If voltage is 
indicated, service the S lead to the alternator plug 
to eliminate the voltage source. If no voltage is 


conditions will be present: 


e With ignition switch in OFF position—charge 
indicator (battery symbol) lamp is off. 


e With ignition switch in RUN position (engine not 
гиппіпа)--сһагде indicator (Battery Symbol) lamp 
is on. 


e With ignition switch in RUN position (engine 
гиппіпа)--сһагде indicator (Battery Symbol) lamp 
is off. 


indicated, replace the alternator rectifier 
assembly. | 
Electronic Voltage Regulator (EVR) System 


Indicator Lamp System 1. Ifthe charge indicator lamp does not come on 
(IAR) Alternator with the ignition switch in the RUN position 


T (engine not running), check the I circuit (ignition 
The Integral Alternator Regulator (IAR) has a circuit in switch to regulator | terminal) for an open circuit 
the regulator that will indicate a high battery voltage or burned out charge indicator lamp. 
condition. With the IAR system, two conditions can 
cause the charge indicator lamp to come on during 
vehicle operation: 


1. No alternator output—damaged alternator, 
regulator or wiring. 


If the charge indicator lamp does not come on, 
disconnect the wiring plug connector from the 
regulator. Connect a jumper wire from the | 
terminal of the regulator wiring plug to the 
negative battery post cable clamp. 
2. Over voltage correlation—shorted alternator 

rotor, regulator or wiring. 
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DIAGNOSIS AND TESTING (Continued) 


REGULATOR 
WIRING PLUG 


NEGATIVE BATTERY 
CABLE CLAMP 


The charge indicator lamp should go on with the 
ignition key turned to the RUN position (engine not 
running). 


If the indicator lamp does light, remove jumper 
wire. Connect voltmeter negative lead to battery 
negative post and connect voltmeter positive lead 
to connector A terminal. Battery voltage should 
be indicated. If battery voltage is not indicated, 
service the A circuit wiring. 


If the charge indicator lamp does not go on, 
check the bulb for continuity and replace, if 
necessary. 


If the bulb is not burned out, an open circuit exists 
between the ignition switch and the regulator. 
Check the 500 ohm resistor across the indicator 
lamp. 


Integral Alternator /Regulator (IAR) System 


1. 


If the charge indicator lamp does not come on, 
disconnect the wiring connector from the 
regulator. 


Connect a jumper wire from the wiring connector | 
terminal to the battery negative post cable clamp. 
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REGULATOR 
WIRING PLUG 


NEGATIVE BATTERY 
CABLE CLAMP 


JUMPER WIRE 


J3591-1A 


Turn ignition to RUN position with engine not 
running. If indicator lamp does not light, check for 


presence of bulb and resistor. If resistor is 
present, check for contact of bulb socket leads to 
the flexible printed circuit. If good, check indicator 
bulb for continuity and replace bulb if burned out. 
If bulb checks good, perform regulator І circuit 
test. 


If indicator lamp does light, remove jumper wire 
and reconnect wiring plug to regulator. Connect 
voltmeter negative lead to battery negative post 
cable clamp and contact voltmeter positive lead 
to regulator A terminal screw. Battery voltage 
should be indicated. If battery voltage is not 
indicated, service A circuit wiring. 


If battery voltage is indicated, clean and tighten 
the ground connections to the engine, alternator 
and regulator. Tighten loose regulator mounting 
screws from 1.7 to 2.8 N-m (15-25 in-Ib). 


Turn the ignition switch to RUN position with the 
engine off. If the indicator lamp still does not light, 
replace the regulator. 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


DIAGNOSIS AND TESTING 


Perform battery tests to determine the state of charge 
and also its capacity or ability to crank an engine. The 
ultimate result of these tests shows either that the 
battery is good, needs recharging, or must be 
replaced. 


Prior to battery testing, thoroughly examine the 
battery for signs of damage. 


WARNING: BATTERIES NORMALLY PRODUCE 
EXPLOSIVE GASES WHICH CAN CAUSE 
PERSONAL INJURY. THEREFORE, DO NOT 
ALLOW FLAMES, SPARKS OR LIGHTED 
TOBACCO TO COME NEAR THE BATTERY. WHEN 
CHARGING OR WORKING NEAR A BATTERY, 
ALWAYS SHIELD YOUR FACE AND PROTECT 
YOUR EYES. ALWAYS PROVIDE VENTILATION. 


Battery State of Charge 
Maintenance-Free Batteries 


Check the battery open circuit terminal voltage with a 
digital voltmeter such as Rotunda 007-0000 1 or 
equivalent, capable of reading 1 / 100 of a volt. If open 
circuit voltage of battery is below 12.4 volts and the 
battery has passed the capacity test, charge the 
battery. 


Conventional Batteries 

Use a hydrometer or Rotunda Battery and Anti-Freeze 
Tester O2 1-00046 or equivalent to check the specific 
gravities of all cells 


WHEN LIFTING A PLASTIC-CASED BATTERY, 
EXCESSIVE PRESSURE ON THE END WALLS 
COULD CAUSE ACID TO SPEW THROUGH THE 
VENT CAPS, RESULTING IN PERSONAL INJURY. 
LIFT WITH A BATTERY CARRIER OR WITH YOUR 
HANDS ON OPPOSITE CORNERS. 


WARNING: KEEP OUT OF REACH OF CHILDREN. 
BATTERIES CONTAIN SULFURIC ACID. AVOID 
CONTACT WITH SKIN, EYES OR CLOTHING. 
ALSO, SHIELD YOUR EYES WHEN WORKING 
NEAR THE BATTERY TO PROTECT AGAINST 
POSSIBLE SPLASHING OF THE ACID SOLUTION. 
IN CASE OF ACID CONTACT WITH SKIN OR EYES 
FLUSH IMMEDIATELY WITH WATER FOR A 
MINIMUM OF FIFTEEN MINUTES AND SEEK 
PROMPT MEDICAL ATTENTION. IF ACID IS 
SWALLOWED, CALL A PHYSICIAN IMMEDIATELY. 


In order to obtain an accurate specific gravity reading, 
it must be corrected to the standard temperature of 
26?C (80?F). A correction factor of four points 
(0.004) is used for each 6?C (10?F) change in 
temperature. Add four points (0.004) to the indicated 
reading for each 6°C (10°F) increment above 26°С 
(80°F) and subtract four points (0.004) for each 6° C 
(10?F) increment below 26?C (80?F). 


If the difference between cells is 50 points (0.050) or 
more, the battery is not satisfactory for service and 
should be replaced. 


If the difference between cells is less than 50 points 
(0.050) and one or more cells are less than 1.225, 
charge the battery for 20 minutes at 35 amps and 
perform capacity test as outlined. If the battery fails, 
replace the battery. If it passes, add water if 
necessary and charge the battery. 
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DIAGNOSIS AND TESTING (Continued) 


If the difference between cells is less than 50 points Perform the following tests using Starting and 
(0.050) and all cells are above 1.225, perform the Charging Tester 078-00005 or equivalent. 
capacity test as outlined. If the battery fails, replace 

the battery. If it passes, return to service. 


BATTERY TESTING PROCEDURE 


| TEST STEP RESULT ACTION TO TAKE 
| A0 | VISUAL INSPECTION 


e Remove negative cable, then positive cable. CLEAN terminals and 
e Check for dirty or corroded connections. clamps. GO to А1. 


GO to A1. 


| A1 | LOOSE BATTERY POST 


€ Check for loose battery post. REPLACE battery. 


GO to A2. 


| A2 | CRACKED BATTERY COVER 


e Remove hold-downs and shields. REPLACE Battery. 
ө Check for broken/cracked case or cover. 


GO to A3. 
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BATTERY TESTING PROCEDURE 


TEST STEP RESULT ACTION TO TAKE 
| A3 | BATTERY CAPACITY TEST 


Use a high rate — tester with a variable rate Below minimum REPLACE battery. 
control or a fixed rate tester with meter compensation | voltage wait 2 minutes. 

for different battery electrical sizes. Follow instructions | Open circuit voltage 

supplied with tester for the battery capacity test. greater than 12.4V 


Recommended Discharge Rates: One half of the Cold | Open circuit voltage CHARGE battery for 20 
Cranking Amps at room temperature. less than 12.4V minutes at 35 amps. 


— a ae m Uem 


Cold Cranking Amps Amps check, REPLACE 
850 425 battery.) 
650 325 | 
540 270 
460 230 Minimum voltage and GO to A4. 
above 


Before testing and recharging, battery should be at or 
near room temperature. 

MINIMUM VOLTAGE AFTER 15 SECONDS OF 
DISCHARGE = 9.6 VOLTS 


| A4 | VOLTAGE CHECK 


e@ Measure open circuit voltage of battery with a digital | OVER 12.4 Volts Battery OK. 
voltmeter capable of reading 1/100 volt. 


12.4 Volts or less CHARGE battery. 
CJ2701-H 
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DIAGNOSIS AND TESTING (Continued) 


Battery Charging 


Before recharging a discharged battery, inspect and 
service the following conditions, if they exist: 


1. Loose alternator belt. 


2. Pinched or grounded alternator / voltage regulator 
wiring harness. 


3. Loose harness connections at the alternator 
and/or voltage regulator. 


4. Loose or corroded connections at battery, starter 
relay and/or engine ground. 


5. Excessive battery drain due to: 


a. Hood, deck lid, glove compartment and 
courtesy lamps remaining energized 
(damaged or misadjusted switch, glove 
compartment left open, etc.). 


b. Isolation relay (if applicable) concerns. 


Maintenance-Free and Conventional Batteries 


Cold batteries will not readily accept a charge. 
Therefore, batteries should be allowed to warm up to 
approximately 5°C (40°F) before charging. This may 
require four to eight hours at room temperature. 
Warming time depends upon initial temperature and 
battery size. 


A battery which has been completely discharged may 
be slow to accept a charge initially. In some cases, 
batteries may not accept a charge at the normal 
charger setting. When batteries are in this condition, 
charging can be started by using the dead battery 
switch on chargers so equipped. 


Completely discharged batteries, which have been 
discharged for a prolonged period of time (over one 
month) or which have an open circuit voltage of less 
than two voits, may show no indication of accepting a 
charge even when the dead battery switch is used. 
The initial charge rate of batteries in this condition is 
so low that some charger ammeters will not show any 
indication of charge for up to 10 minutes. 


Determine whether a battery accepts charge as 
follows: Follow charger manufacturer’s instructions for 
use of dead battery switch. If dead battery switch is 
the spring-loaded type, it should be held in the ON 
position for up to three minutes. After releasing dead 
battery switch and with charger still on, measure 
battery voltage. If it shows 12 volts or higher, the 
battery is accepting a charge and is capable of being 
recharged. However, cold batteries below 5°C (40°F) 
may require up to two hours of charging before the 
charge rate is high enough to show on the charger 
ammeter. All non-damaged batteries can be charged 
by this procedure. If a battery cannot be charged by 
this procedure, it should be replaced. 


Once it has been determined that the battery has 
begun to accept a charge, it can be charged toa 
serviceable state or a full state of charge using one of 
two following methods: 


e The first method uses the AUTOMATIC setting on 
chargers so equipped. This setting maintains the 
charging rate within safe limits by adjusting voltage 
and current to prevent excessive gassing and 
spewing of electrolyte. Approximately two to four 
hours will be required to charge a completely 
discharged battery to a serviceable state. If a full 
state of charge is desired, the charge can be 
completed by a low current rate of three to five 
amps for several additional hours. 


ө The second method uses the MANUAL or 
constant current setting on the charger. Initially set 
the charging rate for 30 to 40 amps and maintain 
this setting for approximately 30 minutes or as long 
as there is no excessive gassing and electrolyte 
spewing. If gassing results, the charge rate must be 
reduced to a level where gassing will stop. 
Excessive gassing will result in non-replaceable loss 
of electrolyte, thus shortening battery life. 


The total charge required will vary with battery size 
and its initial state of charge. In general, to bring a 
discharged battery to a serviceable state of charge, 
current-time input should equal the battery amp-hour 
Capacity. For example: A 45 AH battery will require 15 
amps of charge for 3 hours, or 9 amps of charge for 5 
hours. Again, if a full state of charge is desired, the 
charge can be completed by a low constant current of 
three to five amps for several hours. 


If the battery has failed, or is low in charge, it may be 
necessary to refer to Diagnosis, Section 14-00, 
Charging System General Service. 


Battery Drain Testing 
Battery Drain Test With AC Lamp-On DC Ammeter 
Test Procedure 


1. Turn the ignition OFF and make sure there are no 
electrical loads. After determining that the 
underhood lamp is shutting off properly, 
disconnect the bulb. 


Clamp the meter clip securely around positive or 
ground battery cable (all cables if two or more 
lead to the post). Note: Do not start vehicle with 
clip on cable. 


Test Conclusion 


The current reading (current drain) should be less than 
.05 amps. If it exceeds .05, it indicates a constant 
current drain which could cause a discharged battery. 
Prime suspects for current drain problems are vehicle 
lamps (underhood, glove box, luggage compartment, 
etc.) that do not shut off properly. 


If the drain is not caused by a vehicle lamp, remove the 
fuses one at a time until the cause of the drain is 
located. If the drain is still undetermined, disconnect 
the leads at the starter relay one at a time to find the 
problem circuit. | 
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DIAGNOSIS AND TESTING (Continued) 


Battery Drain Test With Voltmeter 


This test requires a digital volt-ohm meter with an 
appropriate low voltage scale like the Rotunda No. 
007-00001 or equivalent. The meter must read within 
.01 millivolts. Also required is a shunt assembly similar 
to that shown in the illustration. If one is not available, 
they are quite simple to make. 


Test Procedure 


1. Turnthe ignition to OFF and make sure there are 
no electrical loads. After determining that the 
underhood lamp is shutting off properly, 
disconnect the bulb. 


2. Check the battery voltage. If voltage is under 
11.5 volts, charge the battery to above 11.5. 


3. Disconnect the negative battery cable. 


4. Connect the shunt assembly as shown. DO NOT 
CRANK THE ENGINE. IT COULD DESTROY THE 
SHUNT. ALSO DO NOT USE THE SHUNT TO 
MEASURE STARTING CURRENTS. 


5. Set the volt-ohm meter to 200 or 300 mv scale 
for an accurate reading (must be within .O 1 
millivolts). | 


6. Connect the meter leads to the shunt as shown. 
With this size shunt (БО mv = 50 amps) and 
meter, a direct current drain measurement can be 
made. 


Test Conclusion 


The millivolt reading (current drain) should be less than 
.05 mv. If the reading is between .2 and .6, a prime 
suspect is a vehicle light (glove compartment, 
underhood, trunk, etc.) that does not shut off. If the 
problem is not a light, remove the fuses one at a time 
until the cause of the drain is located. If the drain is still 
undetermined, disconnect the leads at the starter 
relay one at a time to find the problem circuit. 


Battery Drain Test with Voltmeter and Shunt 


BATTERY DRAIN TEST WITH 
VOLTMETER AND SHUNT VOLTAGE DROP 
NEGATIVE (AMP DRAIN) 


BATTERY NEGATIVE 
CABLE ANV POINTS 


TERMINAL 
ARQ, 
(Y 


10 GAUGE 
WIRE 
(MINIMUM) 
VOLTMETER 


SHUNT ASSEMBLY LEADS 
(50 MV = 50 AMP) 
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To Test Vehicles with Major Key-Off Loads such 
as Air Suspension or Load Leveling 


Vehicles equipped with these features will have 
temporary current drains that may last up to 7O 
minutes after the ignition is switched OFF. These 
drains can range from .100 to 20 amps if the 
compressor is cycling. This action can often mask a 
problem and must be considered when evaluating test 
results. To test for this kind of drain: 


1. Repeat steps 1-5 of the previous test. 


2. Turn the ignition ON for a moment and then OFF 
again. 


3. Disconnect the major key-off load circuits. 


4. Make sure illuminated entry is off, if applicable. 


Test Conclusion 


The drain should be less than .05 amps. If it is higher, 
disconnect the fuses and starter relay leads as in the 
previous test to locate the problem circuit. 


If the drain is less than .05 amps, reconnect the major 
key-off load circuits, turn ignition ON and then OFF, 
and wait 7O minutes to make sure they shut off 
properly. If current drain is still greater then .05 amps 
after 7O minutes, disconnect each of the components 
one at a time until the cause of the current drain is 
located. 


To Check for Electronic Drains Which Shut Off 
When the Battery Cable is Disconnected 


1. Repeat steps 1-5 of the basic voltmeter drain 
test. 
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DIAGNOSIS AND TESTING (Continued) 


Without starting the engine, turn the ignition 
switch to ON for a moment and then OFF. If 
applicable, wait one minute for the illuminated 
entry lights to shut off. 


Jump Starting 


Refer to Section 03-06A, Starter—Positive 
Engagement, or O3-O6B, Starter—Gear Reduction. 


3. Connect the voltmeter and read the voltage. 
REMOVAL AND INSTALLATION 


Test Conclusion 


The millivolt reading (current drain) should be less than 
.05 mv. If it exceeds .05 after a few minutes, and if this 
drain did not show in previous tests, the drain is most 
likely from a malfunctioning electronic component. As 
in previous tests, remove the fuses and disconnect 
starter relay leads one at a time to locate the problem 
circuit. 


Battery 
Removal 


NOTE: The illustrations used in the following 
procedures show typical battery locations and 
connections. 


1. Remove battery cables from battery terminals 
(negative first). 


MAINTENANCE . Clean cable terminals with an acid neutralizing 
| solution and terminal cleaning brush. 


Battery Cleaning 


Keeping the battery top clean and dry reduces the 
need for service and extends battery life. Also, make 
certain that the cable clamps are tightly fastened to 
the battery posts. If corrosion is found, disconnect the 
cables and clean clamps and posts with a wire brush. 
Neutralize the corrosion with a solution of baking soda 
and water. After installing cables, apply a small 
quantity of Long-Life Lubricant C1AZ-19590-BA 
(ESA-M 1C75-B) or equivalent grease to each battery 
post to help prevent corrosion. 


J3285-1A 


Remove hold-down clamps. 


Test battery and determine if it should be: 
e Returned to service. 


e Recharged before being returned to service. 


e Replaced with a Motorcraft or equivalent 
battery. 
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REMOVAL AND INSTALLATION (Continued) 


Battery Connections — Standard (R.H.) 


Е TT STARTER MOTOR 
14300 ia 
p» 11450 
“ас 
7 
AY POSITIVE CABLE 
2 R (TO STARTER) 


aa ў 2 14431 
Кы 2% 

: NY FRONT OF VEHICLE 
Pw e 

SN 


SNS 
2 S 4: 


«Ју T 
| % ^N b 
FELT 
WASHER 
374043 GROUND CROSSM R 
BATTERY CABLE УЭМЕМНЕ 
ASSEMBLY 
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Battery Connections with Dual Batteries (L.H.) 


FRONT OF c 
VEHICLE 
Фу NUS ~ 
(3j-4— GROUND CABLE 
AS — ое 


A 
ESS SCREW 
S 


BATTERY 


POSITIVE CABLE 
(TO RELAY) 


[^ CLIP J3298-1A 


Battery Connections with 7.3L Diesel Engine 
(L.H.) 


POSITIVE CABLE 
FELT WASHER оаа (ТО RELAY) 


“ӨШ XM 


Battery Connections with 7.3L Diesel Engine 
(R.H.) 


FELT STARTER 
WASHER MOTOR RELAY 
ага 11450 


ал 


ВАТТЕВҮ 
d 


LN (TO BATTERY) 


(2 REQ'D) 


SHIELD 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Clean cable terminals and hold-down with a wire 
brush. Replace all cables or parts that are worn 
or frayed. 


CLEANING CABLE WITH 
BATTERY CLEANING BRUSH 
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2. Clean battery tray with a wire brush and scraper. 


Place battery into tray with positive and negative 
terminals in same position as originally installed 
battery. Assemble and tighten hold-down 
hardware to ensure that battery is secure. Do not 
overtighten. 


4. Secure cables (positive first) to proper terminals. 
Do not overtighten. Apply a small quantity of 
Long Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent to terminals. 
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SERVICE 


Tools 


Anyone servicing a battery needs the proper tools. 
Properly designed tools will help prevent damage to 
the battery, battery cables and hold-down bracketry. 
Their use decreases potential hazard to both the 
technician and the vehicle being serviced. 


Tools and equipment manufactured for servicing 
batteries have parts insulated to help prevent arcing. 
This feature reduces potential fire hazard should the 
tool be dropped or otherwise accidentally establish an 
arc-producing current path. 


Battery Filling Devices 
Batteries with Removable Vent Caps 


One of the most important on-the-vehicle services is to 
maintain the correct battery electrolyte level. Two 
devices are available for this purpose: a self-leveling 
filler which allows the battery to be filled to a 
predetermined level automatically, and the syringe 
type filler (fill to bottom of vent well). 
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SERVICE (Continued) 


Battery Pliers 


Battery pliers have jaws specifically designed for 
gripping cable clamp bolts securely. Exercise care 
when removing or replacing the cable clamp bolts so 
that the battery terminal is not subjected to any 
excessive lateral or twisting forces. Such forces could 
cause major damage to the internal components of the 
battery and result in leakage at the terminals. 
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Battery Cable Puller 


Use a cable puller to remove a cable clamp from the 
battery terminal. Jaws, gripping the underside of the 
cable clamp, pull the clamp up by means of pressure 
exerted against the top of the battery terminal. Proper 
use of this tool avoids the damaging lateral or twisting 
forces that result when using a pry bar or pliers to 
remove the battery clamp. Refer to the illustration 
shown under Battery Pliers. 


Battery Cable Clamp Spreader 


The spreader is used to expand the cable clamp after 
it has been removed from the terminal and the clamp 
bolt has been loosened. The cable clamp can then be 
fully and properly installed onto the battery terminal. 


Batteries 


BATTERY 
CLAMP 
SPREADER 


Terminal Cleaning Brush 


The terminal cleaning brush is designed with units to 
clean both the tapered battery terminal and the mating 
surface of the cable clamp. Refer to illustration under 
Battery Installation, Step 1. 


Battery Carrier 


Use a suitable battery carrier for lifting and 
transporting the battery. The illustration shows a 
clamp-type carrier used to grip the sidewalls of the 
container just below the lip of the cover. The carrier is 
used on the sidewalls, rather than the endwalls, since 
the sidewalls have additional strength from the inner 
cell partitions. This is particularly important with 
polypropylene-cased batteries. Gripping the flexible 
endwalls on this type of battery could cause 
electrolyte to spew from some of the cells, and 
possibly cause damage to some of the internal 
components. 
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SERVICE (Continued) SPECIAL SERVICE TOOLS 


Description 
Starting and Charging Tester 
Battery and Anti-Freeze Tester 


Digital Volt-Ohmmeter 


NOS 


CARRIER z T 
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Adding Water 


Some batteries have removable vent caps and may 
occasionally require the addition of water. If the 
electrolyte level is below the level indicator in any cell, 
add enough pure water to bring the level up to the 
indicator. In batteries without level indicator, maintain 
electrolyte level at 6:3 to 12.7mm (1/4 to 1/2 inch) 
above the plates. Never add electrolyte ("battery 
acid") to the battery. This could shorten the 
battery's life. 
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Alternator — Internal Regulator 


14-02A-1 


SECTION 14-024 Alternator— Internal Regulator 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS....................................................... 14-02A-2  TESTING (Cont'd.) 

DESCRIPTION AND OPERATION............................... 14-02A-1 Radio Suppression Capacitor Open or Short 
DISASSEMBLY AND ASSEMBLY............................... 14-02A-7 NOS erm 14-02A-5 
REMOVAL AND INSTALLATION ................................ 14-02A-7 Rectifier Assembly Test....................................... 14-02A-4 
SPECIAL SERVICE TOOLS..................................... 14-02A-14 Stator Coil Grounded Test ................................... 14-02A-5 
SPECIFICATIONS.................................................. 14-02A-14 Stator Coil Open Test .......................................... 14-02A-6 
TESTING VEHICLE APPLICATION............................................ 14-02A-1 

Bench T88IS ouo ысын FERE PESE VE НҮ 14-02A-2 
VEHICLE APPLICATION 


F-150, F-250, F-350, F-Super Duty, Bronco, E- 150, 
E-250, E-350 Vehicles 


DESCRIPTION AND OPERATION 


The integral alternator / regulator (IAR) is belt-driven 
from the engine. Field current is supplied from the 
alternator regulator, mounted on the rear of the 
alternator, to the rotating field of the alternator through 
two brushes and two slip rings. 


IAR ALTERNATOR 


J3170-1A 


The alternator produces power in the form of 
alternating current. The alternating current is rectified 
to direct current by six diodes. The alternator 
regulator automatically adjusts the alternator field 
current to maintain the alternator output voltage within 
prescribed limits to correctly charge the battery. The 
alternator is self-current limiting. 


If equipped with a warning lamp, the regulator voltage 
control circuit is turned on when the ignition switch is in 
RUN and voltage is applied to the regulator | terminal 
through a resistor in the | circuit. When the ignition 
switch is in OFF, the control circuit is turned off and no 
field current flows to the alternator. 


On warning lamp equipped vehicles, the warning lamp 
is connected across the terminals of a 500 ohm 
resistor* at the instrument cluster. Current passes 
through the warning lamp when the ignition switch is in 
RUN and there is no voltage at terminal S. When 
voltage at S rises to a preset value, the regulator 
switching circuits stop the flow of current into terminal | 
and the lamp turns off. 


System voltage is ''sensed'' and alternator field 
current is drawn through terminal A. The regulator 
switching circuits will turn the warning lamp on, 
indicating a system fault, if terminal A voltage is 
excessively high or if the terminal S voltage signal is 
abnormal. 


A fuse link is included in the charging system wiring on 
all models. The fuse link is used to prevent damage to 
the wiring harness and alternator if the wiring harness 
should become grounded, or if a booster battery is 
connected to the charging system with the wrong 
polarity. 
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DESCRIPTION AND OPERATION (Continued) 


IAR ASSEMBLY IAR SCHEMATIC *R IS 500 OHMS FOR WARNING LAMP 
SYSTEM WITH STANDARD 
INSTRUMENT CLUSTER, 420 OHMS FOR 

ELECTRONIC INSTRUMENT CLUSTER 


RECTIFIER 


A 


А 


IGNITION 
SWITCH 


FOR WARNING 


LAMP SYSTEM 
STANDARD 
INSTRUMENT 


J CLUSTER ONLY 


TO ELECTRONIC 


SENSING _ _ _ __ CLUSTER 
AND | > íF SO 
SWITCHING | EQUIPPED) : 


CIRCUITS 


STARTER RELAY 


| I 


f BATTERY TERMINAL OF 
| 
l 


TO ELECTRIC CHOKE 
WHEN APPLICABLE 


QF SCREW 


GROUND F SCREW TO FULL FIELD ALTERNAT | 
ATOR 43171-28 


ADJUSTMENTS 


Refer to Section 03-05, Accessory Drive, for drive belt 


adjustments. DWELL-TACH-VOLT-OHMMETER — ROTUNDA 059-00010 


TESTING 


Bench Tests 


If system diagnosis has isolated a problem in the 
integral alternator / regulator assembly, remove it from 
vehicle for bench testing and service or replace. Refer 
to Removal and Disassembly in this section. In some 
cases, it may be possible to replace a damaged 
regulator or brushes without removing the IAR 
assembly. 

The following tests are performed with an analog 


(needle-type) ohmmeter. Test values shown are 
referenced to Rotunda Dwell-Tach-Volt-Ohmmeter 


059-000 10 or equivalent. THESE VALUES MAY BE 
DIFFERENT FOR OTHER OHMMETERS. If you do not 
have Rotunda Dwell-Tach-Volt-Ohmmeter 059-000 10 
or equivalent, use known good parts to establish 
reference values for your own meter. These values 
can be written into the spaces provided in the meter 
reading charts for future reference. 


ROTUNDA MODEL 
059-00010 
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Rectifier and Stator Grounded Tests 


This test is performed with an ohmmeter, Rotunda 
Dwell-Tach-Volt-Ohmmeter 059-000 10 or equivalent. 
Place the Multiply-By setting at 1 and calibrate the 
ohmmeter as directed. 


14-02A-3 Alternator —Internal Regulator 14-02A-3 
NEA сез усыл с жас ®с i AEN EEUU ae a ERREUR э Жаза ЖУ «А-А E CD | 


TESTING (Continued) 


NOTE: Text values shown in brackets | | are 2. Perform the same test using the STA blade 
referenced to Rotunda Dwell-Tach-Volt-Ohmmeter terminal and alternator rear housing. А reading in 
059-000 10, and may be different if another tester is both directions indicates either a grounded stator 
used. winding, a damaged negative diode, a grounded 


CAUTION: Digital meters cannot be used to stator lead wire or a shorted radio suppression 


perform these rectifier tests. capacitor. 
1. Contact one ohmmeter probe to one of the RECTIFIER NEGATIVE DIODE 
alternator В+ blade terminals and the other AND STATOR GROUNDED TEST 


probe to the STA blade terminal. Then, reverse 
the ohmmeter probes and repeat the test. 
Normally, there will be no needle movement in one 
direction, indicating the rectifier diodes are being 
checked in the reverse current direction and are 
not shorted. A low reading of about [ 6.5] ohms 
with the probes reversed indicates that rectifier 
positive diodes are being checked in the forward 
current direction. А reading in both directions 
indicates a bad positive diode or shorted radio 
suppression capacitor. The radio suppression 
capacitor is built into the rectifier assembly and is 
not individually serviceable. 


METER READING 
Set meter to Ohms x 1. Make readings in both directions. 


Only Acceptable Reading 
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3. If there is no needle movement with the probes іп 
one direction and no needle movement or high 
resistance (significantly over [6.5] ohms) in the 
opposite direction for Test 1 and 2, a bad 

| METER READING connection exists in the rectifier assembly. 
Set meter to Ohms x 1. Make reading in both directions. 


Only Acceptable Reading Field Open or Short Circuit Test 
z BAT б Ü + STA ! Reference for This test is performed with an ohmmeter. Rotunda 
ша emma Another Meter Dwell-Tach-Volt-Ohmmeter 059-000 10 or equivalent. 


Place the Multiply-By setting at 1 and calibrate the 
ohmmeter as directed. 


CJ3251-1A 1. Contact the regulator A blade terminal with one 
probe and the regulator F screw head with the 
other probe. Spin the alternator pulley. 
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Alternator — Internal Regulator 


14-02A-4 


TESTING (Continued) 


Reverse the ohmmeter probes and repeat the 
test. In one probe direction, the ohmmeter 
reading should be between 2.2 and 100 ohms (on 
Rotunda meter) and may fluctuate while the pulley 
is turning. In the other probe direction, the reading 
should fluctuate between 2.2 and about |9] ohms. 


FIELD OPEN OR SHORT CIRCUIT TEST 


METER READING 


while taking reading. 
PA A to Regulat | Тоо! 059-0010 
| 22 to [9] ohms | 2.2 to ohms. 
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2. An infinite reading (no meter movement) in one 
direction and approximately [9 | ohms in the 
other, indicates an open brush lead, worn or 
stuck brushes, a damaged rotor or a loose 
regulator to brush holder attaching screw. 


3. Anohmmeter reading less than [2.2 | ohms in 
both directions indicates a shorted rotor or 
damaged regulator. 


4. Anohmmeter reading significantly over |9] ohms 
in both directions indicates an inoperative 
regulator or loose F terminal screw. 


Contact the alternator rear housing with one 
ohmmeter probe and touch the other probe to the 
regulator F terminal. Reverse the probes and 
repeat the test. The ohmmeter reading should be 
infinite in one probe direction and approximately 


[9] ohms in the other. A reading less than infinite 
in both directions indicates a grounded brush lead 
or an inoperative regulator. A reading significantly 
over [9] ohms in both directions indicates an 
inoperative regulator or a damaged A terminal 
connection. 


Rectifier Assembly Test 

Remove the rectifier assembly from the alternator. 
Place the Rotunda 059-000 10 or equivalent, 
Multiply-By setting at 1 and calibrate the meter as 
directed. 


CAUTION: Digital meters cannot be used to 
perform these tests. 


1. 


To test the positive diodes, contact one probe to 
one of the rectifier assembly В+ blade terminals 
and contact each of the three stator terminals 
with the other probe. Reverse the probes and 
repeat the test. All diodes should show а low 
reading of approximately | 7 ] ohms in one 
direction and an infinite reading (no needle 
movement) with the probes reversed. This 
reading may be checked against a good rectifier 
if one is available. 


STATOR TERMINAL 


RECTIFIER 
ASSEMBLY 


В+ BLADE TERMINAL 


METER READING 


Set meter at Ohms x 1. Make readings in both directions to alli 
three phase terminals. 


Only Acceptable Reading 


B+ Phase Reference for 
Terminal to Terminali Tool 059-00010 Another Meter 


One probe direction; 
each phase terminal About [7.0] ohms | About — o 
Other probe direction; 
each phase terminal 


CJ3275-1B 


14-02A-5 
TESTING (Continued) 


Perform the preceding tests for the negative 
diodes by contacting the rectifier assembly base 
plate and the three stator terminals. 


STATOR TERMINALS 


RECTIFIER BASE PLATE 


Meter Reading 


Set meter at Ohms x 1. Make readings in both directions to all 
three phase terminals. 


lo Terminal 


One probe direction; 
each phase terminal About 7.0 ohms About __ 0 


Other probe direction; 
each phase terminal 


3. If the meter readings are not as specified, replace 
the rectifier assembly. 


CJ3276-1C 


Radio Suppression Capacitor Open or Short 
Test 


NOTE: This is an open or short circuit test only and 
does not measure capacitance value. Actual 
capacitance value should be measured on a 
capacitance bridge at 1 kHz at a maximum voltage of 
350 mV rms. 


Alternator — Internal Regulator 


The radio noise suppression capacitor is built into the 
rectifier assembly and cannot be serviced by itself. To 
test the capacitor, place the Rotunda 059-000 10 or 
equivalent, Multiply-By setting at 1000 and zero the 
meter. Text values shown in brackets| | are 
referenced to Rotunda Model 059-000 10 and may be 
different if another tester is used. 


CAUTION: Digital meters cannot be used to 
perform this capacitor test. The rectifier 
assembly must be dry. 


1. Contact one probe to one of the rectifier 
assembly В+ blade terminals and contact the 
other probe to the rectifier assembly base plate. 
Reverse the probes and repeat the test. One 
position should give an infinite reading, indicating 
the reverse current direction through the diodes 
and the other position should give a reading of 
about [ 1000] ohms, indicating the forward 
current direction. The same reading in both 
directions indicates an inoperative rectifier 
assembly. 


To check the capacitor, contact the probes to the 
rectifier assembly В+ terminal and base plate in 
the forward current | 1000 | ohms reading 
direction. While observing the meter indicator 
needle, reverse the probes and again contact 
them to the rectifier assembly B+ terminal and 
base plate. The indicator needle should jump 
slightly (indicating that the ohmmeter batteries 
are charging the capacitor) and then return to its 
original position (infinite reading). If the needle 
does not jump, the capacitor is open. Replace the 
rectifier assembly. 


Stator Coil Grounded Test 


These tests are made to determine if the stator coil is 
shorted to ground. Remove the stator from the 
alternator and disconnect it from the rectifier assembly 
as outlined. Place the ohmmeter Multiply-By setting at 
1000. 


1. Connect the ohmmeter probes to one of the 
stator lead terminals and to the stator laminated 
core. Ensure that the probe makes a good 
electrical connection with the stator core. The 
meter should show an infinite reading (no needle 
movement). 
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14-02A-6 


TESTING (Continued) 


2. If the meter does not indicate an infinite reading 
(needle moves), the stator winding is grounded to 
the core and the stator must be replaced. 


ЖО ШІ NS 
EE / Ў UM 

2 

2. 


METER READING 


Set meter at Ohms x 1000. Make reading for all stator leads. DO NOT 
TOUCH LEADS WITH HANDS. 


Resistance Measurement Only Acceptable Reading 
Stator Stator Reference for 
Sar y Sator | Toot 059-0010 
All stator lead combinations; 
probe polarity optional 


| CJ3254-1A 


Stator Coil Open Test 

This test determines if there is an open stator circuit. 
Disconnect the stator from the rectifier assembly. 
Place the ohmmeter Multiply-By setting at 1. 


1. Connect one ohmmeter probe to a stator phase 
lead terminal and touch the other probe to 
another stator lead terminal. Check the meter 
reading. 


Alternator — Internal Regulator 14-02A-6 


2. Repeat this test with the other two stator lead 


combinations. If no meter movement occurs 
(infinite resistance) on a lead paired with either of 
the other phase leads, that phase is open and the 
stator must be replaced. 


J2724-1A 


Set meter at Ohms x 1. Make readings for ali stator lead 
combinations. 


Acceptable reading 


Stator Stator 9-000 Reference For 
Terminal ^ — Terminal To 05 | " Another Meter 
All lead combinations; Less than Less than 
Probe polarity optional 0.5 ohms 0.5 ohms 


CJ3833-1A 


Rotor Open or Short Test 


Remove the rotor from the alternator. Place the 
ohmmeter Multiply-By setting at 1 and calibrate the 
meter as directed. 


1. Contact each ohmmeter probe to a rotor slip ring. 
The meter reading should be [2.0-3.9] ohms. 


14-02A-7 


TESTING (Continued) 


2. 


A higher reading indicates a damaged slip ring, 
welded connection or a broken wire. A lower 
reading indicates a shorted wire or slip ring. 
Replace the rotor if itis damaged and cannot be 
serviced. 


ROTOR SLIP RINGS 


COR, 


METER READING 
Oniy керін Ronding 


Slip Slip Reference for 
Se S9 | тоом 
Probe polarity optional 2.0 to 3.9 ohms | 2.0 to 3.9 ohms | 


CJ3279-1A 


Contact one ohmmeter probe to a slip ring and 
the other probe to the rotor shaft. The meter 
reading should be infinite (no needle movement). 


A reading other than infinite indicates the rotor 


coil is grounded to the shaft. Replace the rotor if it 


is grounded and cannot be serviced. 


ROTOR SLIP RING 


ROTOR SHAFT 


METER READING | 
Set meter at Ohms x 1. 
Only Acceptable Reading 


Slip Rotor Reference for 
Ring ю Shaft Tool 059-00010 Another Meter 


polarity optional 


Alternator —lInternal Regulator 


REMOVAL AND INSTALLATION 


WARNING: HYDROGEN AND OXYGEN GASES ARE 
PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN EXPLODE 
IF FLAMES, SPARKS OR LIGHTED TOBACCO ARE 
BROUGHT NEAR THE BATTERY. WHEN 
CHARGING OR USING A BATTERY IN AN 
ENCLOSED SPACE, ALWAYS PROVIDE 
VENTILATION AND SHIELD YOUR EYES. 


WARNING: KEEP BATTERIES OUT OF REACH OF 
CHILDREN. BATTERIES CONTAIN SULFURIC 
ACID. AVOID CONTACT WITH SKIN, EYES OR 
CLOTHING. ALSO, SHIELD YOUR EYES WHEN 
WORKING NEAR THE BATTERY TO PROTECT 
AGAINST POSSIBLE SPLASHING OF THE ACID 
SOLUTION, IN CASE OF ACID CONTACT WITH 
THE SKIN, EYES OR CLOTHING, FLUSH 
IMMEDIATELY WITH WATER FOR A MINIMUM OF 
FIFTEEN MINUTES. IF ACID IS SWALLOWED, 
DRINK LARGE QUANTITIES OF MILK OR WATER, 
FOLLOWED BY MILK OF MAGNESIA, A BEATEN 
EGG, OR VEGETABLE OIL. CALL A PHYSICIAN 
IMMEDIATELY. 


Removal 
Disconnect battery ground cable. 
Disconnect the wire harness attachments to the 


integral alternator / regulator assembly. Pull the 
two connectors straight out. 


Remove the drive belt. Refer to Section 03-05, 
Accessory Drive for procedure. 


Remove the two alternator mounting bolts and 
remove the alternator from the mounting bracket. 


Installation 


Position the integral alternator assembly on the 
engine. 


Install the two alternator attaching bolts, but do 
not tighten the bolts until the belt is tensioned. 


Install the drive belt. Refer to Section O3-O5, 
Accessory Drive for procedure. 


Connect the wiring harness to the alternator 
assembly. Push the two connectors straight in. 


Attach the alternator fan shield to the alternator, 
if so equipped. 


Connect battery ground cable. 


DISASSEMBLY AND ASSEMBLY 


NOTE: All of the following Disassembly Steps may not 
be necessary to perform a particular test or service. 
Perform only those steps that apply. The following 
illustration is a disassembled view of the integral 


alternator / regulator assembly. On alternators with fan 
shield, remove attaching clip and then remove fan 
shield. 
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14-02A-8 Alternator—Internal Regulator 14-02A-8 


DISASSEMBLY AND ASSEMBLY (Continued) 


RECTIFIER 
THROUGH- ASSEMBLY 
BOLTS (3) 10304 SCREWS (8) 


10A396 NUT AND WASHER N803090-S7M 


11091A ASSEMBLIES (2) 
N621900-S36 


SCREWS (2) 
N803095-S36 


Q 


REAR 
BEARING 
10A304 
REGULATOR 
10316 BRUSHES (2) 
10347 BRUSH 
SPRINGS (2) 
ROTOR 10389 EE REAR HOUSING STATOR 
10334 
10335 10361 10336 
BEARING bus 
RETAINER FRONT EAR 
10C355 BEARING шады 10А310 
10094 
NUT 
351124-S36 


FAN 
SPACER 
——— 10A344 
SCREWS (3) 
389217-S2 STOP 


10A360 


WASHER 
DISASSEMBLED INTEGRAL 10344 
ALTERNATOR/REGULATOR 389767-S36 een 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. 


2. 


Remove the four screws (T20 TORX® -type head) 
attaching the regulator to the alternator rear 
housing. Remove the regulator, with brush holder 
attached, from the alternator. 


ALTERNATOR 
ASSEMBLY 


REGULATOR 
ASSEMBLY 


J3257-1A 


Hold the regulator in one hand and break off the 
tab covering the “А” screw head with a 
screwdriver. 


J3832-1A 


Alternator — Internal Regulator 


4. 


Remove two screws (T20 TORX® -type head) 
attaching the regulator to the brush holder. 
Separate the regulator, attaching nuts, brushes 
and brush springs from the brush holder. 


REGULATOR 
ASSEMBLY 


BRUSH 
HOLDER 


J3258-18 


Scribe a line across the end housings and stator 
laminated core for reference during alternator 
assembly. 


Remove the three through-bolts. 


Separate the front housing and rotor assembly 
from the stator and rear housing. It may be 
necessary to tap the front housing with a plastic 
tipped hammer to loosen the front housing from 
the stator core. 


FRONT HOUSING 
AND ROTOR REAR HOUSING 


AND STATOR 


THROUGH- 
BOLTS 


J3259-B 
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14-02A-10 


DISASSEMBLY AND ASSEMBLY (Continued) 


| 
4 \ 


Remove the three stator lead terminals from the 
rectifier. If the terminals are soldered in place, 
unsolder the connections using a 100-watt 
soldering iron. Do not allow the soldering iron to 
overheat the rectifier. Use needlenose pliers to 
pull the stator lead terminals upward from the 
rectifier assembly. Separate the stator from the 
rear housing. 
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Some alternators are designed with a connector 
block. In these designs, the terminals are not 
soldered to the rectifier. Using a shop made tool, 
carefully pry the connector block straight up to 
avoid bending the terminals. 


J3836-1A 


Alternator—Internal Regulator 


10. 


11. 


BEARING 


J3695-1A 


Remove the four rectifier assembly attaching 
screws (T20 TORX® -type head). Remove the 
rectifier assembly from the housing. 


Using a suitable arbor press, remove the bearing 
from the rear housing. Support the housing close 
to the bearing boss to prevent housing damage. 


RECTIFIER 
ASSEMBLY 


REAR 


J3261-1A 


Clamp the rotor in a soft jaw vise. 


14-02A-10 


14-02A-11 
DISASSEMBLY AND ASSEMBLY (Continued) 


12. Remove the pulley nut with a socket wrench. 
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Cleaning and Inspection 


CAUTION: When rebuilding an integral alternator, 
use only high-temperature bearings. Use of 
standard parts will result in alternator failure. 


1. Wipe the stator, rotor and front bearing with a 
clean cloth. Do not clean these parts with solvent. 


Rotate the front bearing on the drive end of the 
rotor shaft. Check for any scraping noise, 
looseness or roughness. Look for excessive 
lubricant leakage. If any of these conditions exist, 
replace the bearing. 


Inspect the rotor shaft rear bearing surface for 
roughness or severe chatter marks. Replace the 
rotor assembly if the shaft is not smooth. 


Alternator —internal Regulator 


13. 
14. 


15. 


16. 


17. 


Remove the flatwasher, drive pulley, fan and fan 
spacer from the rotor shaft. 


Remove the housing from the rotor and remove 
the rotor from the vise. 


Remove the front rotor stop from the rotor shaft. 
Do not remove the stop ring from the rotor shaft 
unless it is damaged. 


Remove the screws attaching the bearing 
retainer to the front housing and remove the 
retainer. 


Remove the bearing from the front housing. If the 
bearing will not slide out, remove it using a 
suitable arbor press. Support the bearing close to 
the bearing boss to prevent damage to the 
housing. 


FRONT 
HOUSING 


J3263-2A 


Place the rear bearing on the slip ring end of the 
rotor shaft and rotate the bearing. Make the 
same check for noise, looseness and roughness 
as was made for the front bearing. Inspect the 
rollers and cage for damage. Replace the rear 
bearing if these conditions exist or if the lubricant 
is lost or contaminated. 


Check the slip rings for nicks and scratches. 
These may be removed by turning down the slip 
rings. Do not go beyond a minimum diameter of 
31mm (1.22 inches). If the rings are badly 
damaged, replace the rotor assembly. 


Check all wire leads on both the rotor and stator 
assemblies for loose or broken connections. 
Check the windings for burned insulation. Replace 
parts that show signs of burned insulation. 


14-02A-11 


14-02A-12 


DISASSEMBLY AND ASSEMBLY (Continued) 


Check the pulley and fan for excessive looseness 
on the rotor shaft and for cracks or other 
damage. Replace any pulley or fan that is loose, 


Aiternator—internal Regulator 


9. Wipe the heat transfer grease from the rectifier 
assembly base and rectifier mounting areas of 
the rear housing with a clean cloth. 


14-02A-12 


cracked or bent out of shape. 


10. Replace the brushes if they are worn shorter than 
8. Check both the front and rear housings for 6.35mm (1/4 inch) from the shunt. 


cracks, particularly in the webbed areas at the 


mounting ear. Replace a damaged or cracked Assembly 
housing. Te 
9 Refer to the following illustration for 
Alternator / Regulator Assembly. 
—M RECTIFIER 
Š ASSEMBLY 
BOLTS (3) 10304 N6(3090-57M 
SCREWS (2) 10A396 NUT AND WASHER 
N803095-536 11091A ASSEMBLIES (2) 
N621900-S36 
REAR Fe 
BEARING S nnb, 
10A304 


REGULATOR 
10 BRUSHES (2) 
10347 BRUSH 
SPRINGS (2) 
10349 BRUSH REAR HOUSING STATOR 
HOLDER 10334 10336 
10351 
BEARING ERG 
RETAINER FRONT FAN 
10C355 BEARING Во 104310 


NUT 
351124-536 


DISASSEMBLED INTEGRAL 10344 WASHER P 


ALTERNATOR/REGULATOR 389767-S36 


SCREWS (3) ROTOR 
389217-S2 STOP 
10A360 


J3256-D 


If the stop ring was removed from the rotor shaft, 
install a new ring by sliding it over the end of the 
shaft and into the groove furthest from the pole 
piece. Do not open the ring with snap ring pliers 
as permanent deformation of the ring will result. 


Install the bearing in the front housing. Press on 
the outer race only. 


Position the bearing retainer on the front housing 
and install the attaching screws. Tighten the 
screws to 2.8-4.8 N-m (25-42 Ib-in). 


Install the rotor stop on the rotor shaft with the 
recessed side against the stop ring. 


Install the rotor in the front housing and clamp the 
rotor in a vise equipped with protective jaws. 


14-02A-13 


DISASSEMBLY AND ASSEMBLY (Continued) 


6. 


Install the fan spacer, fan, drive pulley, flatwasher 
and nut on the rotor shaft. Tighten the nut to 
82-135 N-m (60-100 Ib-ft) with a socket wrench. 
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ALTERNATOR 


10. 


11. 
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Remove the rotor and housing assembly from the 
vise and check for free rotation of the rotor in the 
housing. 


Support the rear housing close to the bearing 
boss to prevent damage to the housing and install 
the bearing using a suitable arbor press. Press 
the bearing into the bore until it is flush with the 
outside rear surface of the housing. 


Wipe the rectifier assembly base plate with a 
clean cloth. Apply a 2.0mm (3 / 32 inch) wide by 
20mm (3/4 inch) long strip of Ford Heat Transfer 
Compound E7AZ-19A426-A (ESF-M99G 138-A) 
or equivalent, lengthwise across the rectifier 
assembly base plate. 


Wipe the rectifier mounting surface of the rear 
housing with a clean cloth and seat the rectifier 
into the recessed mounting area. 


CAUTION: The rectifier assembly is cooled 
by conducting rectifier heat directly into the 
rear housing. Failure to remove foreign 
material from the mounting surfaces or 
failure to apply heat sink compound may 
cause rectifier overheating. 


Install the four rectifier assembly attaching 
screws. Tighten the screws to 2.8-4.0 Nem 
(25-35 Ib-in). 


. Position the stator assembly in the rear housing 


and align the scribe marks made during 
disassembly. Push the three stator terminals onto 
the rectifier blade terminals. Solder securely 
using resin core electrical solder if the terminals 
were previously soldered. Work quickly to 
prevent overheating the rectifier. 


TIN EAN, . E ee rrt —— -- 


Alternator —Internal Regulator 


13. 


14. 


15. 


16. 


17. 


18. 


14-02A-13 


Wipe the rear end bearing surface of the rotor 
shaft with a clean, lint-free cloth. 


Position the rear housing and stator assembly 
over the rotor and align the scribe marks made 
during disassembly. 


Seat the machined portion of the stator core into 
the stop in both end housings and install the 
housing through bolts. Tighten the bolts evenly to 
4.1-6.7 N-m (36-60 Ib-in). Spin the rotor to check 
for free movement. 


Position the two nut and washer assemblies into 
the retaining slots in the brush holder. Tip the 
holder back slightly so that the nut and washer 
assemblies fall to the nut side of the slots. Insert 
the brush terminals past the washers and into the 
slots. 


J3265-1A 


REGULATOR 


ASSEMBLY 


J3266-18 


Wipe the regulator base plate with a clean cloth. 
Position the regulator against the brush holder 
and install the regulator to brush holder attaching 
screws. Tighten the screws to 2.3-3.4 N-m 
(20-30 Ib-in). 


Cover the head of the A terminal screw head with 
electrical tape. 


14-02A-14 Alternator — Internal Regulator 14-02A-14 


DISASSEMBLY AND ASSEMBLY (Continued) 


19. Place brush springs in brush holder. Locate 20. Wipe the regulator mounting surface of the 
brushes in brush holder and hold in place with a alternator rear housing with a clean cloth. 
thin, flat piece of steel (retaining tool). Loop the Position the regulator and brush holder assembly 
brush leads toward the brush end of the brush in the alternator rear housing and pull the retaining 
holder. tool. 


21. Install the regulator attaching screws. Tighten the 
screws to 2.8-4.0 N-m (25-35 Ib-in). 


SLIDE INTO POLDER 
ALTERNATOR 
J3837-1A 
SPECIFICATIONS 


Slip-Ring Turning Brush Length | Puley Nut | 
Watts | Mm Diameter | Wax Runout | — New — | 
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SPECIAL SERVICE TOOLS 


ee SECA, SERVICE TOOLS 
T 
T65P-10300-B 


Belt Tension Gauge 
Dwell-Tach-Volt-Ohmmeter 
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SECTION 14-02B Alternator— 165 Ampere—Leece 


Neville 


SUBJECT PAGE 
ADJUSTMENTS....................................................... 14-02B-2 
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VEHICLE APPLICATION 


Light Truck Vehicles Equipped With 165 Ampere 
Alternators 


DESCRIPTION AND OPERATION 


TheLeece Neville 165 ampere alternator is a 
self-current limiting unit with a fully adjustable solid 
state regulator. The negative output terminal is 
internally grounded for negative ground systems. 


The alternator features sealed ball bearings, with slip 
rings and brushes that are in a sealed housing 
mounted on the slip ring end housing. Six silicon diodes 
mounted in heat sinks convert alternating current from 
the delta wound stator into direct current. A capacitor 
connected between the heat sinks assists in 
suppressing transient voltage spikes which could 
possibly damage the diodes. 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
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SPECIAL SERVICE TOOLS....................................... 14-02B-9 
SPECIFICATIONS.................................................... 14-02B-9 
VEHICLE АРРИСАТІОМ............................................ 14-02B-1 


The brushes and voltage regulator are located in a 
waterproof housing that may be removed for 
replacement or inspection without disassembling the 
alternator. 
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DESCRIPTION AND OPERATION (Continued) 


BATTERY TERMINAL 
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ADJUSTMENTS 


Before performing any tests or adjustments on the 
alternator, refer to Section 03-05, Accessory Drive for 
belt inspection and adjustment procedures. 


Refer to Section 14-00, Charging System General 
Service for battery inspection and state of charge 
condition. 


REGULATOR 


DIAGNOSIS AND TESTING 


On Vehicle Tests 


NOTE: Before performing tests turn off all electrical 
accessories. 


1. With the engine stopped connect an accurate 
voltmeter such as Rotunda Digital Volt-Ohmmeter 
014-00407 or equivalent across the battery. 
Note the reading on the meter. 


ADJUSTING 
SCREW 


J4338-1A 


Start the engine and observe the meter reading. If 
the meter reading rises excessively, the charging 
system may be defective or may require 
adjustment. 


If the voltage is excessively high and cannot be 
lowered by adjustment, the regulator is at fault 
and must be replaced. 


If the output voltage cannot be raised, either the 
alternator or regulator may be at fault. 


Remove the nylon screw from the voltage 
regulator and with the engine at approximately 
1000 RPM, carefully turn the adjusting screw 
clockwise to raise, or counterclockwise to lower 
the voltage to 14.2-14.3 volts. When turning the 
adjustment screw, do not force the screw beyond 
its stop as damage will occur. Replace the nylon 
screw in the regulator adjustment hole to prevent 
entry of foreign material into the regulator. 


To determine if the fault is with the regulator or 
the alternator, perform the following test. 


14-02B-3 


DIAGNOSIS AND TESTING (Continued) 


Attach one end of the short jumper lead to the 
negative rectifier output terminal and connect the 
other end of the lead to a short stiff piece of wire 
at least 1-1/2 inches long. Insert this end into the 
small hole in the end of the brush holder so it 
firmly contacts the outer brush terminal. 


JUMPER 


J4339-1A 


If the voltmeter reading now rises with the engine 
at a fast idle, the alternator is OK and a faulty 
regulator is indicated. 


Bench Tests 


Before performing these tests carefully, inspect all 
parts for wear, cracks, breakage, or other mechanical 
defects. Replace all damaged parts. 


Voitage Regulator Test 


The regulator circuitry contains devices connected in 
such a manner that parallel or ‘‘sneak’’ circuits exist, 
making it impossible to electrically test each individual 
component, as several will be in the circuit at the same 
time. For this reason, point to point resistance checks 
with an ohmmeter may be inconclusive or misleading. 
The regulator can be most accurately tested by 
installing it in a serviceable alternator. 


Diode Test 


These tests may be performed on heat sink 
assemblies without removing them from the end 
housing. If they are tested in this manner, remove the 
stator. Be sure to disconnect the capacitor between 
the lower end of the heat sinks. 


Diodes are tested to insure that they only pass current 
in one direction. Diodes which do not allow current to 
flow in either direction are open while diodes passing 
current both ways are shorted. Diodes should be 


checked with a diode tester, but in emergencies where 


one is not available, an ohmmeter or a battery 
powered test light may be substituted. 


Alternator — 165 Ampere—Leece Neville 


Positive Heat Sink Tests 


NOTE: The positive heat sink is the one to which the 
positive output terminal is connected. The square hole 
in the terminal end of the positive heat sink is larger 
than the terminal hole of the negative heat sink, 
approximately 11/32 inch square. 


1. Connect the positive lead of the diode tester or 
ohmmeter to the positive heat sink and touch the 
negative test lead to each of the three diode 
terminals. A high resistance should be indicated. 
If any of the three diodes shows a low resistance, 
the diode is shorted. 


POSITIVE 
HEAT 
SINK 


J4340-1A 


2. Reverse the test leads so that the negative test 
lead is connected to the positive heat sink. The 
positive test lead should now be touched to each 
diode terminal and a low resistance reading 
should be obtained. If a high resistance reading is 
obtained, an open diode is indicated. 


If a shorted or open diode is detected in the 
preceding tests, the entire heat sink assembly 
should be replaced. 


J4341-1A 


Negative Heat Sink Tests 


NOTE: The negative heat sink terminal hole is 
approximately 9/32 inch square. 
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DIAGNOSIS AND TESTING (Continued) 


Connect the negative lead of the diode tester, 
ohmmeter, or test lamp to the negative heat sink 
and touch the positive test lead to each of the 
three diode terminals. A high resistance should 
be indicated. If any of the three diodes shows a 
low resistance, the diode is shorted. 


NEGATIVE 
HEAT 
SINK 


J4342-1A 


Reverse the test leads so that the positive test 
lead is connected to the negative heat sink. The 
negative test lead should now be touched to each 
diode terminal and a low resistance reading 
should be obtained. If a high resistance reading is 
obtained, an open diode is indicated. 


If a shorted or open diode is detected in the 
preceding tests, the entire heat sink assembly 
should be replaced. 


J4343-1A 
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Capacitor 


The capacitor connected across the heat sinks may 
be tested on a capacitor tester if available. Its value is 
.158 MFD, and 100 working volts D.C. 


In the absence of a capacitor tester, the unit may be 
checked for shorts by means of an ohmmeter 
connected across the terminals. A reading under 20 M 
ohms indicates a shorted or leaking capacitor which 
should be replaced. 


CAPACITOR 


VERY HIGH 
RESISTANCE 


J1949-1A 


Rotor Test 


Check rotor for grounds by connecting an ohmmeter 
to the shaft and to each of the two slip rings. If a zero 
or close to zero reading is obtained, then the rotor 
assembly is grounded and must be replaced. 


Check rotor coil resistance by connecting an 
ohmmeter to the two slip rings. Resistance readings 
should fall between 2.6-2.9 ohms. If resistance falls 
outside values shown, then repeat this test by 
connecting the test leads to the rotor coil soldered 
connections to the slip rings. If readings are now within 
2.6 and 2.9 ohms, then the rotor coil soldered 
connections must be properly re-soldered. If the 
resistance values are still outside figures shown when 
measured at the soldered connections, then the rotor 
assembly must be replaced. 


Stator Test 


Inspect the stator visually. If windings appear to be 
charred, burned, or if insulation is missing and bare 
copper is noticed, then stator must be replaced. 


14-02B-4 
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DIAGNOSIS AND TESTING (Continued) 


To test stator, remove from slip ring end housing and 
check with a digital ohmmeter such as Rotunda Digital 
Volt-Ohmmeter 0 14-00407, or equivalent capable of 
reading 1 / 1000 of an ohm. Check for grounds 
between the stator lamination and each of the three 
stator terminals. If continuity is present, then the stator 
must be replaced. Check stator phase resistance 
across stator terminals. If resistance is about the 
same for each of the three phases, then the stator 
phases are satisfactory and the stator may be re-used 
(provided the windings appear undamaged and 
provided the stator is not grounded). 


STATOR PHASE TEST 
DIGITAL VOLT-OHMMETER WITH 1/1000 OHM SCALE 
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REMOVAL AND INSTALLATION 


WARNING: HYDROGEN AND OXYGEN GASES ARE 
PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN EXPLODE 
IF FLAMES, SPARKS OR LIGHTED TOBACCO ARE 
BROUGHT NEAR THE BATTERY. WHEN 
CHARGING OR USING A BATTERY IN AN 
ENCLOSED SPACE, ALWAYS PROVIDE 
VENTILATION AND SHIELD YOUR EYES. 


WARNING: KEEP OUT OF REACH OF CHILDREN. 
BATTERIES CONTAIN SULFURIC ACID, AVOID 


CONTACT WITH SKIN, EYES OR CLOTHING. 
ALSO, SHIELD YOUR EYES WHEN WORKING 
NEAR THE BATTERY TO PROTECT AGAINST 
POSSIBLE SPLASHING OF THE ACID SOLUTION. 
IN CASE OF ACID CONTACT WITH SKIN, EYES OR 
CLOTHING, FLUSH IMMEDIATELY WITH WATER 
FOR A MINIMUM OF FIFTEEN MINUTES. IF ACID IS 
SWALLOWED, DRINK LARGE QUANTITIES OF 
MILK OR WATER, FOLLOWED BY MILK OF 
MAGNESIA, A BEATEN EGG, OR VEGETABLE OIL. 
CALL A PHYSICIAN IMMEDIATELY. 


Alternator 
Removal 
1. Disconnect battery ground cable. 
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Disconnect the wire harness attachments to the 
alternator / regulator assembly. 


Loosen the alternator pivot bolt. Remove the 
adjustment bolt from the alternator. 


Disengage the alternator drive belt from the 
alternator pulley. 


Remove the alternator pivot bolt and 
alternator / regulator assembly. 


Remove the alternator fan shield, if so equipped. 


Installation 


1. Position the alternator / regulator assembly on the 
engine. 


Install the alternator pivot and adjuster arm bolts, 
but do not tighten the bolts until the belt is 
tensioned. 


Install the drive belt over the alternator pulley. 


Adjust the belt tension and tighten the adjuster 
and pivot bolts to specification. Check belt 
tension using Belt Tension Gauge T63L-8620-A 
or Rotunda Belt Tension Gauge 02 1-000 19 or 
equivalent. Leece Neville alternator installation 
has a jack screw assembly for tensioning the 
belt. Refer to Section 03-05, Accessory Drive. 


Connect the wiring harness to the 
alternator / regulator assembly. 


Attach the alternator fan shield to the alternator, 
if so equipped. 


Regulator 
Removal 
1. Remove the lead from the regulator terminal. 


2. Remove the two 6-32 nuts holding the regulator 
and the positive and negative jumpers. 


3. Slowly pull the regulator from the holder and 


remove the regulator. 


4. The brushes can now be checked. Replace the 


brushes or regulator if necessary. Brushes less 
than 4.76 mm (.188 inch) must be replaced. 


рк Ада = 4.76mm 
(.188 INCH) 


MINIMUM SERVICEABLE BRUSH LENGTH J4346-1A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Before reinstalling the regulator, insert the outer 
brush into the housing and compress the brush 
spring using a small screwdriver or similar tool. 
While holding the spring compressed, insert a pin 
through the top hole in the rear of the housing so 
that the spring will be held in a compressed 
position. (A suitable pin can be made using drill 
rod material or a 1/32 inch diameter drill). Install 
and compress the remaining brush in a similar 
manner. Hold the springs in a compressed 
position by pushing the pin farther into the brush 
housing. 


(шап 
і 
< 
\ 
Butt 


E ed 


, 
: 
— 


J4347-1A 


Slowly push the reguiator into the brush housing 
making sure that the respective screws go 
through the positive and negative jumpers. Install 
the lockwashers and 6-32 nuts and hand tighten. 
Remove brush pin, then tighten the nuts. 


CAUTION: DO NOT TIGHTEN NUTS WITH 
BRUSH PIN INPLACE AS DAMAGE TO THE 
REGULATOR WILL RESULT. 


Reinstall the lead to the regulator terminal. 


TIGHTEN TO 
113-135 N:cm 
(10-12 IN-LB) 
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DISASSEMBLY AND ASSEMBLY 


Alternator 
Disassembly 


1. Hold pulley with a strap wrench and remove shaft 
nut with an impact gun. Remove pulley, fan, 
woodruff key, and fan spacer. 


2. Remove the 5/ 16-18 and 1/4-20 nuts from the 
positive and negative alternator output terminals 
which will free the regulator jumpers, for the 
regulator and brush holder housing assembly 
removal. 


3. Remove the four 8-32 screws holding the 
regulator /brush holder assembly in place. 
Carefully remove this assembly. 


NOTE: Due to the application of Loctite to the 
four (4) brush housing screws, it may be 
necessary, in some cases, to apply heat to assist 
in the removal of these screws. Use a large 
soldering iron or gun (300 to 500 watts) and hold 
the iron on each screw head for 40-50 seconds 
(a drop of solder on the iron’s tip will help heat 
transfer). After applying heat to the screw head, 
remove immediately with a screwdriver. 


4. Remove three self locking nuts and through bolts. 


5. Remove rotor and drive end housing assembly 
from stator and slip ring end housing assembly. If 
drive end housing binds on stator, loosen by 
tapping gently on mounting ear with fibre hammer. 
Be sure that drive end housing separates from 
stator and that stator remains attached to slip 
ring end housing to avoid damage to stator leads. 


6. Remove three nuts which secure stator leads to 
terminals and remove stator. 


7. Remove nuts from positive and negative output 
terminal bolts and remove these bolts. 


8. Remove hex screws and remove capacitor 
connected between the heat sinks. 


9. Remove two screws, lockwashers, 
guardwashers, and insulating washers which 
retain lower end of heat sinks. Remove heat 
sinks. Note location of insulating washers and 
bushings. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. 


11. 


12. 


Remove terminal stud insulating washers from 
housing. There are two bushings in each terminal 
hole. 


NEGATIVE RECTIFIER 
AND TERMINAL ASSEMBLY 


POSITIVE RECTIFIER 
AND TERMINAL ASSEMBLY 


АТ (GROUNDED) 
IN 
WASHER HEAT BUSHING (2) 
SINK 
NUT TERM. 
BOLT 
TERM 
BOLT| судар! _` 
WASHER (4) 
NUT HEAT 
| SINK 
END HOUSING END HOUSING 
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Using a puller or arbor press, remove the drive 
end housing bearing assembly from the rotor 
shaft. 


Remove four screws and bearing retainer, and 
press bearing out of drive end housing. 


Slip Ring Bearing Replacement 


1. 


With a soldering iron remove the wire that 
connects the rotor coil to the outside slip ring. 
Bend the unsoldered wire so that it is parallel to 
the shaft. Unsolder the wire from the inside slip 
ring, and with a gear puller or an arbor press pull 
off the slip ring assembly and the insulation 
washer. 


Remove the bearing by using a gear puller, an 
arbor press may also be used with fixture plates 
behind the bearing. While replacing the bearing 
keep the new slip ring in a warm place so it will 
press on easily without cracking. Install the new 
bearing by using a pipe or tube to press on the 
inner race of the bearing. 


After the new bearing has been pressed on the 
rotor shaft, press on the new slip ring assembly 
making sure the slot lines up with the slot in the 
shaft. The new slip ring assembly should be 
pressed on the shaft with enough pressure to 
prevent the insulation washer from turning. (All 
the way to the shoulder). Solder the rotor coil 
leads to the new slip ring assembly. 


Put the rotor assembly in a lathe and take a light 
cut from the circumference of the slip rings to 
make sure that they are concentric with the shaft. 
Concentricity of the slip rings with the bearing 
surfaces of the shaft should be held to within .002 
inch total indicator reading. 
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Assembly 


1. Place slip ring end of rotor shaft in an arbor press 
insuring that slip rings are not damaged, and 
press the drive end housing on the rotor shaft. 
Use a sleeve or pipe to insure that pressure is 
applied on the drive end bearing INNER RACE 
ONLY. 


2. Placethe positive and negative rectifier 
assemblies in the slip ring end housing and install 
the lower mounting screws. Do not tighten the 
screws at this time. 


RECTIFIER 
ASSEMBLY 
uds 
INSULATION 
INSULATION WASHER I. 
BUSHING GUARD iE 


3. Installthe positive and negative output terminals 
as shown. 


NEGATIVE RECTIFIER 


POSITIVE RECTIFIER | 
AND TERMINAL ASSEMBLY 


AND TERMINAL ASSEMBLY 


(GROUNDED) 
INSUL. 
WASHER HEAT BUSHING (2) 
SINK 
TERM 
BOLT 
NUT 
END HOUSING END HOUSING 
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4. Tighten the two screws on the bottom of the two 
rectifier assemblies to complete installation. 


5. Install capacitor and capacitor terminals to the 
bottom of rectifier assemblies with self tapping 
screws. Clean paint from around holes before 
installing leads. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. 


11. 


Place a positive rectifier terminal and a negative 
rectifier terminal on each of the three terminal 
screws on the terminal board. Route the leads as 
shown. 


J4727-1A 


Inspect “О” ring in the bearing bore in the slip ring 
end housing and replace if necessary. Place the 
stator on the slip ring end housing and place the 
stator leads on the three terminal board screws. 
Insure that assembly screw holes in the stator 
and the slip ring end housing are aligned and 
install rectifier leads and stator leads with self 
locking nuts. 


Support the slip ring end housing on flat plates in 
an arbor press insuring that clearance is provided 
for the slip rings to pass through. Press the slip 
ring end bearing in slip ring end housing by 
pressing on the rotor shaft. Insure that assembly 
screw holes are aligned in the slip ring end 
housing, stator and the drive end housing. Install 
the three assembly screws and fasten alternator 
together with elastic stop nuts tightened to 
5.08-5.65 N-m (45-50 in-Ib). 


Install brush holder with four #8 round head 
screws. Apply Threadlock Sealer 
EOAZ-19554-AA (ESE-M4G204-A Type ll) or 
equivalent. Insure that sealing ring is properly 
installed between the brush holder and the slip 
ring end housing. 


Press brushes in brush openings and temporarily 
pin them in place with a 1/32 inch diameter drill or 
a piece of stiff wire. 


Install regulator with #6 nuts, belleville washers 
and jumpers. Remove pin to release brush springs 
then tighten nuts to secure the regulator to the 
brush holder. Install 'umpers to negative and 
positive output terminals and to regulator 
terminals with nuts and lockwashers. 
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NUTS 

TIGHTEN TO 
113-135 N:cm 
(10-12 IN-LB) 


J4348-1A 


12. Install lead to regulator terminal with # 10 nut and 
lockwasher. 


13. Slide fan spacer on shaft and install woodruff key, 
fan, pulley, and nut. Hold the pulley with a strap 
wrench and tighten nut with an impact gun. 
Torque to 25.8-29.5 N-m (19-2 1 ft-Ib). 


Testing After Assembly 


Because of the integral regulator used on this 
alternator, the test block hook-up is very simple, 
consisting of connecting the positive and negative 
output leads. If a commercial test block is not 
available, the test setup shown may be used. 


VOLTMETER 
0-25 VOLT 


AMMETER VARIABLE 


LOAD BANK 


12 VOLT 
BATTERY 


J4729-1A 


14-02B-9 
DISASSEMBLY AND ASSEMBLY (Continued) 


Before beginning the test and after the battery has 
been connected, momentarily flash the field by 
connecting a jumper between the charge indicator light 
terminal and the alternator positive output terminal. 
This will restore the residual magnetism which may 
have been weakened by handling or repair 
procedures. 


TEMPORARY JUMPER LEAD 


TOUCH JUMPER 
TO REGULATOR 
TERMINAL FOR A 
FEW SECONDS 


BATTERY 


J4730-1A 


The cut-in speed of the alternator is that rotor speed at 
which the unit first begins to produce output. This 
speed should not be higher than 1500 rotor RPM. 


REGULATOR 


TO AMMETER (IF USED), 
BATTERY POSITIVE, OR 
POSITIVE TERMINAL 

OF STARTING MOTOR 
SWITCH. 


NEGATIVE GROUND 


TYPICAL WIRING 
Ј4731-1А 
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SPECIFICATIONS 


Output Curves 


OUTPUT CURVES 


BOTH CURVES 
ESTABLISHED 
BY SAE METHOD 


D.C. AMPERES 


1000 2000 3000 4000 5000 6000 7000 8000 
ALT. RPM J4732-B 


SPECIAL SERVICE TOOLS 


Tool Number Description 
T63L-8620-A It Tension Gauge 


ROTUNDA TOOLS 
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VEHICLE APPLICATION 


Light Truck Vehicles Equipped with External Electronic 


Regulator Type Alternators 


DESCRIPTION AND OPERATION 


The electrical charging system incorporates an 
electronic voltage regulator which is 100 percent 
solid-state, consisting of transistors, diodes, and 
resistors. The working functions are achieved using 
electronic components arranged in three basic circuit 
divisions as follows: the output stage, the voltage 
stage, and the solid-state relay. Some models also 
have an overcurrent protection circuit. Regulators 
marked ''overcurrent protected”’ will automatically 
shut off if there is a short in the field circuit. When the 
problem is corrected the regulator will reset itself. 


The production-installed regulator is released under 
two separate part numbers with color codes. The units 
look alike, but are not interchangeable with the 
regulator wiring harness connector plugs. The service 
part regulator is interchangeable between systems. 


One of these units is used on vehicles equipped with 
an ammeter, the other on vehicles equipped with an 
alternator warning indicator lamp. The regulators are 
calibrated and preset by the manufacturer. No 
adjustment is required or possible on these units. 


Motorcraft 


ELECTRONIC 
REGULATOR 


Ј4330-1А 
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DESCRIPTION AND OPERATION (Continued) 


Charge Indicator Lamp Regulators 


Closing the ignition switch energizes the warning lamp 


and turns on the regulator output stage. 


is now receiving maximum field current and is ready to 


Ammeter Regulators 


The alternator 
indicator lamp type. 


generate an output voltage. Once the alternator rotor 


14-02C-2 


The operating principle for the regulator used in 
ammeter-equipped vehicles is much the same as the 


speed increases from zero, its output and stator 
terminal voltages increase from zero to system 


BATTERY TERMINAL 


OF STARTER RELAY WITH AMMETER 


regulation level determined by regulator setting. BATTERY ТИР ге ride > 
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DESCRIPTION AND OPERATION (Continued) 


CHARGING SYSTEM WITH ELECTRONIC 
REGULATOR AND INDICATOR LAMP 


WIRES 36, 38, 38A 
WELDED 
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TO 500 OHM RESISTOR STRIPE 
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CHARGING SYSTEM WITH ELECTRONIC REGULATOR AND AMMETER 


TO AMMETER AND 
IGNITION SWITCH 


NOTE: ELECTRIC 
CHOKE FEED DOES 
NOT APPLY TO EEC 
APPLICATION ON 
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DESCRIPTION AND OPERATION (Continued) 


Application 

Whenever the system components are being 
replaced, the following precautions should be followed 
so that the charging system will work properly and 
components will not be damaged. 


1: 


Always use the proper alternator in the system 
being serviced. Older model alternators, if used in 
the present system, will have a slightly reduced 
output. 


Never use an electromechanical regulator in the 
new charging system. The connector plug on the 
new system wiring harness will not index properly 
With the electromechanical regulator. 


The electronic regulator connector plugs are 
color coded for proper installation. Always use 
the black color coded regulator in systems which 
use the warning lamp indicator. The gray color 
coded regulators must be used in ammeter gauge 
systems. The clear coded zegulators are service 
parts and may be used in either system. 


The charging system uses a 500-ohm resistor on 
the back of the instrument cluster on trucks with 
warning indicator lamp. Do not replace this item 
with the 15-ohm resistance wire. 


DIAGNOSIS AND TESTING 


Visual Inspections 


1. 


2. 


Check battery for at least 12.48 volts using 


Rotunda Battery Tester O4 1-00002 or equivalent. 


Check and clean all terminal connections at 
battery, alternator, and regulator. 


Check drive belt tension. Refer to Section 03-05, 
Engine Accessory Drive in this manual. 


Always disconnect the connector plug from the 
regulator before checking alternator output with test 
probes or a jumper wire. 


Always disconnect the connector plug from the 
regulator before removing the regulator mounting 
screws. Removing the connector from an ungrounded 
regulator with the ignition switch in RUN will destroy 
the regulator. | 


Alternator Electronic Regulator 14-02C-4 


Be sure to disconnect electric choke wire, if used, 
from stator terminal at alternator when 
trouble-shooting charging system. Check electric 
choke wire for a ground condition. 


Never attempt to polarize or test the alternator by 
grounding the field circuit, as this will destroy the 
regulator. (Overcurrent-protected regulators will be 
temporarily inactivated, until field ground is eliminated. 


REMOVAL AND INSTALLATION 


Electronic Regulator 
Removal 
1. Disconnect the battery ground cable. 


2. Removeregulator mounting screws. 
3. Disconnect regulator from wiring harness. 


Installation 
Mount new regulator. 


Connect new regulator to wiring harness. 
Connect battery ground cable. 
Test the system for proper voltage regulation. 
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SECTION 15-01 Radio and Premium Sound System 
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E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Diagnosis Guides................................................. 15-01-10 
Premium Sound System Amplifier 
E-150 E-350 аа атыны ада sss 15-01-6 
Radio: coc iii isse е DES nk аа ыы Тасы 15-01-5 
Radio Suppression Equipment ............................... 15-01-7 
Tape PIBUBE лән наза eue cervix y auc ақ ЫШ» 15-01-10 
SPECIAL SERVICE TOOLS....................................... 15-01-22 
VEHICLE APPLICATION.............................................. 15-01-1 


DESCRIPTION AND OPERATION 


Radio 


The electronic AM radio is standard on all models. An 
electronic AM /FM/MPX and electronic 
AM/FM/MPX /cassette radio is optional. A premium 
sound amplifier is included with the AM/FM/cassette 
radio option on E-Series Club Wagon. 


15-01-2 Radio and Premium Sound System 15-01-2 
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DESCRIPTION AND OPERATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Premium Sound System — Club Wagon 


The premium sound system includes an 
AM/FM/cassette, premium speakers and a separate 
power amplifier which increases the sound level and 
fidelity from the speakers. The premium sound system 
is on whenever the radio is turned on. 


The amplifier is installed in the center instrument panel 
speaker opening. The premium sound system uses 
unique wiring to provide separate return wires to each 
speaker. 


Chassis Connectors 


The antenna lead-in receptacie is located on the back 
of the radio at the lower RH corner. The power and 
speaker leads are located on the back side of the 
radio at the LH corner. 


Operating Instructions 
Electronic AM Radio (1 through 5) 
Electronic AM/FM Stereo Radio (1 through 11) 


Electronic AM/FM Cassette Stereo Radio 
(1 through 16) 


1. ON/OFF/VOLUME /CLOCK CONTROL — 
Rotate to turn on radio and increase volume. 


Push to change display mode or push and hold to 


set time (see clock instructions). 


TUNE —Push and quickly release to tune up(+) 
or down(-) one channel. Push and hold to tune 
rapidly across the band. 


FREQUENCY / CLOCK DISPLAY —Indicates 
station frequency or time (refer to clock 
instructions). 


ТОМЕ —Single tone control on AM radio. Rotate 
clockwise to emphasize treble or 
counterclockwise to emphasize bass. 


ө Separate bass /treble controls on AM/FM 
stereo radios. Rotate control clockwise to 
increase, or counterclockwise to decrease 
bass/treble. 


PUSHBUTTON MEMORY — То store a station, 
depress memory button and hold 4 seconds 
(sound will disappear and return). To recall a 
station, depress memory button and quickly 
release. 


SEEK —Seek up or down band to next station. 


L/D—(Local/Distant) Toggles between local 
and distant mode. Only displays LOC when in 
local mode (distant mode not displayed). Local 
mode is for use in metropolitan areas and allows 
capture of strong signal stations with seek 
control. 
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AM—Pushing AM activates AM mode. AM will be 
displayed. Six AM stations can be stored in 
memory. 


FM—Pushing FM activates FM mode. Pushing 
FM again will toggle between FM 1 and ҒМ2. 
Twelve FM stations can be stored in memory (six 
in each of FM 1 and FM2). FM1 or FM2 will be 
displayed. 


. BALANCE—Adjusts sound between LH and RH 
side of vehicle. 


. FADE—Adjusts sound between front and rear of 
vehicle. 
NOTE: The fader control is not present on some 
vehicles without rear speakers. 


. DOLBY? —Press when playing tapes recorded 
using the Dolby? system. Press again to 
deactivate. 


. REVERSE —Ргеѕѕ to change the side of the 
cassette tape being played. 


. FAST FORWARD —Press to quickly advance the 
tape being played. 


. FAST REWIND — Press to quickly rewind the 
tape being played. 


. EJECT—Press to eject cassette. 


Clock Controls On Electronic Radios 


The electronic radios have a built in clock. The radio 
display can be in either a clock or radio mode. 


When the radio is off the radio display is in the clock 
mode continuously and time will be indicated. 


When the radio is on the display can be in the radio or 
the clock mode. Pushing the volume control will switch 
the display mode from clock to radio or radio to clock 
as desired. 


While in the clock mode, activating any of the radio 
tuning controls (tune, memory, seek) will change the 
display to radio frequency. After approximately 10 
seconds the display will revert back to the clock 
display. 


Setting The Clock Time 


Push and hold in the radio volume control and use the 
tune control to set the time. 


Pushing on the left side (-) of the tune control sets 
hours and pushing on the right side (+) sets minutes. 
Releasing the volume control after setting the time 
automatically sets the seconds to zero (although 
seconds are not displayed). 
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DIAGNOSIS AND TESTING 


Radio Diagnosis 
Antenna Position 


If adjustable, adjust the antenna to full height 
(E-150—E-350). 


Tuning 


The electronic radio automatically tunes to the center 
of station frequency. 


FM multiplex has a range of about 32 km (20 miles) 
before reception noises are heard. This means that in 
problem areas with tall buildings or hills it is necessary 
to select the strongest possible station. 


Experience will dictate which FM stations offer the 
best reception. 


Tone Control 


Turn the single tone control on AM radios clockwise to 
decrease bass (low frequencies) and turn 
counterclockwise to decrease the treble (high 
frequencies). 


Refer to Operating Instructions for AM-FM radio tone 
control adjustment procedure. 


Interfering Noises 


Located within a few feet of the radio is the powerful 
electrical ignition system. The high voltage of this 
System produces noisy side effects that can interfere 
with both the AM and FM stations. Although 
precautions have been taken to minimize ignition 
noise, a certain amount may be heard on weak FM 
stations. Ignition noise from passing vehicles can 
occasionally be heard if they do not have proper 
suppression equipment installed. These same vehicles 
produce interference in television sets. Very little can 
be done with the radio receiver to protect against this 
type of external interference. 


Noise or static may result from many causes. Two of 
the most common sources of radio noise are listed 
below. 


Ignition Noise: 


The most effective method of evaluating ignition noise 
is to compare the radio performance with engine on, 
versus engine off. If ignition noise is present with 
engine running: 


€ Check to see that the spark plug wires are the 
suppresser-type and that the spark plugs are the 
correct resistor-type. 


€ Check to see that the carbon center insert in 
distributor cap is secure. 


€ Check distributor cap and rotor electrodes for 
silicone grease as this may cause ignition noise on 
FM or CB. This noise is characterized by a ‘‘motor 
boat’’-type sound on weak to moderate strength 
stations. The noise can only be eliminated by 
replacing the distributor cap and rotor with a cap 
and rotor that does not have grease. 
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NOTE: Silicone grease must not be removed from 
vehicles equipped with electronic engine controls. 


Missing or Faulty Noise Suppression 
Components: 


€ Noise suppression components may be faulty or 
missing. 


€ Check bond strap grounding effectiveness by 
wedging a large file between metal parts to ensure 
proper ground, such as between the tailpipe and 
body, or between the fender and frame, while the 
radio is playing and the engine is running. Listen for 
a decrease in the objectionable radio noise. If a 
reduction in radio noise is noted, first try tightening 
body and exhaust system clamps and brackets. 
Then, if necessary, install a new bond strap 
between the two metal parts to ensure proper 
ground. 


FM Flutter 


Flutter can best be described as repeated pops and 
hissing bursts heard in the speaker during an 
otherwise good broadcast. Usually this condition 
exists while traveling in the fringe area of the station. 
Flutter will become more severe within 40 km (25 
miles) or less of the station. The signal loss becomes 
greater as distance from the station increases. Finally, 
reception is no longer possible. Flutter may also be 
noticed near the station because of the ''line-of-sight"' 
characteristic of FM radio waves. This condition can 
happen when a building or large structure is between 
the radio receiver and the station you are trying to 
receive. Some of the FM signal “репав” around the 
building, but certain spots have almost no signal. Some 
of these signal losses are only a few inches wide and if 
the vehicle is parked in one of these ''dead spots” 
only noise is heard from the speaker. As the vehicle 
moves out of the shadow of the structure, the station 
will return to normal. Flutter will not occur on AM. 


FM Multi-Path Cancellation 


Another effect caused by the ‘‘line-of-sight’’ 
characteristic is called cancellation. This condition 
exists when the radio waves are reflected from 
objects or structures. The noises produced by 
cancellation are similar to flutter, with the addition of 
distortion in the program. A more familiar description 
of cancellation is its similarity to the multiple ghosts 
and picture jumping that occur on television when a 
low flying plane passes. The same condition exists in 
the vehicle, except that the vehicle is moving and the 
reflecting structure is stationary. The reflected signal 
cancels the normal signal, causing the antenna to pick 
up noise and distortion. Cancellation effects are most 
prominent in metropolitan areas, but can also become 
quite severe in hilly terrain and depressed roadways. 
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DIAGNOSIS AND TESTING (Continued) REMOVAL AND INSTALLATION 


FM Capture and Overloading Radio 
FM capture is an unusual condition that occurs when F-150 Through F-350 and F-Super Duty Chassis 
traveling in the vicinity of a broadcast tower. When Cab — and Bronco 


tuned to a weak FM station, and passing a broadcast 
tower, a stronger station is received without changing 
the displayed frequency. When passing the tower, the 
station may switch back and forth a few times before 
returning to the station originally tuned. When several 
broadcast towers are present (common in 


metropolitan areas) several stations may overload the — 
receiver resulting in considerable station changing, 
T. 


SUPPORT 
8888 


mixing and distortion. Fortunately this condition is 
localized and it will not harm the receiver. Some 
overloading may also be noticed on AM, but usually to 
a lesser degree. 


L—BLIX 


Receiving FM Multiplex 


Because more data is carried in the FM multiplex REO) 
waves than in the monaural FM broadcasts, flutter, 
cancellation and capture are even more noticeable. 


The FM Multiplex noise-free broadcast range is SCREW | 2, « | 
approximately 8 km (5 miles) less than that received I RED, MOUNTING — фу Te RED) 
with the monaural FM radio. The AM/FM, FM еар n 
Multiplex radio may never encounter any of these K13661-1A 
troublesome problems, as they are more prominent in 
metropolitan areas, hilly terrain and depressed 
roadways. However, when diagnosing FM Multiplex, it Removal 
is recommended to accurately tune to the strongest 1. Disconnect the battery ground cable. 
FM Multiplex station. 
2. Remove bezel. 

Stereo Indicator inoperative or Flickering (AM 3. Remove screws securing radio mounting bracket 
and FM Reception are OK) to instrument panel and pull out the radio chassis. 
e Verify that the customer is listening to stereo 4. Disconnect the antenna lead-in cable, speaker 

Stations. wires and radio power wire. 
€ A weak or distant signal may cause the stereo 

indicator to flicker. Tune the radio to a nearby FM Installation 


stereo station. If reception is good, but the stereo 
indicator lamp is still intermittent, remove the radio 
chassis for service. 


If radio is being replaced, transfer support to new 
radio. 


1. Connectthe antenna lead-in cable, speaker wires 
and feed (power) wires to the radio. 


2. Position the radio in the instrument panel and 
Tape Player Diagnosis secure with screws. 


Tape Player will not Accept Cassette, Eats Tape, 3. Position the bezel to the opening, and install. 
Plays too Fast or too Slow, etc. (AM and FM | 
Operating Properly) 4. Connect the battery ground cable. 


€ Check operation of the tape player by using a 5. Check the radio operation. 
known good cassette. | 


e If the condition is not corrected by the substitution of 
a known good cassette, the radio chassis must be 
removed and sent to an authorized service facility 
for service. 
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REMOVAL AND INSTALLATION (Continued) 


E-150 — E-350 


NUT 
W620397-S36 
TIGHTEN TO 


2.5-4 N-m 
(22-35 IN-LB) 


Removal 


1. 


2. 


Disconnect the battery ground cable from the 
battery. | 


Remove the heater and A/C control knobs. 
Remove cigar lighter, if so equipped. 


If equipped with cigar lighter, snap out the name 
plate (RH side of panel) to gain access to one 
panel attaching screw and remove the screw. 


Remove the remaining finish panel attaching 
screws (five). 


Being careful not to mar or scratch the instrument 
panel, insert a screwdriver or similar tool and pry 
(pop out) the cluster panel at two locations. 


Remove the front radio-to-instrument panel 


attaching screws (four) and remove the radio. 


Disconnect the antenna lead-in cable speaker 
connectors and radio (power) wire. 


Installation 


Connect the radio antenna lead to the radio and 
speaker and power wires to the connectors. 


Position the radio to the instrument panel and 
install the four attaching screws (front of radio). 


Position the RH finish panel to the instrument 
panel (snap-in)'and the two retaining clips. 


Install the finish panel attaching screws and name 
plate, if removed. 


Install the cigar lighter assembly if removed. 
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RADIO 
ASSEMBLY 


SCREW 
N611037-S2 
(4 REQ'D) 
SCREW MOUNTING TIGHTEN TO 


N601075-S2 BRACKET 1.5-1.9 N-m 


(4 REQ'D) 18K837 (RH) (14-16 IN-LB) 


TIGHTEN TO 18K838 (LH) 


1-1.4 Nm 


(9-12 IN-LB) 


6. Install the heater and A/C control knobs. 


7. Connect the battery ground cable. 


8. Check the operation of the antenna. 


Premium Sound System Amplifier 
E-150—E-350 


SPEAKER 
GRILL 


NUT 
| 34653-S36M 
\ (2 REQ'D) 


U-NUT 
N802650-S 100 


(4 REQ'D) - — 
PREMIUM "s 
SOUND 


FRONT OF VEHICLE AMPLIFIER 
ASSEMBLY 


E 188849 


К13663-1А 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. Removecenter instrument panel speaker cover 
and retaining screws. 


2. Disconnect amplifier wiring harness connections 
under RH side of instrument panel. 


3. Remove two nuts holding amplifier to speaker 
cover and remove amplifier. 


Radio Suppression Equipment 


The radio suppression equipment used on the different 
vehicles is shown in the following illustrations. When 
replacing any radio suppression equipment 
components, be sure that a good contact is made at 
all attachments. Remove any paint or dirt from 
between a condenser and its ground. Tighten all nuts 
and bolts securely. 


Radio Suppression Equipment Gasoline Engines 


Radio and Premium Sound System 


Installation 
1. Position amplifier on speaker cover. 


2. Install retaining nuts and tighten їо 1.1-1.5 Nem 
(10-13 in-Ib). 


3. Connect amplifier wiring connector. 
4. Install speaker cover and retaining screws. 
5. Check operation of amplifier. 
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CAPACITOR COIL AND PACKET 
ASSEMBLY BRACKET DEN 
18801 ASSEMBLY 
SS 
WIRING 
NS a CAPACITOR 
VAN 1 ASSEMBLY 
«үс 
SCREW ; 
40904-S36 WIRING 
ASSEMBLY 
i 14289 
CAPACITOR 16 
ASSEMBLY 
$ ә) 
WIRING 
5.0 (EFI) ENGINE 7.5L (EFI) ENGINE ASSEMBLY 
COIL AND 12A581 
BRACKET 
ASSEMBLY 
WIRING А 
ASSEMBLY N7 
12A581 LL 
са алана Sf 
ET) 7 Z 
a аи G COIL AND 
N `  ; 2 SCREW 
A АУ BRACKET 
] › 
9,3. y 939" АЅЅЕМВІҮ 
ДР : 
Wo 
TIE CAUTION: WHEN ASSEMBLING TIE STRAP, «Q^ SCREW 
STRAP CAPACITOR BE CAREFUL TO AVOID CAPACITOR WSC, 40904-S36 
ASSEMBLY ALLOWING CAPACITOR WIRING ASSEMBLY 
18801 TO TOUCH THERMACTOR TUBES 18801 
(ON VEHICLES OVER 


4.9L (EFI) ENGINE 


5.81 (EFI) ENGINE 8500 GVW) K11979-2B 
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REMOVAL AND INSTALLATION (Continued) 


Radio Bond Strap F-150 —F-350, F-Super Duty 
and Bronco 


we 


FRONT OF VEHICLE 


RADIATOR 
SUPPORT 


BOND STRAP 
ASSEMBLY 


SCREW 
N800458-S36 


оо, V 
ASSEMBLY X © 


6) ER 
su А 925 
М,” ==м. 


WC uw... 
BOND ~ 
ASSEMBLY 
19A095 


SCREW BOND | 
N800458-S36 
DASH PANEL disco 
ASSEMBLY 


K11981-1A 
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REMOVAL AND INSTALLATION (Continued) 


Radio Suppression Equipment —Engine Mounted 


RADIO BOND 
ASSEMBLY 
19A095 


NUT 
45338-S36 


4.91 EF: RH SIDE 
OF ENGINE 


RADIO BOND AO 
STRAP ASSEMBLY /6 


5.0L AND 5.8L EF! RH SIDE 
OF ENGINE 


BRACKET 
AND THERMACTOR 
TUBE ASSEMBLY 


RADIO BOND 
ASSEMBLY 


19A095 


45338-S36 
BOND REAR OF 
STRAP RH CYLINDER 
19A095 HEAD 


BOLT 
56537-S36 
7.3L DIESEL 


RADIO BOND 
STRAP-19A095 


7.5 EFI RH SIDE 
OF ENGINE 
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REMOVAL AND INSTALLATION (Continued) 


Radio Suppression Equipment 7.3L Diesel and Tape Player 
Gasoline with Heavy Duty Alternator Tape Player Performance 
If weak or wavering sound is encountered, it is 
suggested that the player be checked by using a tape 
VOLTAGE REGULATOR of known quality. If the tape cartridge is ruled out as 
the cause, routine cleaning may restore normal 
operation. 


Periodic Cleaning of Tape Player 


Over a period of time, the playback head, capstans 
and pinch rollers gather an oxide residue from the tape 
as it passes these components while playing. Oxide 
accumulation can cause weak or wavering sound and 
damage to the cassette tape and player. 


It is recommended, for best performance, that the 
player be cleaned every 10 to 12 hours of playing time 
using a Ford cassette player cleaning cartridge 
available at your Ford or Lincoln-Mercury dealer. The 
use of other cleaning cassette products is not 
recommended, as these could cause damage to 


CAPACITOR player or cassette tapes. 


L2118-1E 


Diagnosis Guides 


Use the following diagnosis guides, along with a radio 
tester, to diagnose and repair the radio system. When 
performing Premium Sound system diagnosis, use the 
following illustrations. Testing can be performed using 
Rotunda Volt-Ohm Meter 007-0000 1 or equivalent. 
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REMOVAL AND INSTALLATION (Continued) 


Premium Sound By-Passing Test (Two Channel 


Amplifier) —E-150 —E-350 
TESTS HERE 


CONNECTOR 
FROM SPEAKERS 


CONNECTOR TO 
RADIO OUTPUT 
HARNESS 


CONNECTOR TO SPEAKER 
HARNESS 


PREMIUM SOUND 
AMPLIFIER — 
TWO CHANNEL 


Connect a Jumper from Radio Connector to Speaker Harness Connector 


Black/White Hash to Pink/Light Blue 
Dot 


баена e [= 
Pink/Light Green Stripe to Pink/Light | Pink/Light Blue Stripe to Pink/Light 
Green Stripe Blue Stripe 
ink/Li Black/White Hash to Dark Green/ 
Orange Dot 
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REMOVAL AND INSTALLATION (Continued) 


Premium Sound By-Passing Test (Four Channel 
Amplifier) 


CONDUCT THESE 
TESTS HERE 


CONNECTOR FROM SPEAKERS 


CONNECTOR TO RADIO CONNECTOR TO SPEAKER HARNESS 


OUTPUT HARNESS 


AMPLIFIER — 
FOUR CHANNEL 


|. Speaker Test | Lett Front | Right Front — — | Left Rear Right Rear 


Connect a Jumper from Radio Connector to Orange/Light Green White/Light Green to | Pink/Light Green to Pink/Light Blue Stripe 
Hash to Orange/Light | White/Light Green Pink/Light Green Stripe| to Pink/Light Blue 
Stripe 


Speaker Harness Connector | 
Green Hash Hash 


Black/White Hash to | Black/White Hash to | Black/White Hash іо | Black/White Hash to 
Light Blue/White Hash | Dark Green/Orange | Pink/Light Blue Dot Dark Green/Orange 
Stripe Dot 
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REMOVAL AND INSTALLATION (Continued) 


RADIO HAS WEAK RECEPTION . 


TEST STEP RESULT ACTION TO TAKE 
| 10 | DURING SYSTEM CHECK RADIO RECEPTION IS WEAK | | 
| 11 | CHECK RADIO RECEPTION 


e Extend antenna to maximum height (if so equipped) | Good radio reception Radio operating properly. 
and position vehicle in an open area away from 
steel buildings. 


e Check radio reception by counting the number of Poor radio reception GO to 1.2. 
stations received and compare to the known 
properly functioning radio system station count. 


| 1.2 | CHECK ANTENNA CONNECTIONS 


e Check antenna connections and clean or tighten as | Good radio reception Radio operating properly. 
required. 


€ Check radio reception. Poor radio reception GO to 1.3. 


| 13 | RE-CHECK ANTENNA 


e Check antenna system using appropriate diagnostic | Procedure shows REPAIR antenna system 
procedures. antenna needs repair as required. CHECK 
| operation of radio. 


Procedure shows Have radio chassis 


antenna is repaired by authorized 


service center. 
CK5324-2B 


RADIO POWER CONNECTORS 


ALL RADIOS 


Not Connected 


ши lm. _ At Output/Sense® 
СТІ Radio Ground@) 
Display Back Lighting 
Radio Graphics Lighting 


Radio Power (B + ) 
Radio Memory (A +) 


(DUsed with premium sound only 
@ Not required on Econoline | | СК10464-2А 
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REMOVAL AND INSTALLATION (Continued) 


| RADIO IS INOPERATIVE OR INTERMITTENT 


TEST STEP RESULT ACTION TO TAKE 
| 20 | DURING RADIO CHECK, THE RADIO OPERATES INTERMITTENTLY OR IS INOPERATIVE 


CHECK RADIO OPERATION 


ө Check operation of radio to determine fault. Radio is inoperative GO to 2.2. 


GO to 2.3. 


Radio is intermittent 


| 22 | CHECK FUSE 


€ Check radio fuse. 


Fuse is GO to 2.3. 


Fuse is GO to 2.4. 


| 2.3 | CHECK POWER FEED 


€ Check power feed for proper connection. 


Connection GO to 2.5. 


Connection 


CONNECT power feed 
cable correctly. RE- 
CHECK radio for proper 
operation. 


| 24 | REPLACE FUSE 


e Tum ignition switch and radio to OFF. 
e Replace fuse. 

Ф Turn on ignition switch only. 

e Recheck fuse. 


Fuse TURN ignition to OFF. 
Determine location of 
powerfeed to radio. 
REPAIR or REPLACE 
damaged wiring as 
required. REPLACE 
fuse. 


Operate radio and tape 
player. If fuse fails again 
have radio chassis 
serviced by an 
authorized service 
center. If fuse is still OK, 
radio is now operational. 


Fuse 


| 25 | CHECK POWER TO RADIO 


€ Using a test light or Rotunda Model 007-00001 
Digital Volt-Ohmmeter or equivalent, check power to 
radio. 


Radio has power GO to 2.6. 


Radio has no power REPLACE or REPAIR 
harness as required. 


| 26 | CHECK GROUND CIRCUIT 


e Using a DVOM or self-powered test lamp, check 


Continuity in circuit 694 GO to 27. 
continuity of circuit 694. 


No continuity in circuit SERVICE ground circuit 
694 


| 27 | CHECK SPEAKERS 


e Is problem present оп all speakers? Problem present on all GO to 2.8. 


speakers 
Problem not present on GO to 2.9. 
all speakers 


CK6740-2C 
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REMOVAL AND INSTALLATION (Continued) 


RADIO IS INOPERATIVE OR INTERMITTENT (Cond) | 
TEST STEP RESULT ACTION TO TAKE 
| 2.8 | CHECK ANTENNA 


€ Check antenna system using appropriate diagnostic GO to 2.9. 
procedures. 


CONNECT, REPAIR, or 
REPLACE antenna 
components as required. 


| 29 | CHECK RADIO CHASSIS 


ө Check radio chassis using known good speaker Reception REPLACE speaker or 
connected directly to radio chassis. CONNECT, REPAIR, or 
REPLACE speaker 
wiring as required. 


Reception Have radio chassis 
REPAIRED by 
authorized service 
center. 
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REMOVAL AND INSTALLATION (Continued) 


NOISY AM RECEPTION — ENGINE RUNNING, VEHICLE IN OR NOT IN MOTION 
[30 [DURING CHECK, AM RADIO RECEPTION NOISY WITH ENGINE RUNNNG _ — — — — 
[21 [CHECK ANTENNA CONNECTIONS — — “| | 


e Check antenna connections including extension 
cable (if so equipped). Connections must be clean 
and secure. 


CLEAN and/or SECURE 
antenna cable 
connections as required. 


GO to 3.2. 


Connections are not 
clean and secure 


All connections © 


| 3.2 | CHECK ANTENNA MOUNTING — | 


€ Check to make sure antenna is securely mounted to | Contacts @ 
body at ground points. Contacts must be clean and 
metal-to-metal. 


CLEAN and/or SECURE 
ground connections as 
required. 


GO to 3.3. 


Contacts 


| 3.3 | CHECK SUPPRESSION EQUIPMENT 


e Check for presence of all required suppression 
equipment, body grounding strap usage, security, 
cleanliness and metal-to-metal connections. 


INSTALL or TIGHTEN 
and/or CLEAN 
connections as required. 


GO to 3.4. 


Connections are bad 
and/or suppression 
equipment not installed 


Connections are 


secure and 
suppression equipment 
installed correctly 


| 3.4 | CHECK HOOD BONDING STRAP 


€ Check hood bonding strap for excessive usage, 
secureness of mounting to sheet metal and contact 
with hood. Hood bonding strap must scratch hood 
paint. 


INSTALL, SECURE, or 
FORM hood bonding 
strap as required. 


GO to 3.5. 


CHECK WIRES AND MOUNTING OF VOLTAGE 


REGULATOR CAPACITOR, IGNITION COIL 
CAPACITOR 


@ Check the mounting and connecting wires of the 
voltage regulator capacitor and ignition coil 
capacitor (if so equipped) for secureness, 
cleanliness and metal-to-metal contact. 


IMPORTANT: The capacitor mounting points are used 
to complete the electrical circuit and must be mounted 
securely to clean surfaces. 


ы CHECK OPERATION OF THE VOLTAGE 


Connections CLEAN and/or SECURE 


connections as required. 


Connections GO to 3.6. 


REGULATOR CAPACITOR AND IGNITION COIL 
CAPACITOR 


€ Check the operation of the voltage regulator 
capacitor and ignition coil capacitor by replacing 
with known good components. 


Voltage regulator 
capacitor and/or 
ignition coil capacitor 
bad 


Capacitor(s) are 


REPLACE capacitor(s) 
with known good 
component(s). 


GO to 3.7. 
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REMOVAL AND INSTALLATION (Continued) 


NOISY AM RECEPTION — ENGINE RUNNING, VEHICLE IN OR NOT IN MOTION — CONTINUED 


TEST STEP RESULT ACTION TO TAKE 
| $7 | CHECK ALTERNATOR 


€ Check alternator by disconnecting wiring harness 
from voltage regulator. 


CHECK alternator as 
directed in Group 14. 
REPAIR or REPLACE 
as required. 


GO to 3.8. 


Noise eliminated 


Noise still present 


| $8 | CHECK SPARK PLUG WIRES 


ө Check spark plug wires for proper routing, 
grounding and secureness of connections. 


REROUTE or REPLACE 
spark plug wires or 
SECURE connections as 
required. 


GO to 3.9. 


Spark plug wires not 
routed, grounded or 
secured 


Spark plug wires (оқ) 


Ignition system and/or REPAIR or REPLACE 
spark plugs not OK components as required. 


| 3.9 | CHECK IGNITION SYSTEM 


€ Check ignition system for proper operation. (Use 
ignition system analyzer or check for open spark 
plug wires using ohmmeter.) Also check spark plug 
for cracked insulators. 


| 3.10 | CHECK RADIO CHASSIS MOUNTING 


e Check all radio chassis mounting points for 
secureness, cleanliness and metal-to-metal 
contact.* 


SUBSTITUTE A KNOWN GOOD SPEAKER AND 
ANTENNA 


e Substitute a known good speaker, antenna and 
antenna extension cable (if so equipped). Be sure to 
ground antenna to an unpainted metal surface. 


Ignition system and GO to 3.10. 
spark plugs OK 


Mounting CLEAN and/or SECURE 
5 as required. 


Mountings GO to 3.11. 


REPAIR or REPLACE 
antenna, speaker or 
antenna extension cable. 


GO to 3.12. 


Noise eliminated 


Noise not eliminated 


| 3.12 | SUBSTITUTE KNOWN GOOD RADIO 


e Substitute known good radio. 


Have radio unit 
REPAIRED by authorized 
service center. 


GO to 3.13. 


Noise eliminated 


Noise not eliminated 


REPOSITION ANTENNA, SPEAKER OR RADIO 
POWER FEED 


e Check to see if noise can be eliminated by 
repositioning antenna, speaker or radio power feed 
wires. 


| 3.14 | GROUND VARIOUS PARTS OF TRUCK 


e Ground various parts of the truck to the frame using a | Noise eliminated 
jumper cable. For example: engine, fenders, quarter 
panel, stone deflectors, air cleaner, body sheet metal. 


*F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an eyelet 
near the rear of the radio. CK10465-B 


REPOSITION 
permanently by taping. 


GO to 3.14. 


Noise eliminated 


Noise not eliminated 


PROVIDE permanent 
ground where required. 


15-01-18 Radio and Premium Sound System 


REMOVAL AND INSTALLATION (Continued) 


NOISY FM RECEPTION — ENGINE RUNNING, VEHICLE NOT IN MOTION 


TEST STEP RESULT ACTION TO TAKE 
400 DURING CHECK, FM RADIO RECEPTION IS NOISY WHILE VEHICLE IS NOT IN MOTION 


| 41 | NOISE IS ONLY ON FM STERO 


€ Check to see if noise is only on FM stereo. Noise only on FM 
Determine if customer concern is due to FM stereo | stereo 
reception limitation. Refer to normal operation 
description. 


Noise is on both FM 
stereo and FM mono 


| 4.2 | CHECK ANTENNA CABLE CONNECTIONS 


€ Check antenna cable connections including Connections 
extension cable (if so equipped). Connections must 
be clean and secure. 


Connections 


| 43 | CHECK ANTENNA MOUNTING 


€ Check to ensure antenna is securely mounted to Connections 
body at mounting nut above antenna; and also, 
ensure that prongs of grounding collar, at fender 
underside, are contacting metal. Contact must be 
clean and metal-to-metal. 


Connections are (оқ) 
| 44 | CHECK DISTRIBUTOR ROTOR 


€ Check for adequate distributor rotor contact spring Spring tension @ 
tension. Height of spring should be 8.9 mm (0.35 
in.) from top of rotor (not applicable to recreational 
vehicles). 


Spring tension OR) 
| 45 | CHECK DISTRIBUTOR CAP 


@ Check to see if carbon center insert in distributor Carbon center not 
cap is secure. secure 


Carbon center O 
| 46 | CHECK SPARK PLUG WIRES 


Check spark plug wires for proper routing and Routing and/or @ 
secureness of connections. connections 


Routings and 
connections good 


EXPLAIN and 
DEMOSTRATE to 
customer. Inform 
customer of methods for 
obtaining best reception. 


GO to 4.2. 


CLEAN and/or SECURE 
as required. 


GO to 4.3. 


CLEAN and/or SECURE 
as required. 


GO to 4.4. 


REPLACE rotor. 


GO to 4.5. 


REPLACE distributor 
Cap. 


GO to 4.6. 


REROUTE or SECURE 
connections as required. 


GO to 47. 


CK5327-2D 


15-01-18 


15-01-19 Radio and Premium Sound System 15-01-19 
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REMOVAL AND INSTALLATION (Continued) 


NOISY FM RECEPTION — ENGINE RUNNING, VEHICLE NOT IN MOTION —. CONTINUED 


TEST STEP | RESULT ACTION TO TAKE 
CHECK IGNITION SYSTEM 


€ Check ignition system for proper operation. (Use 
ignition system analyzer or check for open spark 
plug wires using ohmmeter). Also check spark plug 
for cracked insulators. 


Ignition system and/or REPAIR or REPLACE 
spark plug wires not components as required. 
working properly, and/ 

or spark plug insulators 

cracked 


Ignition system, spark GO to 4.8. 
plug wires and spark 
plugs in good condition 


| 48 | CHECK RADIO CHASSIS MOUNTING 


€ Check all radio chassis mounting points for 
secureness, cleanliness and metal-to-metal 


Contacts are not 
secure or clean 


Contacts are 


CLEAN and/or SECURE 
as required. 


contact." 


GO to 4.9. 


| 49 | SUBSTITUTE A GOOD SPEAKER AND ANTENNA 


e Substitute a known good speaker and antenna 
being sure to ground antenna base to unpainted 
metal surface. 


Noise. eliminated REPAIR or REPLACE 


antenna or speaker. 


Noise not eliminated GO to 4.10. 


| 4.10 | SUBSTITUTE EXTENSION CABLE 


e if equipped with antenna extension cable, substitute 
with a known good cable. (If not equipped with 
extension cable GO to 4.11.) 


Noise eliminated REPLACE antenna 


extension cable. 


Noise not eliminated GO to 4.11. 


| 4.11 | SUBSTITUTE KNOWN GOOD RADIO 


e Remove radio and substitute with a known good 
radio. 


Noise eliminated 


Have radio unit 
REPAIRED by 
authorized service 
center. 


Noise not eliminated GO to 4.12. 


REPOSITION ANTENNA, SPEAKER, OR RADIO 
FEED WIRES 


ө Check to see if noise can be eliminated by 
repositioning antenna, speaker or radio power feed 
wires. 


REPOSITION 
permanently by taping. 


Noise eliminated 


REPLACE distributor 
cap and rotor with new 
ungreased cap and 
rotor. | 


Noise not eliminated 


*F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an eyelet 
near the rear of the radio. CK10466-2A 


15-01-20 Radio and Premium Sound System 15-01-20 


REMOVAL AND INSTALLATION (Continued) 


NOISY RECEPTION — ENGINE RUNNING, VEHICLE IN MOTION 
TEST STEP RESULT ACTION TO TAKE 
| 5.0 | DURING CHECK, RECEPTION ON RADIO IS NOISY WITH ENGINE RUNNING AND VEHICLE IN MOTION 


VISUALLY INSPECT CONNECTIONS | 


ө inspect all connections to battery; antenna leads, Connections (о?) НЕРАІН ог REPLACE 
speaker leads, and radio receiver.* wires as necessary. 


Connections GO to 5.2. 


| 5.2 | CHECK ANTENNA LEAD IN CABLE 


ө Check for loose antenna lead in cable or loose Antenna and/or cable CONNECT antenna and/ | 
antenna. are loose or lead in cable securely. 


Antenna and cable Have radio repaired by a 
secure qualified radio 
technician. 


*F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an eyelet 
near the rear of the radio. CK10467-2A 


NOISY RECEPTION — ENGINE NOT RUNNING 


x CET | REsutr ACTION TO TAKE 


_60 | DURING CHECK RADIO RECEPTION IS NOISY WHILE ENGINE IS NOT RUNNING 
| 6.1 | VISUALLY CHECK FOR LOOSE CONNECTIONS 
Connections (96) | 


Connections 


€ Check all connections to battery, antenna leads, 
speaker lead and radio receiver for proper 
connection. * 


REPAIR or REPLACE 
connections or wires as 
required. 


GO to 6.2. 


CHECK ANTENNA LEAD IN CABLE 


€ Check all antenna lead-in cables for bent or missing | Connectors and/or (98) 
male pins. Also check the female connectors for connections 
by a qualified radio 


position of receptacle with respect to the insulator. 
Connections 
technician. 


The receptacle should be visible. 
"F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an eyelet 
near the rear of the radio. CK10468-2A 


REPLACE antenna lead 
in cables. 


Have radio REPAIRED 


15-01-21 Radio and Premium Sound System 15-01-21 
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REMOVAL AND INSTALLATION (Continued) 


PREMIUM SOUND | 
NO SOUND FROM ONE OR MORE SPEAKERS, RADIO TURNED ON — PREMIUM SOUND IS OFF 


TEST STEP RESULT ACTION TO TAKE 


A.0 DURING SYSTEM CHECK WITH PREMIUM SOUND OFF AND RADIO TURNED ON THERE IS NO SOUND 
FROM ONE OR MORE SPEAKERS 


| A.1 | BYPASS PREMIUM SOUND CIRCUITS 


ө Bypass premium sound control circuits for the 
inoperative speakers as follows: 

1. Disconnect connectors between radio and 
premium sound amplifier and between speakers 
and premium sound amplifier. 

2. Connect jumper wires from radio to wiring 
hamess for defective speaker. 


3. Check connector locations and wiring color ` 
codes. 


Speaker(s) work GO to A. 


Speaker(s) do not work GO to A.3. 


e Test radio for sound from speaker(s). 


e Check power and control circuits to amplifier as 
follows: 
1. Connect all connectors of the radio and premium 
sound system. 


REPLACE the premium 
sound amplifier. 


2. Turn ignition switch to ACC and turn radio ON. 


3. Check for battery voltage at the amplifier on the 


orange-lIt. blue dot wire and on the yellow-black 
hash wire. 


Vehicle wiring is 
damaged. FOLLOW 
standard procedure for 
diagnosis and service of 
damage. 


CHECK OPERATION OF SPEAKER AND CHECK 
SPEAKER WIRING 


e Check operation of speaker, and vehicle wiring as Speaker works Radio is damaged. 
follows: SEND radio to 


1. Connect jumper wire from a radio speaker authorized service 


harness that is working properly to the damaged station for service. 
speaker harness. 


Speaker does not work Vehicle wiring or 
speaker is damaged. 
FOLLOW standard 
procedure for diagnosis 
and service of damage. 


CK5331-2E 
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REMOVAL AND INSTALLATION (Continued) 


Premium Sound By-Passing Test (Two Channel 
Amplifier) — E-150 —E-350 


PREMIUM SOUND SYSTEM 
NO PREMIUM SOUND FROM ONE OR MORE PREMIUM SOUND SPEAKERS — PREMIUM SOUND ON 
(NORMAL SOUND FROM ALL SPEAKERS WITH PREMIUM SOUND OFF) 


TEST STEP RESULT ACTION TO TAKE 


B.0 DURING CHECK THERE IS NO SOUND FROM ONE OR MORE SPEAKERS WITH PREMIUM SOUND ON 
(WITH PREMIUM SOUND OFF THERE IS NORMAL SOUND FROM SPEAKERS) 


| B.1 | VERIFY CONDITION 


€ Check for premium sound at each speaker. Premium sound at all - System OK. 
speakers 


No premium sound at REPLACE amplifier 
one or more speakers 


CK5332-2C 


SPECIAL SERVICE TOOLS 


15-02-1 Antennas 15-02-1 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION 
Manual Entertainment Radio Antenna .................... 15-02-1 Antenna Base and Cable ................. РАК ЕЕН 15-02-5 
DIAGNOSIS AND TESTING SPECIAL SERVICE TOOLS......................................... 15-02-8 
Poor Reception...................................................... 15-02-1 VEHICLE APPLICATION.............................................. 15-02-1 
VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Manual Entertainment Radio Antenna 


The manual entertainment radio antenna is not 
adjustable. 


DIAGNOSIS AND TESTING 


Poor Reception 


e If AM reception is extremely poor and FM reception 
"spits" or appears to have trouble holding stations, 
ensure the antenna and antenna connectors are 
properly mated. If the antenna connectors are 
properly mated but the reception is still poor, refer 
to Antenna Tests 1 through 4 jn this Section. 


e if only FM reception is poor, it is unlikely that the 
antenna is at fault. Remove the radio chassis for 
service. 


NOTE: Many customers do not understand the 
limitations of FM reception. Refer the customer to the 
Owner's Guide for information about the limitations of 
FM radio performance. 


15-02-2 Antennas 15-02-2 
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DIAGNOSIS AND TESTING (Continued) 


RADIO ANTENNA TEST (ALL ANTENNA TYPES) 
WITH ANTENNA INSTALLED ON VEHICLE AND CABLE UNPLUGGED FROM RADIO, PERFORM THE FOLLOWING RESISTANCE 


TESTS WITH AN OHMMETER. PROBES MUST CONTACT ANTENNA AT POINTS SPECIFIED BY ARROWHEADS. 
ANTENNA TEST NO. 1 


(Т) MUST BE LESS THAN 5.0 OHMS 
ON X1 OR LOW SETTING. 


(2) MUST BE LESS THAN 5.0 OHMS 
ON X1 OR LOW SETTING. SEE A, В, C. 


(3) MUST BE AT INFINITY (о) ON X1000 
SETTING OR HIGHEST RANGE AVAILABLE. 


RESULTS 
IF OHMMETER TESTS ARE SATISFACTORY - THE ANTENNA IS GOOD. 


ACTION 

IF ANY OHMMETER READING IS UNSATISFACTORY TAKE THE FOLLOWING ACTION: 

A. IF ONE PIECE ASSEMBLY, REPLACE THE COMPLETE ANTENNA AND CABLE ASSEMBLY. 
B. IF DETACHABLE CABLE AND MAST, PERFORM ANTENNA TEST NO. 2 AND 3. 


C. IF MANUAL ANTENNA WITH EXTENSION CABLE, PERFORM ANTENNA TEST NO. 4. 
: CK8980-2A 


15-02-3 Antennas | 15-02-3 
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DIAGNOSIS AND TESTING (Continued) 


TESTING ANTENNA EQUIPPED WITH DETACHABLE CABLE AND MAST. 


WHEN RESULTS IN TEST NO. 1 HAVE BEEN UNSATISFACTORY, DISCONNECT-THE ANTENNA MAST AND BASE FROM THE CABLE. 
PERFORM THE FOLLOWING TESTS: 


ANTENNA TEST NO. 2 


MUST BE LESS THAN 5.0 OHMS 
o ON XI OR LOW SETTING 


MUST BE INFINITY (99) ON X1000 SETTING 
@ OR HIGHEST RANGE AVAILABLE 


RESULTS 
IF OHMMETER READINGS ARE SATISFACTORY, THE CABLE IS GOOD. PERFORM ANTENNA TEST NO 3 


ACTION 


IF EITHER READINGS IS UNSATISFACTORY, REPLACE THE CABLE. 


СК4251-2А 


15-02-4 Antennas 15-02-4 


DIAGNOSIS AND TESTING (Continued) 


ANTENNA TEST NO.3 


MUST BE LESS THAN 
5.0 OHMS ON XI OR 
LOW SETTING 


SEE VIEW A 


MUST BE INFINITY (09 ON XIOOO SETTING 
OR HIGHEST RANGE AVAILABLE 


RESULTS 

IF OHMMETER READINGS ARE SATISFACTORY, ANTENNA MAST AND BASE 
ARE GOOD, REPLACE CABLE. 

ACTION 


IF EITHER READING IS UNSATISFACTORY, REPLACE ONLY THE BASE 
ASSEMBLY, THE MAST SHOULD BE GOOD. 


СК4252-А 


15-02-5 Antennas 15-02-5 


DIAGNOSIS AND TESTING (Continued) 


TESTING ANTENNA WITH EXTENSION CABLE 


When results in test No. 2 have been unsatisfactory, disconnect extension cable from main cable. 
Perform the following tests: 


ANTENNA TEST NO. 4 


Must be 
less than 5.0 ohms 
on X1 or low setting. 


Must be less than 5.0 ohms 
on X1 or low setting. 


Must be less 
than 5.0 ohms 


on X1 or low setting. 


Must be less than: 5.0 ohms 
оп X1 or low setting. 


Must be at infinity (c») on X1000 Must be at infinity ( <o) on X1000 
setting or highest range available. setting or highest range available. 


RESULTS 
If ohmmeter readings are satisfactory, the extension cable and main antenna cable are good. Perform test No. 3. 


ACTION 

If either reading on extension cable is unsatisfactory, replace extension cable. 

If either reading on main antenna cable is unsatisfactory take the following action: 
A. If one piece assembly, replace the complete antenna and main cable assembly. 


B. if main cable is detachable, perform antenna test No. 2 and 3. 
CK5159-2A 


REMOVAL AND INSTALLATION 


Antenna Base and Cable 
F-150 —F-350, F-Super Duty, and Bronco 


Removal 


The antenna mast in the F-150—F-350, F-Super Duty, 
and Bronco is detachable. 


15-02-6 | Antennas 15-02-6 


REMOVAL AND INSTALLATION (Continued) 


MAST 
ASSEMBLY 
18A886 


CAP 
18A927 


RADIO ANTENNA 

BASE INSERT COWL TOP 

18934 OUTER EXTENSION 
BASE ASSEMBLY 


CABLE 
ASSEMBLY 
18812 


UNS 
GASKET 
18898 


COWL TOP 
VENT PANEL 


K5132-B 


1. Disconnect the antenna lead-in cable from the 
radio. 


15-02-7 Antennas 15-02-7 
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REMOVAL AND INSTALLATION (Continued) 


FRONT OF VEHICLE 


а 


Disengage the cable from the retainer at the top 
of the heater plenum. 


NOTE: It may be necessary to remove the glove 
compartment to gain access to the antenna 
lead-in cable. 


Unsnap the cap from the antenna base and 
remove the cap. 


Remove four antenna attaching screws and 
remove the antenna base, gasket and lead-in 
cable from the vehicle. 


Installation 


1. Place the gasket on the cowl panel over the 
antenna opening. i 


RECEIVER 
ASSEMBLY 


CABLE 
ASSEMBLY 
18812 


n 


K11952-2A 


VIEW A 


insert the antenna lead-in cable into the antenna 
hole in the cowl until the antenna base is seated 
on the cowl. 


Install the four antenna attaching screws. 


Place the cap in position over the antenna base 
and snap the cap onto the base. 


Route the antenna lead-in cable to the retainer at 
the top of the heater plenum. 


Connect the antenna lead-in cable to the radio 


and check the radio operation. 


15-02-8 Antennas 15-02-8 


REMOVAL AND INSTALLATION (Continued) 


E-150—E-350 
Removal 
The antenna mast on the E- 150—E-350 is 
detachable. 
| STANCHION 


ANTENNA RADIO 
CONNECTION 


H Bm MAST 
= ASSEMBLY 
S 
(4 REQ’D} | 
J 


“ 


= N 
w 
s 


ANTENNA DEFLECTOR 


N 


Remove the cowl top grille panel above the radio. 


Disconnect the antenna lead-in cable from the 
radio. 


Unsnap the two retaining clips from the antenna 
cable. 


Unsnap the stanchion from the antenna base and 
remove the stanchion. 


5. Remove the four antenna attaching screws and 
remove the base and cable assembly from the 
vehicle. 


Installation 


1. Insert the tip of the new antenna cable through 
the fender opening and thread the antenna cable 
to the antenna base. Plug the antenna in to the 

base. 


Install the four attaching base-to-vehicle screws. 


Install the stanchion to the antenna base. 


Inside the vehicle, snap the antenna cable to the 
two retaining clips, along the cowl top. 


5. Insert the antenna cable through the hole in the 
dash panel. From inside the vehicle, pull the cable 
to tightly seat the rubber grommet and seal the 
cable entry hole. 


6. Connect the antenna lead-in cable to the radio 
and install the cowl top grille panel. 


SPECIAL SERVICE TOOLS 


Digtal Vot Ohmmet 


CK9061-1B 


15-03-1 Speakers | 15-03-1 


SECTION 15-03 Speakers 


SUBJECT PAGE SUBJECT PAGE 

DESCRIPTION. u абын u uyu uuu. 15-03-1 REMOVAL AND INSTALLATION (Cont'd.) 

DIAGNOSIS AND TESTING Instrument Panel Ѕреакег...................................... 15-03-1 
Diagnostic Guide................................................... 15-03-5 Rear Ѕреакегв....................................................... 15-03-2 

REMOVAL AND INSTALLATION VEHICLE APPLICATION.............................................. 15-03- 1 
Door Speakers....................................................... 15-03-3 


VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


DESCRIPTION 


E-Series vehicles are equipped with a single standard 
instrument panel speaker with AM radio and two door 
speakers with stereo radio. F-Series and Bronco are 
equipped with two door speakers with AM radio. 
Bronco and E-Series have two additional rear 
speakers with stereo radios. All except the standard 
instrument panel speaker for E-Series AM radios are 
premium speakers. 


REMOVAL AND INSTALLATION 


Instrument Panel Speaker Removal 
E-150 — E-350 AM Radio Speaker 1. Remove four screws attaching the grille and 
speaker assembly to the instrument panel. 


БИНЕ CANO | . Disconnect the speaker wires at the radio 
SNAKE ETE Speaker connector. 


Remove four nuts and washers and separate the 
grille from the speaker. 


Installation 
1. Position grille to speaker and install the four 
washers and nuts. 


Connect the speaker wires to the radio speaker 
connector. 


Position the speaker and grille assembly to the 
instrument panel. Install four screws and secure. 


15-03-2 Speakers 15-03-2 


REMOVAL AND INSTALLATION (Continued) 


Rear Speakers 
E-150 — E-350 — Front Door and Rear Panel 
Speakers 
SCREW 
381801 
sine (4 REQ'O EACH SIDE) 
18962 GRILLE ANO 
SPEAKER 
v ASSEMBLY 


385579 /f MCN 


(4 REQ’DN 
EACH SIDE) — 


== 


= —————— 


- -:-.-- ee ту 


2 2-52 ER psum  —— 


TRIM 
PANEL 
ASSEMBLY 


SCREW-55963 
(4 REQ'O EACH SIOE) 


RH AND LH REAR SPEAKER — RV CONVERTER 
PACKAGE (STEREO OPTION) 


w 


FRONT OF VEHICLE 


GRILLE 


RH FRONT DOOR RH SIDE (LH SYMMETRICALLY OPPOSITE) 
(LH SYMMETRICALLY OPPOSITE) WAGON AND WINDOW MODELS 


L2116-2E 


15-03-3 Speakers 15-03-3 
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REMOVAL AND INSTALLATION (Continued) 


Bronco — Rear Speakers 


SCREW 
381801-S2 GRILLE AND 
SPEAKER 
ASSEMBLY SCREW 
18932 N610092-S2 


| 


1 NS 
miw 


B 


— M — 
C. CA A AO A u 2 ылаласалылысы 
> чаксын — s X EEn 
` ` ` 
` ` ` 
- 5 

` 

2 - E 


SPRING NUT 
385579-6100 
(4 REQ'D) 


| 


А LH SHOWN, RH SYMMETRICALLY OPPOSITE 


Removal Door Speakers 
1. Remove four screws attaching speaker and four E-150— E-350 


screws attaching the grille to the rear trim panel. Refer to the illustration under Rear Speakers, 


Remove speaker and grille and disconnect the E-150—E-350—-Front and Rear Door Speakers іп 
wires at the connector located behind the this section. 
speaker. 


CAUTION: Do not operate the radio with the Removal 


speaker disconnected. 1. Remove four screws attaching speaker and grille 
to door trim panel. 


Installation | . Remove speaker and grille and disconnect the 
1. Toinstall, connect wires to connector and wires at the connector located behind the 
position speaker and grille to door trim panel. speaker. Do not operate the radio with the 


2. Install the four attaching screws, and check speaker disconnected. 
operation of the speaker. | 
Installation 
1. Toinstall, connect wires to connector and 
position speaker and grille to door trim panel. 


Install the four attaching screws, and check 
operation of the speakers. 


15-03-4 Speakers 


REMOVAL AND INSTALLATION (Continued) 
F-150 —F-350, F-Super Duty and Bronco — Door 


Speakers 


ee 
ee 


Р) 
WIRING m 
ASSEMBLY = 
19A041 2%) 


i 
| 3 WIRING 
Р» ASSEMBLY 


є 
= 19А123 


WIRING 
ASSEMBLY 
14401 


Removal 

1. Remove door trim panel. Refer to Section 01-05, 
Trim and Ornamentation— Interior. 
Remove four screws attaching speaker and 
disconnect wiring. 


NOTE: Do not operate radio with speakers 
disconnected. 


s—— 


LIFT LOCKING TAB FRONT OF VEHICLE 


AND PULL ON ж. 
CONNECTOR TO 
REMOVE 


SCREW 
55928-S42MX 


сааи 
SPEAKER 
ASSEMBLY ENG 
18808 m 
RIGHT HAND SHOWN 
LH SYMMETRICALLY OPPOSITE 


WIRING 


ASSEMBLY 
14630 


SPEAKER WIRING ON VEHICLES EQUIPPED 
WITH POWER WINDOWS AND POWER DOOR LOCKS 
VIEW A 


K10566-2A 


Installation 
1. Connect wiring and install speaker. Secure with 
four screws. 


2. Install door trim panel. Refer to Section 01-05, 
Trim and Ornamentation— Interior. 


15-03-4 


15-03-5 Speakers 15-03-5 


DIAGNOSIS AND TESTING 


Diagnostic Guide 


SPEAKER DIAGNOSTICS ONE OR MORE SPEAKER 
DISTORTED, OR INOPERATIVE 


TEST STEP RESULT P| ACTION TO TAKE 
DURING CHECK, ONE OR MORE SPEAKERS 
INOPERATIVE OR DISTORTED 
22 | SUBSTITUTE SPEAKER 


e If vehicle is equipped with premium sound proceed to 
Section 15-01, Radio and Premium Sound for speaker 
diagnostics. 


Sound from ок» 
speaker 


Sound from NOT OK 
speaker 


GO to 2.2 


REMOVE radio for 
service. 


€ Unplug radio from speaker wiring harness. Set radio 
balance and fader controls at their center. Using а 
speaker of known good quality and the following 
chart, jumper the pins corresponding to the suspect 
speaker of the radio connector to the test speaker. 


2.3 | USE JUMPER WIRE ACROSS RADIO CONNECTOR 


€ Unplug the suspect speaker from the wire harness 
and jumper the appropriate radio connector ring to 
the speaker (following charts). 


CHECK and REPAIR 
speaker wiring harness 
for a short or a break in 
the harness. 


REMOVE and REPLACE 
speaker. 


Sound from 
speaker 


Sound from 
speaker 
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DIAGNOSIS AND TESTING (Continued) 


CONNECTORS 
SPEAKER 
CONNECTORS 


СӘ Жав» Ги» Ка» Каз Йан Кез] 


on O @ AUN = 


POWER 
CONNECTORS 
SPEAKER 
CONNECTORS 


C C C mg 


оч Оо а AUN” 


CONNECTORS 
SPEAKER 
CONNECTORS 


O N O0 Pb WN — 


e'uoccoococnooc 


AM ELECTRONIC RADIO INTEGRAL CONNECTOR — SPEAKERS 


Models: All 


AM/FM & AM/FM/CASS — W/O FADER 
ELECTRONIC RADIO INTEGRAL CONNECTOR — SPEAKERS 


Models: F-150/350, F-Super Duty 


AM/FM & AM/FM/CASS — W/FADER 
ELECTRONIC RADIO INTEGRAL CONNECTOR — SPEAKERS 
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GROUP. 


LIGHTING SYSTEM ] 7 


(15000) 
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REAR LIGHTING 25225258 e Sao 6E Uch Qy тан 17-03-1 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


DESCRIPTION AND OPERATION 


The lighting system includes the front headlamps 
(Section 17-01); the parking, fog, rear, license, fender 
and marker lamps (Section 17-03); the turn signal and 
hazard flasher (Section 17-03); and the interior lamps 
(Section 17-02). 


DIAGNOSIS AND TESTING 


Before performing any lighting system tests, ensure 
the battery is in a fully charged condition and all 
battery cable connections are clean and tight. 


A visual inspection is an important part of the lighting 
system test. Check for wires with frayed or damaged 


insulation, loose connections and proper harness 
routing. Refer to the Truck Wiring Diagrams Manual. 


Any problems found by the visual inspection should be 
corrected before performing further tests of the 
lighting system. 


For example, a loose ground strap between the engine 
and body dash panel may cause an intermittent 
operation of the lamps and gauges. Inspect and 
tighten, if necessary, the ground strap attaching 
screws at the back of the engine and the body dash 
panel. If a No. 10 screw is required, use Part No. 
42367-S36 hex washer head tapping screw. 


NOTE: Any screws or bolts used for attaching the 
engine-to-body ground strap must have an “536” 
finish (zinc plate plus dichromate dip). 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides NOTE: All models use a headlamp switch with a circuit 
breaker for protection of the headlamps. All other 
vehicle lamps are protected by a fuse in the fuse 
panel. | 


Refer to Testing Guide to verify headlamp switch 
continuity and condition. 


CONDITION POSSIBLE SOURCE ACTION 


HEADLAMPS All exterior lamps do € Loose wiring connections. ө Check and secure connections at 

not light. headlamp switch and dash panel 
connector. 

ө Check power to and from 
headlamp switch. Repair as 
necessary. 

ө Check ground circuit from bulbs. 

e Verify condition. Replace 

headlamp switch if necessary. 


The following Diagnosis Guides provide steps to take 
when trying to isolate lighting system problems. 


Check for burned out bulbs or fuses before proceeding 
and replace as necessary. 


Open circuit in wiring. 


e Badground. 
Worn or damaged headlamp 
Switch. 


ө Secure connections to headlamp 
and ground. 

@ Replace bulb. 

Repair or replace as required. 


One headlamp does not work. Loose wiring connections. 


e Bulb burned out. 
Corroded socket. 


@ Check and secure connections at 
dimmer switch and headlamp 
switch. 

@ Check dimmer switch operation. 
Inspect for corroded connector. 
Replace as required. 

e Verify condition. Replace 


All headlamps out — park and Loose wiring connections. 


taillamps OK. 


Worn or damaged dimmer switch. 


e Wornor damaged headlamp 


switch. headlamp switch if necessary. 
€ Open circuit in wiring or poor Repair as required. 
ground. 


Check and secure connection at 

dimmer switch and headlamp 

switch. 

e Check dimmer switch operation. 
Inspect for corroded connector. 

Replace as required. 

Repair as required. 

Replace bulb(s). 


Both low beam or both high beam 
headlamps do not work. 


Loose wiring connections. 


Worn or damaged dimmer switch. 


Open circuit in wiring. 
Bulbs burned out. 


e 
e 

e Bulb burned out. 

€ Open wiring or poor ground. 
e 

e 


TAILLAMPS One taillamp out. Replace bulb. 
Repair as necessary. 


Corroded bulb socket. Repair or replace socket. 


Loose wiring connections. 


All taillamps and market lamps out — 
headlamps OK. 


Secure wiring connections where 
accessible. 

€ Check operation of front park and 
marker lamps. Repair as 
necessary. 

e Replace if blown. 

ө Verify condition. Replace 

headlamp switch if necessary. 


Open wiring or poor ground. 


e Blown fuse. 
Damaged headlamp switch. 


STOPLAMPS Stoplamps do not work. Fuse or circuit breaker (C.B.) 


burned out. 


Replace fuse or C.B. If fuse or 
C.B. blows again, check for short 
circuit. (See Section 18-01.) 

e Check turn signal operation. 
Repair as necessary. 

ө Secure connection at stoplamp 

switch. 

Replace stoplamp switch. 


e Wornor damaged turn signal 
circuit. 
ө Loose wiring connections. 


e Worn or damaged stoplamp 
Switch. 
Open circuit in wiring. 


Repair as required. 
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DIAGNOSIS AND TESTING (Continued) 


(Continued) 
CONDITION POSSIBLE SOURCE ACTION 
Stoplamps stay on continuously. e Damaged stoplamp switch. ө Disconnect wiring connector from 


switch. If lamp goes out, replace 
Switch. 

@ Internal short circuit in wiring. e Iflamp stays on, check for internal 
short circuit. Repair as 
necessary. 


PARKING LAMPS One parking lamp ө° Bulb burned out. e Replace bulb. 
out. € Open wiring or poor ground. e Repair as necessary. 
ө Corroded bulb socket. @ Repair or replace socket. 


All parking lamps out. @ Loose wiring connections. ө Secure wiring connections. 
@ Open wiring or poor ground. e Repair as necessary. 
@ Bulb burned out. e Replace bulbs. 


SIDE OR ROOF MARKER LAMPS e Bulb burned out. e Replace bulb. 
Side or roof marker lamp does not € Open circuit or poor ground. € Check socket for corrosion and 
light. good ground. Repair as required. 


TURN SIGNAL LAMPS All turn signal e FuseorC.B. burned out. e Replace fuse or C.B. If fuse or 
lamps do not light. C.B. blows again, check for short 
circuit. (See Section 18-01). 

e Worn or damaged turn signal e Substitute a known good flasher. 

flasher. Replace if required. 

ө Loose wiring connections. ө Secure connections where 
accessible. 

€ Open circuit in wiring or poor e Repair as required. 

ground. 

e Damaged turn signal switch. € Check continuity of switch 
assembly. Replace turn signal 
switch and wiring assembly if 
necessary. 


Turn signal lamps light but do not e Worn or damaged turn signal ө Substitute a known good flasher. 
flash. flasher. Replace if required. 

e Poorground. e Repair ground. 

e Incorrect bulb size. e Replace bulb with correct size. 


Front turn signal lamps do not light. € Loose wiring connector or open e Repair wiring as required. 
circuit. 
e Bulb burned out. e Replace bulb. 


Rear turn signal lamps do not light. @ Loose wiring connector or open e Repair wiring as required. 
circuit. 
e Bulb burned out. e Replace bulb. 


One turn signal lamp does not light. e Bulb burned out. e Replace bulb. 
ө Open circuit in wiring or poor e Repair as required. 
ground. 


LICENSE LAMPS One license lamp e Bulb burned out. e Replace bulb. 
does not light. € Open circuit in wiring. e Repair as required. 


All license lamps do not light. e Bulbs burned out. e Replace bulbs. 
ө Open circuit in wiring or poor e Repair wiring as required. 


ground. 
e Damaged headlamp switch. e Replace switch. 
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DIAGNOSIS AND TESTING (Continued) 


(Continued) 


CONDITION POSSIBLE SOURCE ACTION 


HAZARD FLASHER LAMPS Hazard e FuseorC.B. burned out. e Replace fuse or C.B. If fuse or 

flasher lamps — do not flash. C.B. blows again, check for short 
circuit. (See Section 18-01.) 

@ Substitute a known good flasher. 

Replace flasher if damaged. 

Repair turn signal system. 


Worn or damaged hazard flasher. 


ө Worn or damaged turn signal 
operation. 

€ Open circuit in wiring. 

e Wornor damaged hazard flasher 

switch. 


e Repair as required. 
e Repair or replace the turn signal 

switch and wiring assembly which 
includes the hazard flasher 
switch. 


Bulb burned out. 
Loose wiring connections. 


Replace bulb. 
ө Secure connections where 
accessible. 

Repair as required. 


BACKUP LAMPS Backup lamps — 
one lamp does not function. 


Open circuit in wiring. 


Replace fuse or C.B. If fuse or 
C.B. blows again, check for short 
circuit. (See Section 18-01.) 
Adjust switch. 


Backup lamps — both lamps do not Fuse or C.B. burned out. 


function. 


e Backup lamp switch out of 
adjustment. 

e Worn ог damaged backup lamp 

switch. 

Loose wiring connections. 


Replace switch. 


€ Secure connections where 
accessible. 

Repair as required. 
Replace bulb. 


Open wiring or poor ground. 
Bulbs burned out. 


Bulb burned out. 
Fuse burned out. 


INSTRUMENT PANEL LAMP(S) 
Instrument panel lamp does not light. 


Replace bulb. 
Replace fuse. If fuse blows again, 
(See Section 18-01). 

e Check for a short circuit. Repair 
asrequired. 


e Open circuit in wiring, rheostat or 
printed circuit board. 


e Connector loose. 
Blown fuse. 


DOME LAMP Dome lamp does not 
come on when door is opened. 


e Secure and/or replace. 

e Replace fuse. If fuse blows again, 
check for short circuit. (See 
Section 18-01.) 

e Replace bulb. 

e Repair as required. 

e Replace door jamb switch. 


e Bulb burned out. 

€ Open circuit in wiring. 

Worn or damaged door jamb 
Switch. 


Dome lamp stays on. Worn or damaged door jamb 
Switch. 
Worn or damaged main lighting 


Switch. 


Burned out bulb. 
e Weak bulb. 
Wiring. 


Replace switch. 


@ Replace main lighting switch. 


PRND21 LIGHTING Poor PRND21 
lighting. 


Replace bulb. 

@ Replace bulb. 

€ Check wiring for high resistance. 
If resistance is high, repair or 
replace as required. 

€ Check for total lens illumination. 
Replace dial if necessary. 

€ Check for pointer illumination at 
all dial positions. Replace pointer 

if necessary. 

Replace dial. 


Worn or damaged dial. 


Worn or damaged pointer. 


Paint overspray. 


Bulb burned out. 

Blow fuse. 

Open circuit in wiring. 

Worn or damaged switch in lamp 
assembly. 


MAP /DOME LAMP (RPO) Map lamp 
does not come on when switch is 
actuated. 


Replace bulb. 
Replace fuse. 
Repair as required. 

Replace lamp assembly. 
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DIAGNOSIS AND TESTING (Continued) 


(Continued) 


Map lamp stays on. @ Worn or damaged switch in lamp e Replace lamp assembly. 
assembly. 


Testing Guide 
Headlamp Switch 


The following test provides a continuity check for the 
headlamp switch to verify switch condition. If the 
switch fails to show continuity as indicated in the test, 
replace switch. 


HEADLAMP SWITCH — BENCH CHECK CONTINUITY 
CONNECTOR 114646 


e Terminal DN — Daytime Illumination 
e Terminal IGN — DN Feed 
e Terminal B1 — Headlamp Feed 


e Terminal B2 — Park/Rear/Instrument Panel 
Lights Feed 


e Terminal D1 — Dome Lamp Feed 
e Terminal D2 — To Dome Lamp 


RHEOSTAT 


e Terminal H — To Headlamps 
e Terminal R — To Parking/Rear Lamps 


ө Terminal | — To Instrument Panel Lamps 


e Rheostat — Provides variable resistance 
between Terminals R and ! 


SWITCH POSITION CIRCUIT CONTINUITY 


Daytime Illumination 

e Ignition Switch ON Closed Circuit — IGN Terminal to ON Terminal 
e Headiamp Switch OFF 

Parking/Rear Lamps 


e Headlamp Switch ON — first stop position Closed Circuit — DN Terminal to | Terminal 
B2 Terminal to R Terminal 


Headlamps 


e Headlamp Switch ON — second stop position | Closed Circuit — DN Terminal to | Terminal 
B2 Terminal to R Terminal 
B1 Terminal to H Terminal 


Instrument Panel Illumination | 
e ROTATE Headlamp Switch Knob Variable Resistance — Between Terminal R and Terminal I 


CK10144-2B 
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DIAGNOSIS AND TESTING (Continued) 


HEADLAMP SWITCH CONNECTOR CHECKOUT 


. Replace burned out bulbs and fuses before proceeding. 

. А 12-volt test lamp and jumper wire will be required. 

. When necessary to trace and/or service the various circuits, refer to the respective vehicle wiring diagrams. 

. Terminal identification used on connector checkout procedure corresponds with actual identification on headlamp 
Switch. 

. Perform checks in sequence as shown. 


OPERATION RESULT 


KU Connect a 12-volt test lamp between Terminal B1 and Test lamp should light. If not, trace circuit back to fuse 
a good ground. link and service as necessary. 


л & WN — 


2 Connect a 12-Volt test lamp between Terminal B2 апа Test lamp should light. If not, trace circuit back to fuse 
a good ground. panel and service as necessary. 


Headlamps should light. If not, trace Circuit H back to 
headlamps and service. If circuit is OK, check ground 
circuit from headlamps to ground. 


CK10441-2A 
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DIAGNOSIS AND TESTING (Continued) 


HEADLAMP SWITCH CONNECTOR CHECKOUT — Continued 


OPERATION RESULT 


4 | Connect a jumper wire between Terminals B2 and R. Parking lamps, rear lamps, and marker lamps should 
light. If not, trace Circuit R and service as necessary. 
If Circuit R is OK, check ground circuit from lamps to 
ground. | 


5) Connect a 12-volt test lamp between Terminal IGN With ignition switch in the RUN position, the test lamp 
and a good ground. | should light. If not, trace circuit back to ignition switch 
and service as necessary. 


Liquid crystal display lamps only, should come on, full 
bright. If lamps do not light, trace Circuit DN back to 
lamps and service as necessary. If Circuit is OK, 
check ground circuit from lamps to ground. 


NOTE: No other instrument panel lamps will light 
during this test. 


Instrument panel illumination lamps only, should come: 
on, full bright. If panel lamps do not light, trace | circuit 
back to lamps and service as necessary. If circuit is 
OK, check ground circuit from lamps to ground. 


NOTE: Liquid crystal displays will not light during this 
test. 


CK10442-2C 
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DIAGNOSIS AND TESTING (Continued) 


OPERATION RESULT 


[3 Connect a 12-volt test lamp between Terminal D1 and Test lamp should light. If not, trace circuit back to fuse 


a good ground. 


Daytime Running Lamp (DRL) System 
Canadian Vehicles Only 


The DRL System is designed to turn the Hi beam 
headlamps On, with a reduced light output, and 
without illuminating the high beam indicator lamp in the 
instrument panel when the following conditions are 
met: 


ө The vehicle is running. 
ө The parking brake is fully released. 
ө The headlamps system is in OFF position. 


panel and service as necessary. 


With all vehicle doors closed, dome lamp should light. 
If not, trace circuit D2 back to dome lamp and service 
as necessary. If circuit is OK, check ground circuit 
from dome lamp to ground. 


CK10443-2B 


Before performing any lighting systems test, check 
that the battery is fully charged, battery connections 
are clean and tight, and burned out fuses and bulbs 
have been replaced. The DRL system also requires 
the parking brake switch light to function correctly too. 


Before DRL System analysis and diagnosis may begin, 
turn ignition off, and apply the parking brake. 


The following pinpoint test chart is for diagnosing the 
Daytime Running Lamp (DRL) System with minimal 
effort. 
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DIAGNOSIS AND TESTING (Continued) 


Daytime Running Lamp (DRL) System Pinpoint 
Chart 


HIGH BEAM INDICATOR IS ON OR HIGH BEAMS ARE ON AT REDUCED INTENSITY* 


TEST STEP RESULT ACTION TO TAKE 
| 1.0 | VERIFY CONDITION 
| 1.1 | CHECK FOR DRL MODULE 


Check to see if a DRL module exists. Module exists. (R REPLACE module. 
GO to 1.2. 


Module does CONNECT module to 
not exist. jumper plug. 


DRL MODULE TEST WITH HEADLAMPS IN LOW 
BEAM MODE 


Make sure the vehicle is running. The parking brake High beams are CHECK headiamp 


must be released and the Headlamps system must be | on at full intensity. switch (DRL module 
in low beams mode. is OK). 


High beam @ REPLACE module. 
indicator is on or GO to 2. 

high beams are on at 

reduced intensity. 


*NOTE: A check for full intensity can be made using flash-to-pass or switching to high beams. CK14215-A 
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DIAGNOSIS AND TESTING (Continued) 


HIGH BEAMS ARE ON AT FULL INTENSITY OR NOT ON AT ALL* 


TEST STEP RESULT ACTION TO TAKE 
| 20 | DAL MODULE TEST WITH PARK LIGHTS ON 


Make sure the vehicle is running. The parking brake The high beams GO to 2.1. 
must be released and the Headlamps system must be | should be ON at 
in parking light mode. reduced voltage. The 

high beam indicator 

should not be on. 


High beams are R CHECK for module. 
on at full intensity If module exists, 

or not on at all. High replace module. 
beam indicator is ON. 


DRL MODULE TEST WITH HEADLAMPS IN HIGH — 
BEAM MODE | 


Make sure the vehicle is running. The parking brake High beams.are (ок System OK. 
must be released and the Headlamps system must be | on at fuli intensity 
in the high beams mode. and indicator lamp 

in ON. 


High beam CHECK to see if DRL 
indicator lamp is module or jumper plug 
not ON. is in the connector. 


GO to 2.2. 
| 22 | HIGH BEAM INDICATOR LAMP TEST 


Check the high beam indicator lamp feed for 12 volts. | 12 volts exist DRL module is OK. GO 
at the lamp. to 2.3. 


12 volts do not Make sure DRL module 

exist at the lamp. has been installed and 
is properly connected. 
GO to 2.4. 


| 2.3 | HIGH BEAM BULB IN INSTRUMENT PANEL CHECK 


Remove indicator bulb from instrument panel and Bulb illuminates. GO to 2.4. 
connect to a 12 volt source. 


Bulb does @ REPLACE bulb. 
not illuminate. 


| 24 | DRL MODULE TEST 


Jumper pins 1 and 8 of the DRL module. High beam DRL module is not 
indicator lamp damaged. GO to 3.0. 
not on. 


High beam (о) REPLACE DRL module. 
indicator lamp 
turns on. 


“NOTE: A check for full intensity can be made using flash-to-pass or switching to high beams. CK14218-A 
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DIAGNOSIS AND TESTING (Continued) 


HIGH BEAMS ARE ON AT FULL INTENSITY OR NOT ON AT ALL* — Continued 


| TEST STEP RESULT ACTION TO TAKE 
| 3.0 | INITIAL CONDITIONS TEST | 


(Оқ) D>) REPAIR has been made. 


Make sure the vehicle is running. The parking brake The system is 
must be applied. Repeat the above cycle, starting operating properly. 


at 1.0. | 
The system is not (о) START diagnosis over. 
operating properly. GO to 1.0. 
CK14222-A 


*NOTE: A check for full intensity can be made using flash-to-pass or switching to high beams. 
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DIAGNOSIS AND TESTING (Continued) 


DAYTIME RUNNING LIGHT SYSTEM DIAGNOSIS 


NOTES: e Replace burned out bulbs or fuses before proceeding. ! 
e Check the High Beam Lights; If the High Beams are not Illuminated at any Intensity. Go to the 
Headlamp System Diagnosis. 


CONDITION POSSIBLE CAUSE RESOLUTION 


HEADLAMPS 1. The DRL module is not installed 1. Install Module. 
ө ШОП ОМ 
e Parking brake fully released! 2 Poor connection at module. 
e Headlamp switch OFF or in ; 

the Parking Lights position | 3- Open or shorted wiring. 
High Beams are not ON at 
reduced intensity. 


2. Check and service as necessary. 


3. Check wiring to Lo Beams. 
Check for 12 Volts to pins 2 and 4 of 
connector. 
Check Parking Brake Switch, the wire 
to the switch should not be grounded. 


4. Damaged DRL Module 4. Replace Module. 


High Beam Indicator ON 1. Damaged DRL Module. 1. Replace Module. 


High Beams are ON at FULL | 1. Damaged DRL Module. 1. Replace Module. 
Intensity 


€ шоп OFF 1. Damaged Ignition Switch 1. Check the Ignition switch and replace 
e Parking Brake Fully as necessary. 
Released 


2. Shorted wiring 2. Check pin 2 on DRL connector. If 12 


Volts exist, fix wiring. 

3. Check pin 2 on DRL Connector. If 12 
volts do not exist, replace DRL 
Module. 


. Check wiring and connections between 
eae and Parking Brake switch 
pin 6). 


e Headlamp Switch OFF or in 

the Parking Lights Position. 
High Beams are On at 
Reduced Intensity 


3. Damaged DRL Module 


e о ОМ 

e Parking Brake APPLIED 

e Headlamp Switch OFF or i 
the Parking Lights Position. 

High Beams are On at 

Reduced Intensity 


. Open Wiring or Poor Ground 


. Damaged Parking Brake switch 2. Check switch and replace as 


necessary. 

. Damaged DRL Module . Replace as necessary. 
e Headlamp Switch is ON . Damaged Headlamp Switch . Remove Module. If no Headlamps, go 
High Beams are ON at to Headiamp Switch Diagnosis. 
Reduced Intensity . Damaged DRL Module . Remove Module. If Headlamps are 
ON, replace Module. 


e Headlamps in High Beam | 1. Burned out Bulb | . Check and replace as necessary. 


mode P. em v 

High Beams ON, but there is | 2. Open in wiring . Check wiring and connections between 

not an indicator in Instrument DRL Module and the Indicator Light. 

Panel. . Damaged DRL Module. . Place a jumper wire between Pins 1 
and 8 in the DRL connector. If 
Indicator turns ON, replace the DRL 
Module. 


WIRING HARNESS 
CONNECTOR 


CK15238-B 


Front Lighting 


17-01-1 


SECTION 17-01 Front Lighting 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco Vehicles 


DESCRIPTION AND OPERATION 


Headlamps E-150 —E-350 


Two type 2B rectangular headlamps are used. The 
lamps have two filaments each, one for low beam and 
one for high beam. The filaments are identified by the 
numeral 2 or 2B molded into the glass lens. 
Headlamps are controlled by the headlamp switch on 
the instrument panel and the foot-operated dimmer 
switch on the floor to the left of the clutch / brake 
pedal. 


Headlamp Switch 

The headlamp switch is a combination, three-position 
switch that controls the circuits to the headlamps, 
exterior lamps (except stoplamps and turn 

signal / hazard warning lamps), instrument panel lamps 


and other interior lamps. A typical headlamp switch is 
shown below. Circuits are connected to the switch by 
a molded multiconnector. 


The interior lamp circuit is routed through the 
headlamp switch. To turn the lamp on, turn the switch 
knob. This circuit is protected by a fuse in the fuse 
panel. : 


Headlamps —F-150 —F-350, F-Super Duty and 
Bronco 

Two aerodynamically styled headlamps are used. 
Each lamp uses a halogen bulb. A burned out bulb may 
be replaced without removing the headlamp. 
Headlamps are controlled by the headlamp switch on 
the instrument panel and the foot-operated dimmer 
switch on the floor to the left of the clutch / brake 
pedal. 
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NOTE: Refer to Section 17-00, Lighting System 
General Service, for diagnosis and testing of 
headlamp switch. 
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DESCRIPTION AND OPERATION (Continued) 


Headlamps On Warning Buzzer 


With optional Headlamps On Warning, a 
seven-terminal buzzer replaces the six-terminal buzzer 
used with Key Warning. This buzzer allows dual 
function of the Key Warning and Headlamps On 
Warning buzzers. The seventh terminal is connected to 
the taillamp circuit (circuit No. 14); otherwise the 
circuits are identical. As in Key Warning, when the 
door is opened, circuit No. 159 is energized and if the 
headlamp switch is operated, a transistor is turned on 
to allow completion of the buzzer ground path (circuit 
No. 57). The buzzer will continue to operate until either 
the headlamp switch is turned off or the driver's door 
is closed (Fig. 2). The buzzer is located on the RH side 
of the instrument panel above the glove compartment 
on F-150—F-350, F-Super Duty Chassis Cab and to 
the LH side of the steering column on Econoline. 
Bronco employs the use of chimes. 


Lamps-On Warning Buzzer and Wiring Diagram 
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K6822-2C 


ө The vehicle is running. 

ө The parking brake is fully released. 

ө The headlamps system is in OFF position. 
NOTE: Refer to Section 17-00, Lighting System 


Daytime Running Light System 
Canadian Vehicles Only 


The DRL System is designed to turn the Hi beam 
headlamps On, with a reduced light output, and 


without illuminating the high beam indicator lamp in the General Service, for diagnosis and testing of DRL 


System. 


instrument panel when the following conditions are 
met: 


17-01-3 


ADJUSTMENTS 


Headlamp Aim 


Before making any headlamp adjustments, perform 
the following preparatory steps: 


1. Remove ice or mud from under fenders. 


2. Verify that all tires are inflated to recommended 
pressures. 


Headlamp Adjustment Shown Without Headlamp 
Door or Trim Ring — Typical 


TIGHTEN SCREW 
TO RAISE BEAM. 
LOOSEN SCREW 
TO LOWER BEAM. 


TIGHTEN SCREW TO 
SWING BEAM RIGHT. 
LOOSEN SCREW 

TO SWING LEFT. 


K3836-1A 


3. Check springs for sag or broken leaves. 


4. Take into consideration faulty wheel alignment or 
improper tracking of the rear axle. 


5. Verify there is no load in the vehicle other than the 
fuel tank one-half full. 


Clean lenses and aiming pads. 


7. Check for bulb burn-out and proper beam 
switching. 


8. Verify that lamp output is well toward normal new 
lamp value. 


9. Bounce the vehicle and allow to settle. 


Perform headlamp aim adjustments with Rotunda 
Headlamp Aiming Kit 107-00001, or equivalent. To 
aim the aerodynamically styled headlamps, the 
adjustable aimer adapters provided in the kit must be 
used. Adjustment aimer adapter positions are moulded 
into the bottom edge of the headlamp lens. 


Set and lock the adjustable adapters, attach each 
adapter to its mechanical aimer, and aim headlamps 
per latest instructions in the kit. 


The equipment in Rotunda Headlamp Aiming Kit 
107-0000 1 or equivalent can be calibrated to 
accommodate a slight slope in the floor, making it 
usable almost any place in the garage. However, the 
area must be reasonably flat. 


Front Lighting 


Each headlamp is adjusted by means of two screws 
located under the headlamp door or trim ring. 


NOTE: Access doors are provided to allow headlamp 
adjustment without removing the headlamp door. 


Always bring each beam into final position by turning 
the adjusting screws clockwise so that the headlamp 
will be held against the tension springs when the 
operation is completed. | 


REMOVAL AND INSTALLATION. 


Headlamp Bulb —F-150—F-350, F-Super Duty 
and Bronco 


Removal 


WARNING: THE HALOGEN HEADLAMP BULB 
CONTAINS GAS UNDER PRESSURE. THE BULB 
MAY SHATTER IF THE GLASS ENVELOPE IS 
SCRATCHED OR THE BULB IS DROPPED. HANDLE 
BULB CAREFULLY. GRASP BULB ONLY BY ITS 
PLASTIC BASE. AVOID TOUCHING THE GLASS 
ENVELOPE. KEEP BULB OUT OF REACH OF 
CHILDREN. ENERGIZE THE BULB ONLY WHEN 
INSTALLED IN THE HEADLAMP. 


Check that headlamp switch is in OFF position. 


Lift hood and locate bulb installed in rear of 
headlamp body. 


Remove electrical connector from bulb by 
grasping wires firmly and snapping connector 
rearward. 


Remove bulb retaining ring by rotating 
counterclockwise (when viewed from rear) about 
one-eighth turn and sliding ring off plastic base. 
Keep ring as it may be used again to retain new 
bulb. 


Carefully remove headlamp bulb from socket in 
reflector by gently pulling straight backward out 
of socket. Do not rotate bulb during removal. 


BULB 
REAR FACE SOCKET LOCKING 
OF SOCKET RETAINING 


FLAT SIDE OF RING 
PLASTIC BASE 


MOUNTING ыы 


FLANGE 


PLASTIC ELECTRICAL 
REFLECTOR BASE CONNECTOR 


К11948-18 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


With flat side of plastic base of bulb facing 


upward, insert glass envelope of bulb into socket. 


Turn base slightly to left or right, if necessary, to 
align grooves in forward part of plastic base with 
corresponding locating tabs inside socket. When 
grooves are aligned, push bulb firmly into socket 
until mounting flange on base contacts rear face 
of socket. 


Slip bulb retaining ring over rear of plastic base 
against mounting flange. Lock ring into socket by 
rotating ring clockwise. A stop will be felt when 
retaining ring is fully engaged. 


HEADLAMP ASSEMBLY 
13005 (RH) 13006 (LH) 


PUSH RETAINER 
N801192-S32 


Front Lighting 


RADIATOR 
GRILLE SUPPORT 


17-01-4 


Push electrical connector into rear of plastic base 
until it snaps and locks into position. 


Turn headlamps on and check for proper 
operation. 


NOTE: A properly aimed headlamp normally need 
not be re-aimed after installation of this bulb. A 
burned out bulb should not be removed from the 
headlamp reflector until just before a replacement 
bulb is to be installed. Removal of a bulb for an 
extended period of time may allow contaminants 
(dust, moisture, smoke) to enter the headlamp 
body and affect the performance of the 
headlamp. When servicing the headlamp bulb, 
energize the bulb only while it is contained within 
the headlamp body. 


RETAINER 
13С011 


FRONT 
FENDER 
(LH) 


WIRING 
ASSEMBLY 
12A581 


SCREW AND 
WASHER 


2 N805881 
ne d REO) 


BULB 
NUT ASSEMBLY 

N621905-S54 13465 

(4 REQ'D) 
TIGHTEN TO 

6.8 М-т LH HEADLAMP SHOWN 

(5 FT-LB) RH ASSEMBLY SYMMETRICALLY 

OPPOSITE 


Headlamp Bulb Е-150--Е-350 
Removal 


1. 


Remove the headlamp retaining ring screws and 
remove the retaining ring. Do not disturb the 
adjusting screw settings. 


K10134-E 


Pull the headlamp bulb forward and disconnect 
the wiring assembly plug from the bulb. 


17-01-5 Front Lighting 17-01-5 
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REMOVAL AND INSTALLATION (Continued) 


Installation 2. Install the headlamp retaining ring. 

1. Connect the wiring assembly plug to the new 
bulb. Place the bulb in position, making sure that 
the locating tabs of the bulb are fitted in the 


Adjust the headlamp aim using the Rotunda 
Headlamp Aiming Kit 107-00001 or equivalent, if 


дт required. | 
positioning slots. 
\ 3091. HEADLAMP 
ы. ADJUSTING 
UPON P dd RING-13037 OR 
13047 


BULB 
ASSEMBLY 
13007 


RETAINING 
RING 
1 
WIRING 3018 
ASSEMBLY 


14401 


ADJUSTING | 
NUT AND 390723.5 
ASSEMBLY | 
13A093 | 
BEARING 
13B160 
(3 PER SIDE) 
BULB 
ASSEMBLY 
13465 
RADIATOR 
GRILLE ASSEMBLY 
K11949-C 


Headlamp Switch 


F-150—F-350, F-Super Duty Chassis Cab and 
Bronco 


Removal 
1. Disconnect the battery ground cable. 


Remove the wiper-washer and headlamp switch 
knobs. Use a hook tool to release each knob lock 
tab. 


Remove the fog lamp switch knob, if so equipped. 


Remove the finish panel assembly. 


17-01-6 Front Lighting 17-01-6 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster — F-150 — F-350 and Bronco 


INSTRUMENT PANEL 
PLATE ASSEMBLY 
044A04 


pore ө”. с = Tl 
EIS ť a INSTRUMENT PANEL 
Leser ya v В ДД CLUSTER OPENING 
Qe PPP = PANEL ASSEMBLY 
4 = rs 255 ы 2229 : 044D70 
2 
у pas 


INSTRUMENT PANEL 


TAPPING SCREW 
ASSEMBLY N803876 
04304 


RH SIDE FINISH INSTRUMENT 
FINISH PANEL PANEL 
ee аа ASSEMBLY-044D70 ASSEMBLY 
046B54 Б 


КА TLA—— wr . < 


INSTRUMENT (4 REQ’D) RH SIDE FINISH PANEL 


PANEL LIGHT SWITCH SCREW ASSEMBLY-046B54 
ASSEMBLY PLATE (1 REQ'D) LH SIDE FINISH PANEL 
04304 TIGHTEN TO 2.0-2.4 N-m ASSEMBLY-046B55 К10500-2С 
(18-21 IN-LB) 


5. Unscrew the mounting nut. Remove the switch Install the trim finish panel assembly. 
from instrument panel, then remove the wiring 


connector from the switch. 


Install the headlamp switch knob. If so equipped, 
install the fog lamp switch. 


Install the wiper-washer control knobs. Connect 
the battery cable, and check the operation of the 
headlamp switch. 


Installation 


1. Toinstall the switch, connect the wiring 
connector to the headlamp switch, position the 
switch in the instrument panel and install mounting 
nut. 
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REMOVAL AND INSTALLATION (Continued) 


Headlamp Switch Installation —F-150—F-350 
and Bronco 


INTERVAL 
WINDSHIELD WIPER 


WINDSHIELD WIPER SWITCH-17A553 


SWITCH-17A553 


NUT 
3501038-S2 


LIGHTING SWITCH 
ASSEMBLY-11654 


WINDSHIELD WIPER 
CONTROL KNOB 


ASSEMBLY-17513 
p. LIGHT SWITCH 
INSTRUMENT 4 NUT ASSEMBLY ` 
PANEL 11650 LIGHT KNOB 
SWITCH-11666 
CLUSTER 
FINISH 
PANEL K10591-28 


Е-150--Е-350 4.  Testlamps for proper operation. 
Removal 


1. Disconnect the battery ground cable. 


2. Remove the headlamp control knob and shaft by 
pressing the knob release button on the switch 
housing with the knob in the full ON position. Pull 
the knob and shaft assembly out of the switch. 
Unscrew the mounting nut or bezel nut. Remove 
the switch, then remove the wiring connector 
from the switch. 


installation 


1. Toinstall the switch, connect the wiring 
connector to the headlamp switch, position the 
switch in the instrument panel, and install the 
bezel and mounting nut. 


Install the knob and shaft assembly by inserting it 
all the way into the switch until a distinct click is 
heard. In some instances, it may be necessary to 
rotate the shaft slightly until it engages the 
switch-contact carrier. 


Connect the battery ground cable. 


Headlamp Switch Installation — E-150—E-350 


HEADLAMP 
SWITCH 
11654 


KNOB RELEASE 
BUTTON 


FINISH 
PANEL 


LIGHTS 


BEZEL NUT 


KNOB AND INSERT | 


ASSEMBLY-11661 


` - — J INN 
screw 5-0 p 
52814-S2 : © 
1.35-2.03 Nem 
(12-18 IN-LB) K4160-1C 
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REMOVAL AND INSTALLATION (Continued) 


Dimmer Switch З.  Toinstall, reverse Steps 1 and 2. 


Removal and Installation — F-150 — F-350 and 
Bronco Shown —E-150 —E-350 Similar 


Pull the floor mat / carpet back in the area of the 
Switch, and remove the mounting screws. Disconnect 
the wire terminal block from the switch. 


F-150—F-350 and Bronco — Daytime Running 
Light Control Assembly 


Install the switch to the floor, and connect the terminal тв " 
block to the switch. Replace the floor mat. Check Sene FRONT OF 
dimmer switch operation. N610957 VEHICLE 
(2 REQ'DI HORN AND 
, SUPPORT ASSEMBLY 
DIMMER SWITCH ae 13A803 
ASSEMBLY o || Д9 
13A024-A 2! 
РАЙ: 
BN Р ; A 2 
> <<” 3 
K 5-5 А, 
WIRING SSS Sh bs 
ASSEMBLY LA 
14401 19) 


N800770-S8 ASSEMBLY 
(2 REQ'D) DAYLIGHT 12A581 
RUNNING 135175 Nm 
CONTROL SM ier дыў 
ASSEMBLY INNER (10-13 FT-LB) 
K1070-1G 152572 WHEEL 

DEFLECTOR WALL | EXISTING 

сл дайын 9F721 SCREWS 
K14210-A 

Daytime Running Light Control Assembly 
Е-150--Е-350 


F-150 —F-350, Super Duty Chassis Cab and 
Bronco 
Removal and Installation 


1. Remove two retaining screws that secure control 
assembly to LH radiator support. 2. Disconnect electrical connector and remove 


control assembly. 


Removal and Installation 


1. Remove retaining screw that secures control 
assembly to LH radiator support. 


2. Disconnect electrical connector and remove 
control assembly. 3. Toinstall, reverse Steps 1 and 2. 
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REMOVAL AND INSTALLATION (Continued) 


E-150—E-350— Daytime Running Light Control 
Assembly 


RADIATOR 
SUPPORT 


HEADLAMP 
LH 


и> 


FRONT OF VEHICLE 


4 
— b 


Г /| 


У) 
N / Kw" xB J 
ң \ (ША 
ка, ( Щй 4 


A - EX 
cH ықы RA 
M SOY ! 
a NU СА 
n: \ E 5% e 
А САР ча w С) 
ып 4 P R 
N. а ENS N OUNO аит 
SA => WIRING ASSEMBLY 
ше. ASSEMBLY WIRING 15A272 
ORENSE МЕ с ЛИК 12A581 ASSEMBLY 
== => Ї 12А581 
() VIEW SHOWING CANADIAN RUNNING LAMP 
АН = MODULE AND WIRING 
FRONT OF VIEW A 
VEHICLE 


K15231-2A 


Parking Lamps 


F-150—F-350, F-Super Duty and Bronco 
Removal and Installation 


Remove headlamp assembly attaching nuts and 
retainers. Pull assembly away from support and 
disconnect socket from lamp body. Replace bulb. 
Reverse procedure to install. Tighten attaching nuts to 
6-8 N-m (4.5-6 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


RETAINER 
13С011 
HEADLAMP ASSEMBLY € FRONT 
13005 (RH) 13006 (LH) sate ест FENDER 
PUSH RETAINER 
N801192-S32 
| £< 7 әді 
у eec] CK ASSEMBLY 
A- 12A581 
` SCREW AND 
WASHER 
N805881 


(4 REQ'D) 


a 


BULB 


NUT ASSEMBLY 
N621905-S54 13465 
(4 REQ'D) 
TIGHTEN TO 
6.8 Nem LH HEADLAMP SHOWN 
(5 FT-LB) RH ASSEMBLY SYMMETRICALLY 
OPPOSITE K10134-E 


Front Side Marker Lamps 
E-150—E-350 
Removal and Installation 


Remove two screws and lamp assembly. Disconnect 
Socket from lamp body. Replace bulb in socket, if 
required. Install socket in lamp body. Install two 
screws in lamp body and install lamp body to vehicle. 


17-01-11 Front Lighting 17-01-11 
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REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


FRONT OF VEHICLE 


eee 
BULB ASSY.— 13465 ROTUNDA EQUIPMENT 


Headlamp Airing K 


WIRING ASSY.—14401 


NUT -383356-S CK6756-1D 


MARKER LAMP 
LENS ASSEMBLY 
15A424 


/ SCREW—55999-S45 


K4892-18 
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SECTION 17-02 Lighting— Interior 

SUBJECT PAGE SUBJECT PAGE 

DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION 
Dome and Map Lamp Combination — F-150 — Сагдо Сатр 72 aa ———————ÁÀ 17-02-5 
F-350, F-Super Duty and Bronco......................... 17-02-5 Courtesy Lamp Switch —Door Jamb ...................... 17-02-7 
Engine Compartment Lamp.................................... 17-02-5 Dome Lamp... анаа ыты Ынаалай 17-02-5 
interior Lamps... 2225 mi l Gal ықы 17-02-1 Engine Compartment Lamp.................................... 17-02-8 
VEHICLE APPLICATION.............................................. 17-02-1 


VEHICLE APPLICATION 


Е-150--ЕЗ50, F-150—F-350, F-Super Duty Chassis 
Cab and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Interior Lamps 
E-150 —E-350 


The overhead dome lamp, map-dome lamp, and cargo 
lamp for E-150—E-350 are controlled by the 
headlamp switch and switches located in the door 
jambs, if so equipped. 


The bulbs are energized when the headlamp switch 
knob is turned fully counterclockwise and also when 
the door is opened. 


17-02-2 Lighting — Interior 


DESCRIPTION AND OPERATION (Continued) 


E-150 —E-350 Dome and Cargo Lamp — Typical 


LAMP 
RETAINER 
13797 


FRONT OF VEHICLE 
€ -ұл 


(2 REQ'D) 


INTERIOR 
LAMP BODY 
13778 


WIRING 
ASSEMBLY 
14334 | 


SCREW 
TIGHTEN TO 
1.8-2.6 Nm 
(16-23 IN-LB) 


LENS 
13783 


VIEW SHOWING INSTALLATION OF DOME LAMP FOR 124” W.B. VAN MODELS 
E-150 — E-350 DOME LAMP — TYPICAL 


BRACKET 
WIRING 
ASSEMBLY 1552184 
14334 WIRE 54 А 
GREEN/YELLOW 92 
WIRE 54 STRIPE 4% 
GREEN/YELLOW 4% 
STRIPE 
WIRE 53 «у» HEADLINER 
BLACK/BLUE FRONT OF 
STRIPE VEHICLE WIRE 53 
BLACK/BLUE 
STRIPE 
DOME 
LAMP 
13786 
LENS 
13783 LENS 
13783 


DOME LAMP (BUG EYE) 


DOME LAMP FOR XL WAGON MODELS FOR XLT WAGON MODELS 


FRONT OF 
VEHICLE 


17-02-2 


BRACKET 
1552184 


K14214-A 


17-02-3 Lighting — Interior 17-02-3 
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DESCRIPTION AND OPERATION (Continued) 


F-150 —F-350 —F-Super Duty Chassis Cab and 
Bronco 


The overhead dome lamp and map-dome lamp are 
located above the rear window on regular cab 
F-150—F-350—F-Super Duty Regular Cab and is 
located above the rear of the front seat on Super Cab 
and Bronco. The bulbs are energized when the 
headlamp switch knob is turned fully 
counterclockwise. 


Map/Dome Lamp —F-150 —F-350 — F-Super 
Duty 


a Ф А Т — == 
Eo di FRONT OF VEHICLE 
WIRE 54 E 


GREEN/YELLOW STRIPE A 
—,P “< 


WIRING ASSEMBLY 14334 


WIRE 53 BLACK/BLUE STRIPE SLACK/BLUE STRIPE 


LAMP ASSEMBLY —13776 
DOME LAMP 
ASSEMBLY —13776: 


BULB 


“А САЅКЕТ 


i 


| mnt А 


SCREW-52814-S36 — b X 


SCREW-—52814-S36 


LENS— 13783 


DOME LAMP MAP/OOME LAMP ASSEMBLY K3969-28 


17-02-4 


Lighting —Interior 


17-02-4 
DESCRIPTION AND OPERATION (Continued) 


Map/Dome Lamp — Bronco — Without Headliner 
Shown 


TO FRONT Ж Q 
EHICLE 
pne 5%, 


DOME LAMP 
ASSEMBLY —13776 


WIRING ASSEMBLY —14334 


ы 


WIRE 53 BLACK/BLUE STRIPE 


SCREW-—52814-S36 


LENS— 13783 


STANDARD LAMP 


Map Lamp —F-150 —F-350 — Super Cab, F-Super 
Duty 


WIRE 53A WIRE 54 


BLACK/LT. BLUE 
STRIPE 


I) WIRING 
ASSEMBLY 


BULB 


14334 
MAP LAMP R i 
ASSEMBLY es SCREW 
13776 52814 
LENS 
13783 


MAP/DOME LAMP 


TO FRONT OF VEHICLE 


Jn | 
WIRE 53 BLACK/BLUE STRIPE 


MAP LAMP 
ASSEMBLY —13776 


ө WIRE 54 
GREEN/YELLOW STRIPE 


" WIRING ASSEMBLY 
SS. 14334 


` 


SWITCHES 


 — š 
= ines 4-S36 


LENS—13783 


R.P.O. LAMP K3970-28 


M 


FRONT OF VEHICLE 


~ 
> S< 


HEADLINER 


WIRE 53 
BLACK/LT. BLUE STRIPE 


WIRING 
ASSEMBLY 


MP 
ASSEMBLY 
13776 


17-02-5 Lighting —Interior 


DESCRIPTION AND OPERATION (Continued) 


All models of the F-150 through F-350—F-Super 
Duty, Bronco, and Econoline are equipped with door 
jamb switches which also control the dome lamp. 


The cargo lamp on F-150 through F-350—F-Super 
Duty Regular Cab, Crew Cab and Super Cab series is 
located above the rear window outside and is 
controlled by the headlamp switch being turned fully 
counterclockwise. 


The cargo lamp and switch for Bronco vehicles is 
located at the rear left side of the cargo area. 


The engine compartment lamp is located on the 
bottom center of the hood and is energized when the 
hood is raised. 


The courtesy lamps for the Bronco and F-150 through 
F-350, F-Super Duty are located under the instrument 
panel on the RH and LH sides. These lamps are 
energized by door jamb switches and by turning the 
headlamp switch fully counterclockwise. 


The glove compartment lamp is energized by opening 
the glove compartment door. 


Dome and Map Lamp Combination — F-150 — 
F-350, F-Super Duty and Bronco 


The two map lamps are located on each side of the 
dome lamp housing. The map lamps are operated 
independently of the dome lamp by two switches 
located at each map lamp housing. The dome lamp is 
actuated by turning the headlamp switch control knob 
fully counterclockwise. The dome lamp is also 
energized by a switch in the pillar when the doors are 
opened. 


Engine Compartment Lamp 


E-150—E-250 models may be equipped with ап 
optional engine compartment lamp. The lamp is 
mounted to the hood in the engine compartment. 


REMOVAL AND INSTALLATION 


Dome Lamp 
Bronco 


Carefully pry the dome lamp lens at the corners from 
the housing. Remove the two screws retaining the 
map lamp lens housing to the lamp base and remove 
the bulbs. To remove the lamp base, remove the four 
retaining screws. To install, reverse procedure. 


F-150—F-350 —F-Super Duty and E-150 — E-350 
To replace bulb, snap lens out of lamp body and 
remove bulb from retainers. 

To remove lamp body, remove retaining screws. 

To install, position lamp body over screw holes and 


install retaining screws to 1.8-2.6 N-m (16-23 in Ibs). 
Push on lens to snap into position. 


Cargo Lamp 


F-150 —F-350 — F-Super Duty Regular Cab and 
Crew Cab 


To remove the cargo lamp assembly on the F- 150 
through F-350 and F-Super Duty series trucks, 
remove the two lens and door retaining screws and 
remove the lamp assembly. To install, reverse 
procedure. 


Cargo Lamp —F-150 —F-350, F-Super Duty 


WIRING ASSEMBLY —14334 


LAMP ASSEMBLY —15550 


SCREW--N610053-S45X 
K3974-1A 


On the E- 150—E-350, unsnap the lens, remove the 
two lamp body attaching screws. Disconnect the 
wiring assembly and remove the lamp body. To install, 
reverse procedure. 


Bronco 


On Bronco vehicles, carefully unsnap cargo lamp 
assembly from side of vehicle. Disconnect wiring 
assembly and remove lamp body. To install, reverse 
procedure. 


17-02-5 
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REMOVAL AND INSTALLATION (Continued) 


Cargo Lamp — Bronco 


BODY SI WIRING m 
TRIM ANEL ASSEMBLY A == 2 
14334 


y WIRING 


ASSEMBLY 
РА 14334 


SWITCH 


WIRING 
ASSEMBLY 


7224 
s. 
* 


LAMP + 
ASSEMBLY 
13704 
i o 
FRONT OF VEHICLE 
ASSEMBLY WIRING 
13704 ASSEMBLY 


14A504 
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REMOVAL AND INSTALLATION (Continued) 


Courtesy Lamp Switch —Door Jamb Installation 

Removal To install the switch in the pillar, pull the wiring ` 
connector and wiring through the switch mounting hole 
in the pillar and connect the switch to the connector. 
Then twist the wiring and switch 4-1 / 2 turns 


Unscrew the hex sleeve nut from the pillar. Extract 
switch and pull the wiring connector off the switch. 


Retention of courtesy lamp switch to the (1440 1) counterclockwise, and push the wiring and connector 
wiring connector is by one of three tabs positioned back through the mounting hole. Screw the switch into 
120 degrees apart on the switch. If, when the switch is the pillar until it is seated. Close and open the door to 
disconnected from the wiring connector, the engaged ensure the courtesy lamp is operating properly. 


locking tab breaks off, the switch must be rotated 120 
degrees to engage a new tab. When all three tabs 
have been broken, the switch must be replaced. 


17-02-8 
REMOVAL AND INSTALLATION (Continued) 


Courtesy Lamp Switch 


TABS EXPOSED SHOW 
-. LOCKING PORTION 
DAMAGED | 


UNDAMAGED 
LOCKING TAB 


DAMAGED 
LOCKING TAB 


SELF-THREADING 
NUT 


VIEW A 


SWITCH ! 
ASSEMBLY 
13713 


CONNECTOR 
PART OF (14401) WIRING 


/ ЖА 


LOCKING SLOT FOR RETAINING TAB 
SECURING SWITCH TO WIRING 


CONNECT WIRING AND TWIST 
SWITCH AND WIRING 4 1/2 TURNS 

COUNTERCLOCKWISE PRIOR TO 
SWITCH INSTALLATION 


THREADS IN DOOR PILLAR 
CUT BY SELF-THREAD 
CUTTING NUT OF SWITCH 
MADE WITH ORIGINAL 
INSTALLATION 


PILLAR 
K2762-1C 


Courtesy Lamp Wiring 


WIRING 


R.H. DOOR INSTALLATION 
SHOWN L.H. DOOR TYPICAL 


Lighting— interior 


Engine Compartment Lamp 
E-150—E-250 (Optional) 


Bulb replacement requires only removal of the bulb 
and installation of the new bulb. No lens or door is used 
on the engine compartment lamp. 


17-02-8 
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Lighting —Rear 


SECTION 17-03 Lighting—Rear 


SUBJECT PAGE SUBJECT 

DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION 
Stoplamp Switch ................................................... 17-03-1 Backup Lamp Switch ........................................... 17-03-19 
Turn Signal/Hazard Warning Flashers .................... 17-03-3 F-250—F-350 and F-Super Duty Chassis 

DIAGNOSIS AND TESTING COD I ——————— бақ аЛар 17-03-15 
Bulb Socket Ground Test ....................................... 17-03-7 Flasher Units ....................................................... 17-03-23 
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VEHICLE APPLICATION 


Е-150--ЕЗ50, F-150—F-350, F-Super Duty and Bronco 


Vehicles 


DESCRIPTION AND OPERATION 


Stoplamp Switch 


E-150 — E-350, F-150 — F-350, F-Super Duty and 
Bronco 

The mechanical stoplamp switch assembly, installed 
on the pin of the brake pedal arm, straddles the 
master cylinder push rod, but is not attached directly 
to the push rod. The switch assembly moves with the 
pedal arm when the brake pedal is depressed. 


The switch actuating pin is held by spring pressure 
against the rear end of the push rod. Because of the 
slight clearance between the eye of the master 
cylinder push rod and the brake pedal arm pin, the pin 
and the switch move forward slightly before the push 
rod moves when the pedal is depressed. This relative 
movement between the switch and the end of the push 
rod moves the actuating pin rearward in the switch, 
closing the switch contacts and completing the circuit 
to the stoplamps. 


17-03-1 


17-03-2 
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DESCRIPTION AND OPERATION (Continued) 


STOPLAMP 
SWITCH 
ASSEMBLY 


BOOSTER BRAKE PEDAL 


PUSH ROD 


BRAKE PEDAL ARM 
(BRAKES NOT APPLIED) 


SWITCH 
CONTACTS 


SWITCH 
ACTUATING PIN 


STOPLAMP 
I SWITCH SPRING 


PEDAL MOVEMENT AS 
BRAKES ARE APPLIED 
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DESCRIPTION AND OPERATION (Continued) 


E-150 — E-350 Turn Signal and Hazard Warning 


When the brake pedal is released, the switch moves 
rearward in relation to the push rod. The spring in the 
switch returns the actuating pin to its normal position, 
opening the switch contacts and interrupting the circuit 
to the stoplamps. 


Turn Signal/Hazard Warning Flashers 


The turn signal /hazard warning flasher switch is 
located in the upper steering column hub. The turn 
signal switch is operated by a lever on the LH side of 
the hub. The hazard warning flasher switch is located 
on the RH side of the hub. Two flasher units are used, 
one for the turn signal circuit and the other for the 
hazard warning flasher circuit. 


Оп Е-150--Е-350, the turn signal flasher is mounted 
on the front of the fuse panel. The hazard warning 
flasher is mounted to the back of the fuse panel, 
behind the turn signal flasher. On F-150—F-350, 
F-Super Duty and Bronco, the turn signal flasher is 
mounted on the front of the fuse panel and the hazard 
warning flasher is mounted on the side panel of the 
instrument panel. 


To operate the turn signals, the ignition switch must be 
in the RUN position on the F-150—F-350, F-Super 
Duty Chassis Cab and Bronco. The ignition switch 
must be in either the ACC or RUN position to operate 
the turn signals on E- 150—E-350. The hazard 
warning system is operated independently of the 
ignition switch by actuating the hazard warning switch. 


Flashers 


WIRING TURN 
POWER WINDOWS “ASSEMBLY SIGNAL 


AND DOOR LOCK 14401 FLASHER MOUNTING 
CIRCUIT BREAKER ASSEMBLY BRACKET 
13350 14A465 


КА 53 WAY EMERGENCY 
BD CONNECTOR WARNING FLASHER 
SA TO WIRING 13350 
ASSEMBLY 
12A581 
SEAT BELT 
WARNING SWITCH 
ASSEMBLY 


WINDSHIELO WIPER 108924 
CIRCUIT BREAKER i 
14526 
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DESCRIPTION AND OPERATION (Continued) 


F-150 —F-350, F-Super Duty and Bronco Turn 


Signal 
| WIRING 
УУ JM — ASSEMBLY 
— 4% 14401 TURN SIGNALS 
2% AND BACK-UP LAMPS 
BLOWER AA 
MOTOR 
(30A) EMERGENCY 
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ge Ў АК BoC RADIO 
INSTRUMENT PANEL KZ j аф, \ (15 АМР) 
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HORNS AND CIGAR 
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^ лг) 6 VIEW SHOWING INSTALLATION 
z OF FOG LAMP WIRING 
TO INDICATOR PEO at AAT SZ 
LAMPS-13A705 < QE S Z тет ч 
К4107-20 


Arrr 


17-03-5 


DESCRIPTION AND OPERATION (Continued) 


F-150 —F-350 and Bronco Hazard Warning 
Flasher 


pum Ш-- 


e D. — 2 4 
Еж m 
SS ] 


P 
Ü 


еее wawww 


FLASHER 
ASSEMBLY 
13350 


DIAGNOSIS AND TESTING 


Circuit Common Points 


Common point diagnosis should be used to isolate or 
pinpoint the most probable cause of a problem in a 
multi-load circuit (a circuit with more than one 
operating component) without making any tests. If one 
system functions properly but another does not, the 
problem must be in the part of the circuit unique to the 
inoperative system. 
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Circuit Common Points 


TURN SIGNAL 
SWITCH 


HAZARD 
FLASHER 
SWITCH 


TURN SIGNAL STOPLIGHT 
FLASHER SWITCH 

HAZARD 

FLASHER 


RIGHT FRONT (e 
T/S 


є Э) 


RIGHT REAR Ы LEFT REAR 
T/S & STOPLIGHT T/S & STOPLIGHT 
K3701-B 


If more than one circuit does not operate, check for 
blown fuses. Refer to Section 18-01, Electrical Wiring 
and Circuit Protection. 


Turn Signal Flasher Power Test 
Turn ignition switch to RUN position. 


Connect 12-volt test lamp to a good ground. 


For E-150—E-350, F-150—F-350—F-Super 
Duty, remove flasher from fuse panel and contact 
probe of test lamp to upper horizontal terminal in 
fuse panel. If test lamp illuminates, power flow to 
flasher is good. If test lamp does not illuminate, 
power is disrupted between flasher and power 
source. Feed circuit must be repaired. 


Turn Signal Switch Power-In Test 
1. Turnignition switch to RUN position. 


2. Connect 12-volt test lamp to a good ground. 
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DIAGNOSIS AND TESTING (Continued) 


Contact probe of test lamp to the wire connection 
at the switch (light blue wire, circuit No. 44). If 
test lamp illuminates, power flow to switch is 
good. Test lamp should illuminate intermittently 
due to action of flasher. If test lamp does not 
illuminate after ten seconds of continuous 
contact, power flow is disrupted between turn 
signal flasher and switch. Feed circuit No. 44 
(light blue wire) must be repaired, or flasher must 
be replaced. 


TO GROUND SWITCH WIRING CONNECTOR 
12-VOLT TEST LAMP 


Ze mmm 
> ТІШІШІН) 


K3703-1B 


Turn Signal Switch Power-Out Test 
1. Turnignition switch to RUN position. 


2. Position turn signal switch lever to ON position for 
LH and RH turns as required. 


3. Connect 12-volt test lamp to a good ground. 


Contact probe of test lamp to the wire connection 
at the switch to check for continuity to the 
following turn signal lights: 


Left-Front (green wire with white stripe—Circuit 
No. 3). 

Left-Rear F-150—F-350—F-Super Duty (light 
green wire with orange stripe—Circuit No. 9; 
E-150—E-350—yellow wire with black 

stripe— Circuit No. 283). 


Lighting — Rear 


ЧТОТО 


те-- ІІІ) 
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Right-Front (white wire with blue stripe— Circuit 
No. 2). 
Right-Rear F-150—F-350—F-Super Duty 
Chassis Cab (orange wire with light blue 
stripe— Circuit No. 5; E-150—E-350—green 
wire—Circuit No. 282). 
Test lamp should illuminate intermittently, due to action 
of flasher. 


NOTE: The test lamp may not illuminate because of a 
rapid flash cycle which can be caused by an overload. 


If the continuity through switch is not okay, repair or 
replace the switch as required. 


It is important to note that the turn signal switch can 
also be tested by substitution. 


Turn Signal Switch Test By Substitution 


The turn signal switch can also be checked by 
plugging a new unit into the main wiring harness. 


ee SUBSTITUTE 

IIIA TURN SIGNAL 

MILI SWITCH ANO 
HARNESS 


ORIGINAL TURN SIGNAL 
SWITCH HARNESS 
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DIAGNOSIS AND TESTING (Continued) 


Operate the controls to determine if the circuits 
(including the hazard flasher) function. If the circuits 
function with the substitute turn signal switch and 
harness, repair or replace the original turn signal 
switch as necessary. If the circuits do not function, 
further testing must be done to isolate the inoperative 
circuit. 


Bulb Sockets Power Test 
Turn ignition switch to RUN position. 


Position turn signal switch lever to ON position for 
LH or RH turn as required. 


Connect 12-volt test lamp to a good ground. 


Contact probe of test lamp to the wire connection 
at the bulb socket to check for continuity to the 
following turn signal lamps: 


Left-Front (green wire with white stripe—Circuit 
No. 3). 


Left-Rear F-150—F-350, F-Super Duty (light 
green wire with orange stripe— Circuit No. 9; 
E-150—E-350—yellow wire with black 
stripe—Circuit No. 283). 


Right-Front (white wire with blue stripe—- Circuit 
No. 2). 


Right-Rear F-150—F-350, F-Super Duty (orange 
wire with light blue stripe—Circuit No. 5; 
E-150—E-350—green wire—Circuit No. 282). 


If the continuity to bulb socket is not okay, repair 
circuit(s) between turn signal switch and lamp 
sockets. 


| VOLT. TO GROUND 
TEST LAMP o rM 
BULB SOCKET 


— 
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Bulb Socket Ground Test 


1. 
2. 


3. 


Turn ignition switch to RUN position. 


Position turn signal switch lever to ON position for 
LH or RH turn as required. 


Connect 12-volt test lamp to ground strap on 
lamp socket. 


Contact probe of test lamp to the wire connection 
at the lamp socket to check for continuity to 
ground. 

If test lamp illuminates, ground is good. 


If test lamp does not illuminate, ground circuit is 
incomplete and must be repaired. 


12-VOLT 
TEST LAMP 


Шаа ee 


- 


BULB SOCKET 


GROUND STRAP 
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Hazard Warning Flasher Power Test 


T 
2. 


Connect a 12-volt test lamp to a good ground. 


Contact probe of test lamp to the wire connection 
at hazard flasher socket (red wire with 
white—Circuit No. 383). Hazard warning flasher 
is mounted to the back of the fuse panel, behind 
the turn signal flasher on E-150—E-350. On 
F-150—F-350, F-Super Duty and Bronco, the 
hazard warning flasher is mounted on the RH end 
panel of the instrument panel. 


If test lamp illuminates, power flow to hazard 
warning flasher is good. 


17-03-8 


DIAGNOSIS AND TESTING (Continued) 


If test lamp does not illuminate, power flow is 
disrupted between fuse and flasher. Feed circuit 
(red wire with white stripe— Circuit No. 383) 
must be repaired. 


Hazard Warning Flasher Switch Test In Turn 
Signal Switch Assembly Power Test 
1. Connect a 12-volt test lamp to a good ground. 


2. Contact probe of test lamp to the wire connection 
at the turn signal switch (white wire with red 
stripe—Circuit No. 385) as shown. 


If test lamp illuminates, power flow to switch is 
good. 


If test lamp does not illuminate, power flow is 
disrupted between the flasher and the switch. 
Feed circuit (white wire with red stripe— Circuit 
No. 385), or flasher must be replaced. 


DIAGNOSIS GUIDES 


The following Diagnosis Guides can be used with the 
test procedures described above as an aid when 
diagnosing the turn signal and hazard warning 
systems. 
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CIRCUIT 383 
RED/WHITE HASH 


CIRCUIT 385 
WHITE/RED HASH 


TURN SIGNAL "A 
7 / 
ZZ 
А етс, 
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12-VOLT TEST LAMP 
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TURN SIGNAL LAMPS LIGHT BUT ОО NOT FLASH ON BOTH SIDES 


TEST STEP RESULT ACTION TO TAKE 
“үз [VERIFY CONDITION ьн 


DISCONNECT FLASHER 


e Disconnect turn signal flasher. 
ө Turn on signals. 


Lamps go out on the 
side being operated 


Lamps remain on 


REPLACE flasher with 
known good unit. 
REPEAT test. 


CORRECT short in 
wiring and INSTALL 
original flasher. REPEAT 
test. 
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DIAGNOSIS GUIDES (Continued) 


TURN SIGNAL LAMPS — ALL LAMPS INOPERATIVE 


TEST STEP RESULT ACTION TO TAKE 


| 2.0 | VERIFY CONDITION 
e Verify the condition making sure hazard warning 
switch is in the OFF position. 


| 21 | CHECK FUSE 


REPLACE fuse. If fuse 
blows again, CHECK for 
short circuit(s). 


GO to 2.2. 


€ Check operation of a circuit that shares the same 
fuse — or check fuse. 


| 22 | CHECK TURN SIGNAL FLASHER 


e Substitute a known good tum signal flasher. 


GO to 2.3. 


Problem corrected. 
REPEAT test. 


| 2.3 | CHECK POWER TO FLASHER 


€ Check for power to the turn signal flasher. 
F-150 — F-350, F-Super Duty and Bronco Circuit 
No. 298 (P/O). 
E-150 — E-350 Circuit No. 8 (O/Y). 


REPAIR feed circuit. 


GO to 2.4. 


| 24 | CHECK POWER TO SWITCH 


ө Check for power to turn signal switch (Lt. Blue wire). 
Circuit No. 44. 


REPAIR circuit between 
turn signal flasher and 

switch (blue wire). Circuit 
No. 44. 


GO to 2.5. 


W 
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| 2.5 | CHECK TURN SIGNAL SWITCH 


e Connect 12-volt test lamp to a good ground and, Switch is 


with tum signal switch on, check for power out of 
Switch: 

E-150 — E-350 and F-150 — F-350 — F-Super Duty 
LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 

RH Front — Circuit No. 2 (W/BK) 

RH Rear — Circuit No. 282 (GR) 

Bronco: 

LH Front — Circuit No. 3 (LG/W) 

LH Rear — Circuit No. 9 (LG/O) 

RH Front — Circuit No. 2 (W/LB) 

RH Rear — Circuit No. 5 (O/LB) OR 


€ Check the turn signal switch by plugging a new unit | Switch is 


into the main wiring hamess. 


| 26 | CHECK FOR POWER TO SOCKETS 


€ Check for power to bulb sockets with tum signal 
switch on: 

E-150 — E-350 and F-150 — F-350 — F-Super Duty 
LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 

RH Front — Circuit No. 2 ((W/BK) 

RH Rear — Circuit No. 282 (GR) 


Bronco: 

LH Front — Circuit No. 3 (LG/W) 
LH Rear — Circuit No. 9 (LG/O) 

RH Front — Circuit No. 2 (W/LB) 
RH Rear — Circuit No. 5 (O/LB) 


Lighting —Rear 17-03-10 
DIAGNOSIS GUIDES (Continued) 
TURN SIGNAL LAMPS — ALL LAMPS INOPERATIVE (Cont'd.) 


TEST STEP | RESULT ACTION TO TAKE 


GO to 2.6. 


REPAIR or REPLACE 
tum signal switch. 


REPAIR circuit(s) 
between turn signal 
switch and bulbs. 


CHECK all bulbs and 
assure good ground. 
REPEAT test. 
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DIAGNOSIS GUIDES (Continued) 


TURN SIGNAL LAMPS — ONE OR MORE LAMPS INOPERATIVE 


TEST STEP RESULT ACTION TO TAKE 


E w ишш 


| 3.1 | CHECK FOR POWER TO SOCKETS 


€ Check for power to bulb socket(s) with turn signal 
switch on: 

E-150 — E-350 and F-150 — F-350 — F-Super Duty 

LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 

RH Front — Circuit No. 2 (W/BK) 

RH Rear — Circuit No. 282 (GR) 

Bronco: 

LH Front — Circuit No. 3 (LG/W) 

LH Rear — Circuit No. 9 (LG/O) 

RH Front — Circuit No. 2 (W/LB) 

RH Rear — Circuit No. 5 (O/LB) ! 
NOTE: If one or both of the instrument panel bulbs do 
not flash, check for power to the bulbs, check the 
bulb, and/or ground. 


GO to 3.2. 


GO to 3.3. 


| 3.2 | CHECK FOR POWER OUT OF SWITCH 


ө Connect 12-voit test lamp to a good ground and, 
with tum signal switch on, check for power out of 
switch: 

E-150 — E-350 and F-150 — F-350 — F-Super Duty 
LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 

RH Front — Circuit No. 2 (W/BK) 

RH Rear — Circuit No. 282 (GR) 

Bronco: 

LH Front — Circuit No. 3 (LG/W) 

LH Rear — Circuit No. 9 (LG/O) 

RH Front — Circuit No. 2 (W/LB) 

RH Rear — Circuit No. 5 (O/LB) OR 


ө Check the turn signal switch by plugging a new unit 
into the main wiring hamess. 


| $3 | CHECK FOR GROUND. 


€ Check for ground to socket. 


REPAIR or REPLACE 
turn signal switch. 


Switch is 


REPAIR circuits between 
Switch and bulb socket. 


Switch is 


REPAIR socket ground. 


REPLACE bulb. 
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DIAGNOSIS GUIDES (Continued) 


ONE TURN SIGNAL LAMP DOES NOT LIGHT 


x TEST STEP RESULT ACTION TO TAKE 
743 VERIFY THE CONDITION Towa 
| 41 | CHECK BULB 


€ Check bulb of inoperative turn signal lamp. 


REPLACE bulb. 


GO to 4.2. 


Газ [GHECKFOWER U U U 


€ Check for power at bulb socket. 


REPAIR circuit from 
socket to turn signal 
Switch. 


SERVICE ground to 
socket. 
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HAZARD WARNING FLASHER LAMPS DO NOT TURN ON 


| TEST STEP RESULT ACTION TO TAKE 
| 5.0 | VERIFY CONDITION 
| 5.1 | CHECK STOPLAMPS 


€ Check stoplamps and turn signal operations. REFER to turn signal 
diagnosis to resolve 
problem and/or 
SERVICE or REPLACE 
feed circuit or 
connections in fuse 


block or to fuse block. 


GO to 5.2. 


| 5.2 | CHECK CIRCUIT BETWEEN FUSE & FLASHER 


e Check circuit between fuse and flasher connector, REPAIR circuit wiring as 
flasher and hazard flasher switch and between required. 
hazard flasher switch and bulb feed. 


CHECK hazard flasher 
switch, or turn signal 
Switch, or turn signal 
switch assembly. 
SERVICE or REPLACE 
as required. 
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DIAGNOSIS GUIDES (Continued) 


. HAZARD WARNING FLASHER LAMPS TURN ON, BUT DO NOT FLASH 


|. TEST STEP x RESULT ACTION TO TAKE 


ü mE пш _ 


| 6.1 | CHECK TURN SIGNAL | | 


e Check operation of turn signal operation. @ REFER to turn signal 


diagnosis to resolve the 
| 6.2 | CHECK POWER TO HAZARD FLASHER | 
e Check for power to the hazard warning flasher. Red (OR 
wire with white stripe circuit No. 283. : 
e Substitute a known good hazard warning flasher. 


problem. 
| 6.3 | CHECK CIRCUIT NO. 385 FOR POWER 


ө Check for power to the hazard warning flasher 
switch in the turn signal switch assembly. Circuit 
No. 305 (W/R). 


GO to 6.2. 


GO to 6.3. 


Problem corrected. 


SERVICE circuit 
| between hazard warning 
flasher and switch. 

Circuit No. 385 (W/R). 


GO to 6.4. 


| 64 | CHECK FOR POWER OUT OF SWITCH 


SERVICE or REPLACE 
Switch. 


e Connect 12-volt test lamp to a good ground and, 
with hazard warning flasher switch on, — check for 
power out of switch: 

E-150 — E-350 — F-150 — F-350 — F-Super Duty 

LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 

RH Front — Circuit No. 2 (W/BL) 

RH Rear — Circuit No. 282 (GR) 
. Bronco: 

LH Front — Circuit No. 3 (LG/W) 

LH Rear — Circuit No. 9 (LG/O) 

RH Front — Circuit No. 2 (W/LB) 

RH pod — Circuit No. 5 (O/LB) 

R 

Check the hazard warning flasher switch by 

plugging a new unit into the main wiring harness. 


Switch 


SERVICE or REPLACE 
circuit as required. 
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DIAGNOSIS GUIDES (Continued) 


REAR HAZARD WARNING FLASHER LAMPS DO NOT LIGHT 


TEST STEP RESULT ACTION TO TAKE 


“то [VERIFY CONDITION с 
| 71 | CHECK REAR STOPLAMPS 


€ Check rear stoplamps. (Both rear stoplamps should 
light.) 


SERVICE rear stoplamp 


circuit. 


(ок) GO to 7.2. 
[72 [CHECK TURN SIGNALLAMPS — _ 


€ Check turn signal lamps. Lamps 
€ Check turn signal switch. 


REPLACE switch. 
Switch REPLACE lamp bulbs. 
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REMOVAL AND INSTALLATION 


Rear Lamps Rear Lamp — E-150 — E-350 
F-150 —F-350 Style Side Pickup, Bronco and 


E-150—E-350 TAIL, STOP AND TURN REAR LAMP LENS 


SIGNAL BULB —13465-B Does qaid 
Removal and Installation x 13404-A A 


To replace a bulb in the combination taillamp, SCREW-56002-S46 
stoplamp, reflex and backup lamp, remove the screws 

that retain the lamp lens assembly to the vehicle and 

pull lamp lens away from vehicle. Turn the socket with 

the burned out or broken bulb counterclockwise and 

replace the bulb. Install by turning clockwise into 

housing. Install lamp lens and retaining screws to 

vehicle. 


NOTE: Bulb sockets can be easily accessed inside 
untrimmed Econoline vans. 


NOTE: If lamp body or lens is damaged, replace entire 
lamp assembly. Lens and body are not serviced if WIRING 
separately. jesse 


— BULB-13465-A SCREW-—56002-S46 
(BACK UP) 


NUT -383356.S K3252:19 


17-03-15 
REMOVAL AND INSTALLATION (Continued) 


Rear Lamps — Bronco and Ғ-150--Ғ-350 
Styleside and F-Super Duty 


REAR LAMP 
LENS ASSEMBLY 
13404 (RH) 


13405 (LH) TAIL, STOP WIRING 


AND TURN ASSEMBLY 
22. SIGNAL 13A409 
BULB-13465 


BACKUP LAMP 
BULB-13465 


| NUT 
383356-S 


WIRING 
56000 ASSEMBLY 


(4 REQ'D) Тат 
VIEW SHOWING INSTALLATION OF 


RH REAR LAMP ASSEMBLY, 
LH REAR LAMP ASSEMBLY SYMMETRICALLY OPPOSITE. 


K3961-G 


F-250—F-350 and F-Super Duty Chassis Cab 
Removal and Installation 


The bulbs in the rear lamp body can be replaced by 
removing the lens retaining screws and pulling lens 
away from vehicle. 


To replace the lamp assembly, remove the two nuts 
from the mounting studs. Disconnect the two 
connectors (red-black stripe wire and wire with green 
insulator) inside the frame side rail. Unhook the wires 
from the retaining clip and pull the wires out. Insert the 
studs of the replacement lamp body into the holes of 
the lamp mounting bracket. Tighten the stud nuts to 
16-26 N-m (12-20 ft-Ib). 
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17-03-15 


NUT AND WASHER 
BOLT ASSEMBLY-34661 
55653 TIGHTEN TO 

(4 REQ'D) 16-26 N:m (12-20 FT-LB) 


GROMMET 
N805391 


NUT AND WASHER | 
34659 REAR 


LAMP 
(4 REQ'D) 
TIGHTEN TO ce 
4-9 N:m — 
(3-7 FT-LB) 
VIEW SHOWING INSTALLATION OF 
L.H. REAR LAMP ASSEMBLY 


GROMMET NUT AND 
^ N805391 WASHER-34659 
TIGHTEN TO 
4-9 N:m (3-7 FT-LB) 


NUT AND WASHER |P 
34661 | 


ТІОНТЕМ ТО 
16-26 М-т 
(12-20 FT-LB) 


REAR LAMP 
ASSEMBLY 
13404 
VIEW SHOWING INSTALLATION OF 
R.H. REAR LAMP ASSEMBLY K14212-A 


Rear Marker Lamps 
Е-150--Е-350 
Removal and Installation 


Replacement of the bulb, the lamp assembly, or the 
socket and wiring assembly requires removal of the 
lamp assembly from the side of the vehicle as shown. 
Disengage the bulb socket from the rear of the lamp 
assembly by turning counterclockwise. With the 
socket disengaged the lamp bulb can be replaced. If 
the socket and wiring assembly is to be replaced, 
disconnect the wiring at the connector and ground 
Screw. 


NOTE: Bulb socket can be easily accessed inside 
untrimmed Econoline vans. 
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REMOVAL AND INSTALLATION (Continued) 


License Plate Lamp 
All F-150—F-350, (with Rear Bumper) and 
Bronco 


WIRING ASSEMBLY 


13412 BULB WIRING ASSEMBLY 
(F-150 — F-350)-14405 (BRONCO) 13730 13412 
iy u On ERONI F-350)-14405 
- B “ СО) 
— mni << 
гра зы Өе» 


REAR LICENSE LAMP 


ASSEMBLY-13550 REAR LICENSE LAMP 


ASSEMBLY-13550 


VIEW SHOWING INSTALLATION OF LICENSE 
LAMP ASSEMBLY WITH STRAIGHT BUMPER FOR 
F-150 — F-350 STYLESIDE AND BRONCO 


WIRING WIRING 
ASSEMBLY ASSEMBLY 
13412 " : 13412 
» dii 2% Li = g кш NE 
= < - QX 
cm BULB a as 
| 13730 | oe RE 
— N ive =- 
REAR LICENSE | - G JN | 
— NI A REAR LICENSE 
LAMP ASSEMBLY 9 2 = 95 << | LAMP ASSEMBLY 
13550 Ж e 82 13550 
CE ma ciu d ) - 
SOC MNT. e о `x. b M MN 
— 2 оеФо — \ 
be a ИДЕИ БЕ 


VIEW SHOWING INSTALLATION OF LICENSE 


LAMP ASSEMBLY WITH STEP-UP BUMPER 


Bulb 
Removal and Installation 


To replace the rear license lamp bulb, rotate socket 
one-quarter turn from backside of lamp and remove 
the bulb. To install, reverse removal procedure. 


Lamp Assembly 
Removal and installation 


To remove the lamp assembly, push lamp assembly 
out from behind or pry out from outside. To install, 


reverse removal procedure. 


K3962-C 


All F-150 —F-350, (Without Rear Bumper) 


REAR LICENSE LAMP 


WIRING 
ASSEMBLY ASSEMBLY 


13550 


© 
ЖО ж LICENSE 
52786 BRACKET 
F-150 — F-350 STYLESIDE WITHOUT BUMPER 


K14213-A 
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REMOVAL AND INSTALLATION (Continued) 


Bulb 
Style Side Only 
Removaland Installation 


1. Remove screw retaining rear license lamp cover 
to assembly. 


2. Removethe bulb and replace with a new bulb. 


3. Install cover and screw to rear license lamp 
assembly. 


Lamp Assembly 

Removal and Installation 

1. Remove two screws that retain the assembly to 
license bracket. 

2. Disconnect wiring connector. 


To install, connect wiring connector to lamp 
assembly. Position lamp assembly to license 
bracket and install the two retaining screws. 


Flare Side Only 
Removal and Installation 


1. Remove two screws that retain the lamp 
assembly. 


2. Remove lamp socket from lamp assembly by 
rotating socket counterclockwise one-eighth-turn 
and pull socket from lamp body. Remove bulb by 
pulling outwards. 


3.  Toinstall, push bulb into socket. 
4. Installlamp andretaining screw. 


E-150—E-350 
Removal and Installation 


To replace the bulb of the E- 150—E-350 license plate 
lamp assembly remove the door trim panel, refer to 
Section 01-05, Trim and Ornamentation—Interior for 
Removal and Installation procedures. Remove the 
lamp socket from the lamp assembly from inside the 
LH rear door by twisting counterclockwise. Remove 
the bulb, install a new bulb and twist the socket into 
the lamp assembly. 
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17-03-18 Lighting —Rear 


REMOVAL AND INSTALLATION (Continued) 


License Plate Lamp —E-150 — E-350 


SCREW 
N801846 
3.3-4.5 N:m 
(2.5-3.3 FT-LB) 


т 


FRONT ОҒ VEHICLE 


WIRING 
ASSEMBLY 
13412-A 
WIRING NUT 
TERMINAL ASSEMBLY 384273 
ASSEMBLY | NUT 13412 0.9-1.1 Nem 
14A658 383356 (8-10 IN-LB) 
(4 REQ'D) Sa 
š i | : : m BULB 
A Ç Бу Ba 13465 
а EM NM ee ee 
CREW | 
K í SCREW 
EARRA ASSEMBLY (4 REQ'D) 
амы 13550 0.8-1.7 Nm SHIELD 
(2 REQ'D) VIEW B (7-15 IN-LB) cao dE 
K14474-B 


To replace the lamp assembly, remove the two screws Stoplamp Switch 
retaining each lamp to the door of the lamp assembly 
from the door. To install, reverse this procedure. E: 150 — E350, F-150—F350, F-Super Duty and 
Tighten the lamp assembly retaining screws to 0.8-1.7 кетер 
N-m (7-15 in-Ib). WIRING 
еқ NYLON 
TO FRONT HAIR PIN 
оғ уенкік — BUSHINGS | CLIP 


PUSH ROD TO CIRAN 
MASTER CYLINDER Jr ME - STOPLAMP 


PEDAL 
ASSEMBLY BUSHING —  «6833.1A 
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REMOVAL AND INSTALLATION (Continued) 


Removal and Installation Backup Lamp Switch — Typical 
1. Disconnect wire harness connector from switch. 


NOTE: Locking tab must be lifted before 
connector can be removed. 


Remove the hairpin retainer. Slide stoplamp 

switch, push rod, white nylon washer and bushing BACKUP LAMP 
away from the pedal. Remove washer and then : | SWITCH ASSEMBLY 
the switch by sliding switch up or down. 


NOTE: Since the switch side plate nearest the 
brake pedal is slotted, it is not necessary to 
remove the brake master cylinder push rod and 
black bushing from the brake pedal pin. On 
vehicles equipped with speed control, the spacer 
washer is replaced by the dump valve adapter 
washer assembly. 


Position switch so that the U-shaped side is 
nearest the pedal and directly over / under the pin. 
Then, slide switch up/down trapping the master 
cylinder push rod and black bushing between the 
switch side plates. 


Push switch and push rod assembly firmly toward ASSEMBLY 

brake pedal arm. Assemble outside white plastic 15525 

washer to pin. Install hairpin retainer to hold entire K11951-1A 
assembly. 


CAUTION: Do not substitute other types of 
pin retainers. Use only factory-supplied Backup Lamp Switch-Installed —E-150 — E-350 
hairpin retainer. and F-150—F-250 LD 


Install connector to the switch. 
BACK-UP LAMP 
Check stoplamp switch for proper operation. SWITCH ASSEMBLY 
CAUTION: Stoplamp switch wire harness 
must have sufficient length to travel with 
switch during full stroke of pedal. If wire 
length is too short, reroute or repair harness 
as required. 


Backup Lamp Switch 


All F-150 —F-350, F-Super Duty and 

E-150 — E-350 with 5-Speed Manual Overdrive 
Transmission, or Warner T-18 4-Speed Creeper 
Transmission 


The backup lamp switch is mounted on the driver's 

side of the transmission assembly. The switch 

(C9TZ-15520-C) is not adjustable. To remove the WIRING 

Switch, place the transmission selector lever in any ASSEMBLY 

position other than REVERSE and disconnect the 15525 

electrical connector from the switch. Remove the 

switch from the transmission assembly. Install new K11950-1A 
Switch in reverse order. 


Roof Marker Lamps 
Removal and Installation 


To remove roof marker lamps, remove two screws 
securing marker to roof and lift lamp enough to see 
electrical connector. Tape wiring assembly 15A404 to 
roof of vehicle and disconnect electrical connector. 
Remove marker lamp from vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


ROOF MARKER 


LAMP ASSEMBLY-15442 SCREW 
55998-S 100 


WIRING 
90-2.25 N-m 
(8-20 IN-LB) ASS 6 Y 


15A404 


° WIRING 
ASSEMBLY 
14401 


To install roof marker lamps, position pad over 
electrical wires and connect electrical connector. 
Remove tape from wiring assembly. Position marker 
lamp to roof. Secure with two screws. Tighten screws 
to 0.90-2.25 N.m (8-20 in-Ib). 


17-03-21 


REMOVAL AND INSTALLATION (Continued) 


Turn Signal/Hazard Warning Flasher Switch 
F-150—F-350 —F-Super Duty and Bronco 


Removal 
1. Disconnect the battery ground cable. 


2. Remove the horn switch. 


3. Remove the steering wheel retaining nut. Using 
Steering Wheel Removal Tool T67L-3600-A or 
equivalent remove steering wheel from shaft. 


4. Remove the turn signal switch lever by 
unscrewing it from the steering column. 


5. Remove the steering column shroud. 


6. Disconnect the turn indicator switch wiring 
connector plug by lifting up on the tabs and 
separate. Remove the screws that secure the 
switch assembly to the column. 


7. On vehicles with a fixed column, remove the 
switch assembly from vehicle by lifting it out of 
the column and guiding the connector plug 
through the opening in the shift socket. 


Lighting —Rear 


17-03-21 


SUPPORT WIRING 


ASSEMBLY 
14401 


TO IGNITION 
TCH 


TURN SIGNAL SWITCH 
WIRING ASSEMBLY-14441 


Vehicles equipped with tilt columns require 
removal of the connector plug prior to removing 
the switch assembly from the column. (The 
opening in the shift socket provided for the wiring 
harness is not large enough for the connector to 
pass through.) 


14889 SLEEVE-WIRE 
'CONNECTOR MALE Еф y 


pL 
E LIFT RETAINING 
5 = TABS TO 
SEPARATE 


CONNECTORS 


\ 14A459-SLEEVE 
WIRE CONNECTOR 
FLEX RETAINING LANCE TO 
REMOVE OR INSTALL 


AND FEMALE SLEEVE SPACERS 


PRESS SPACER IN AND 
UP TO REMOVE FROM 


EW B 
| E 144466 MALE > 


FEMALE TERMINAL SHOWN 
IN MALE SLEEVE 
CONNECTOR-INSTALLATION 
TYPICAL FOR MALE 
TERMINAL IN FEMALE 
SLEEVE CONNECTOR 


TOP USING A PAPER 
CLIP OR SIMILAR TOOL. 


SECTION A-A 
K3035-1A 


17-03-22 


REMOVAL AND INSTALLATION (Continued) 


WIRE TERMINAL. 
REMOVAL TOOL 


! 
INSERT TOOL ТО DEPRESS TANG ОМ 


WIRE ASSEMBLY AND REMOVE WIRE ( 
ASSEMBL Y FROM CONNECTOR ` K2341-18 


E-150 — E-350 


TO TURN SIGNALS 


WIRING ASSEMBLY 
14401 


()/ 
M. 


Removal 
Disconnect the battery ground cable. 


Remove the horn switch. 


Remove the steering wheel retaining nut. Using 
Steering Wheel Removal Tool T67L-3600-A or 
equivalent, remove steering wheel from shaft. 


Lighting —Rear 


МА 


Installation 


1. Guide the turn signal switch wiring harness 
through the opening provided in the shift socket. 


2. Install switch assembly retaining screws to 
column. 


3. Install wires into the steering column connector 
terminal on vehicles equipped with tilt columns. 


4. Plug turn signal switch harness connector into 
main wiring harness. 


5. Install the steering column shroud. 


6. Install turn signal lever. Hand tighten the lever (on 
flat side) to 1.2-2.25 N-m (10-20 in-Ib). 


7. Install steering wheel and retaining nut. Tighten 
wheel nut to 4 1-54 N-m (30-40 ft-Ib). 


8. Install horn switch. 
9. Connect the battery ground cable. 


IGNITION 
SWITCH 


TURN SIGNAL 
CONNECTOR 


K5588-2C 


Remove the turn signal switch lever by 
unscrewing it from the steering column. 


Remove steering column shroud and instrument 


panel steering column opening cover. 


17-03-22 
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Ше ллы EIC NE ENG DEM UO EM IM QC IN EE ELM IM MEI MCN GENII REM сё ды Үү ушуы IEEE IMMUNE HCM CÓ | 


REMOVAL AND INSTALLATION (Continued) 


6. Disconnect the turn signal indicator switch wiring 
connector plug by lifting up on the tabs and 
separate. Remove the screws that secure the 
switch assembly to the column. 


T. Fixed Column: 


Remove PRNDL lamp assembly from the shift 
socket on vehicles equipped with an automatic 
transmission. 


The turn signal switch assembly and PRNDL lamp 
harness can now be removed from the steering 
column by lifting out of the column and guiding the 
connector plug through the openings in the brake 
and clutch pedal support bracket and the shift 
socket. 


If the turn signal switch assembly is to be 
replaced, the connector plug must be 
disassembled to remove the PRNDL lamp and 
attaching harness. 


The PRNDL lamp is not serviced with the new turn 
signal switch assembly and must be reused with 
replacement turn signal switch assembly. 


8. Tilt Column: 


Vehicles equipped with a tilt column require 
disassembly of the turn signal switch harness 
plug prior to removal of the switch assembly from 
the column. (The opening in the shift socket 
provided for the wiring harness is not large 
enough for the connector plug to pass through.) 


Vehicles equipped with automatic transmissions 
also require removal of the PRNDL lamp wire 
from the turn signal switch harness sheath prior 
to removal of the switch assembly from the 
column. The PRNDL lamp harness assembly can 
remain attached to the column when the turn 
signal switch is serviced. 


NOTE: The PRNDL lamp used in the tilt automatic 
transmission column is serviced in the lamp 
harness assembly. The bulb cannot be serviced 
separately. 


Installation 


1. Guide the turn signal switch wire harness through 
the openings provided in the shift socket and the 
LH side of the brake and clutch pedal support 
bracket. 


2. On vehicles equipped with an automatic 
transmission, insert the PRNDL lamp wire into the 
turn signal switch harness sheath. 


3. Install turn signal switch assembly retaining 
screws. 


4. Assemble wires into connector plug on vehicles 
equipped with tilt column. 


NOTE: The color code sequence for this 
connector does not coincide with the color code 
of the wires in the harness connector plug. The 
correct color code sequence is shown in the 
Wiring Diagram Manual. 


Plug the switch harness into the main wiring 
harness. Ensure vinyl sleeve on switch harness 
covers all harness wires where they pass 
through the opening in the LH side of the brake 
and clutch pedal support bracket. If necessary, 
slide the vinyl sleeve down the switch harness 
toward the harness connector so that the sleeve 
protrudes through the opening. 


Install the turn signal lever. Tighten lever to 
1.2-2.25 N-m (10-20 in-Ib). 


Install steering wheel and retaining nut. Tighten 
wheel nut to 41-54 N-m (30-40 ft-lb). 


Install horn switch. 


Install steering column shroud and instrument 
panel steering column opening cover. 


10. Connect battery ground cable. 


Flasher Units 
Removal and Installation 


To remove a flasher unit from E- 150—E-350, 
F-150-F-350—F-Super Duty vehicles and Bronco, 
grasp flasher and pull straight out. To replace flasher, 
align flasher terminals to fuse panel and push straight 
in. 

When replacing a turn signal flasher unit, ensure 
the new flasher unit has the same color code and 
number as the one removed. 


NOTE: Do not replace turn signal switch or wiring if: 


ө Turn signal lamps do not flash on demand with 
ignition key turned on, and 


@ Turn signal flasher makes normal pulsing noise, and 


€ Turn signal lamps prove satisfactory when 
bench-tested or checked by activating brake 
stoplamp switch for rear only. 


Check for power at the turn signal flasher output 
connector (pulsing noise indicates power is 
coming into the flasher). 


If there is no or very weak power at the flasher 
output connector (12-volt test lamp will not light 
or is dim), replace the turn signal flasher. 


SPECIAL SERVICE TOOLS 


Tool Number Description 
T67L-3600-A Steering Wheel Removal 


CK6196-1B 


ELECTRICAL 
DISTRIBUTION 


18-01-1 


GROUP 


18 


(14000) 


SECTION TITLE PAGE 
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SECTION 18-01 Electrical Wiring and Circuit Protection 


SUBJECT PAGE 
DESCRIPTION 
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REMOVAL AND INSTALLATION 
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VEHICLE APPLICATION 
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DESCRIPTION 


Fuse Panels 


Each vehicle has a fuse panel which contains most of 
the fuses used in the electrical system. The fuse panel 
for E-150—E-350 is located on a mounting bracket 
under the instrument panel left of the steering column. 
The fuse panels for F- 150—F-350, F-Super Duty 
Chassis and Bronco are located on the dash panel 


under the instrument panel left of the steering column. 


The circuit protection charts in Specifications give the 
location and values of all the circuits containing fuses 
or circuit breakers for the various vehicle lines. 


18-01-2 Electrical Wiring and Circuit Protection 18-01-2 
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DESCRIPTION (Continued) 


Fuse Panel —E-150 —E-350 


TYPICAL FUSE PANEL WIRING EMERGENCY WARNING 
ASSEMBLY FLASHER ASSEMBLY FUSE PANEL MOUNTING 
14401 13350 BRACKET-14A254 
FUSE PANEL 
ASSEMBLY 


= 
— 


SCREW 
55914-S36 


CIRCUIT BREAKER 
ASSEMBLY-14526 


TURN SIGNAL FLASHER 
ASSEMBLY-13350 


CIRCUIT BREAKER 
ASSEMBLY-14526 WIRE 
ASSEMBLY 


12638 


SCREW 
52818-S2 


WIRING 
ASSEMBLY 


14401 WIRING ASSEMBLY ASSEMBLY 
10B924 


14401 
(GAS ENGINES ONLY) K11960-2B 
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Fuse Panel —F-150 — F-350, F-Super Duty and 
Bronco 


CIRCUIT BREAKER 30A 
POWER DOOR LOCKS OR (4x4) 
ELECTRIC SHIFT (BRONCO ONLY) 


SCREW 
N803877-S36 


db S 4 f ( Ps, f 10A FUSE 


CIRCUIT BREAKER 
30A POWER WINDOWS 


Tu FRONT OF 
FUSE : VEHICLE 


TURN SIGN 
FLASHER ASS 
13350 


400 LIGHT BLUE — 
BLACK STRIPE 171 BLACK-WHITE 


STRIPE 


WIRING 
ASSEMBLY 
14401 
WIRING 
ASSEMBLY то WINDSHIELD VIEW SHOWING FUSE PANEL WIRING INSTALLATION 
WIPER SWITCH 


K14175-2A 


The higher melting temperature properties and 
additional thickness of the Hypalon insulation will 


Fuse Link 
The fuse link is a short length of special, Hypalon (high 


temperature) insulated wire, integral with the engine 
compartment wiring harness and should not be 
confused with standard wire. It is several wire gauges 
smaller than the circuit which it protects. Under no 
circumstances should a fuse link replacement repair 
be made using a length of standard wire cut from bulk 
stock or from another wiring harness. 


usually allow the undersized internal fuse wire to melt 
and disintegrate within the Hypalon casing with little ` 
damage to the high temperature insulation other than 
discoloration and/or bubbling of the insulation surface. 
In extreme cases of excessive circuit current the 
insulation may separate after the fuse wire has 
disintegrated. However, the bare wire will seldom be 
exposed. When it becomes difficuit to determine if the 


fuse link is burned open, perform a continuity test. 
When heavy current flows, such as when a booster 
battery is connected incorrectly or when a short to 
ground occurs in the wiring harness, the fuse link burns 
out and protects the alternator and/or wiring. 


18-01-4 Electrical Wiring and Circuit Protection 18-01-4 
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DESCRIPTION (Continued) 


Production fuse links have color coded insulation on 
the wire or on the terminal insulator. Color 
identification of the insulation or connector is Blue-20 
Ga. wire, or Brown-18 Ga. wire, or Black-16 Ga. wire, 
Green- 14 Ga. wire or Gray-12 Ga. wire. The 
illustration shows typical fuse link installations. 


BA | STARTER 
ui 


FUSE LINK 


BATTERY FUSE LINK 
TERMINAL 


| $РИСЕ 
ALTERNATOR SUPPLY WIRE TO 
VEHICLE EQUIPMENT 


LIGHT TRUCK WITH CHARGE 
INDICATOR LIGHT 


STARTER 
RELAY 


SPLICE — FUSE LINK 


SUPPLY WIRE TO 
VEHICLE EQUIPMENT 
ALTERNATOR 
BATTERY 
TERMINAL 


CLUB WAGON, E-350, ANF LIGHT TRUCK 
WITH AMMETER AND BRONCO J1432-G 


DIAGNOSIS AND TESTING 


Fuse Link Continuity Test 


1. Make certain first that the battery is OK, then turn 
on the headlamps or any accessory. If the 
headlamps or an accessory do not operate, a 
fuse link is probably burned out. 


Where there are two fuse links, repeat Step 1 to 


test the fuse link that protects the vehicle 
equipment. 


To test the fuse link that protects the alternator, 
make certain that.the battery is OK, then check 
with a voltmeter or 12-volt test lamp for voltage at 


the BAT terminal of the alternator. No voltage 
indicates that the alternator fuse link is probably 
burned out. 


REMOVAL AND INSTALLATION 


Fuse Link 


If it becomes necessary to replace a fuse link in a 
wiring assembly, make sure the replacement fuse link 
is a duplicate of the one removed with respect to 
gauge, length and insulation. Original and Ford 
replacement fuse links have insulation that is flame 
proof. Do not fabricate a fuse link from ordinary wire 
because the insulation may not be flameproof. 


If a circuit protected by a fusible link becomes 
inoperative, inspect for a blown fuse link. If the fuse link 
wire insulation is burned or opened, disconnect the 
feed wire part of the wiring and cut out the damaged 
portion as close as possible behind the splice in the 
harness. If the damaged fuse link is between two 
splices (weld points in the harness), cut out the 
damaged portion as close as possible to the weld 
points. 


To service any blown fuse link use the following 
procedure: 


1. Determine which circuit is damaged, its location 
and the cause of the open fuse link. If the 
damaged fuse link is one of three fed by a 
common No. 10 or 12 gauge feed wire, determine 
the specific affected circuit. 


Disconnect the battery ground cable. 


Cut the damaged fuse link from the wiring 
harness and discard it. If the fuse link is one of 
three circuits fed by a single feed wire, cut it out 
of the harness at each splice end and discard it. 


Identify and procure the proper fuse link and butt 
connectors for attaching the fuse link to the 
harness. 


Strip wires 7.6 mm (0.3 in.) and insert into proper 
gauge wire connector, and crimp and heat splice 

insulation until tubing shrinks and adhesive flows 

from each end of connector. 


To service a two-link group when only one link has 
blown and other link is not damaged: 


a. Cut out blown link (two places). 


b. Position correct eyelet type service fusible 
link, bare butt connector and insulation 
tubing. 


Crimp connector and heat insulation until 
tubing shrinks and adhesive flows from each 
end of connector. 


18-01-5 Electrical Wiring and Circuit Protection 


REMOVAL AND INSTALLATION (Continued) 


7. Тогеріасе any fuse link on a single circuit in a 
harness, cut out the damaged portion, strip 
approximately 12.7mm (1/2 inch) of insulation 
from the two wire ends and attach the 
appropriate replacement fuse link to the stripped 
wire ends with two proper size butt connectors. 


8. If the damaged fuse link is between two splices 
(weld points in the harness), cut out the damaged 
portion as close to the weld points as possible. 


9. To repair any fuse link which has an eyelet 
terminal on one end such as the charging circuit, 
cut off the open fuse link behind the weld, strip 
approximately 12.7mm (1/2 inch) of insulation 
from the cut end and attach the appropriate new 
eyelet fuse link to the cut stripped wire with an 
appropriate size butt connector. 


Fuse Link Repair Procedure 


CRIMP AND 


10. Connect the negative battery cable to the battery 
and test the system for proper operation. 


NOTE: Do not mistake a resistor wire for a fuse 
link. The resistor wire is generally longer and has 
print stating, ‘‘Resistor-don’t cut or splice.” 


NOTE: When attaching a single No. 16, 18 or 20 
gauge fuse link to a heavy gauge wire, always 
double the stripped wire end of the fuse link 
before inserting and crimping it into the butt 
connector for positive wire retention. 


HEAT TAPE OR 
a STRAP 
unma ане J 
СОМЕ WY E N N N J 
FUSE LINK 


TYPICAL REPAIR FOR ANY IN-LINE FUSE LINK USING THE SPECIFIED GAUGE FUSE LINK FOR THE SPECIFIC CIRCUIT 


CRIMP AND 
HEAT 


TYPICAL REPAIR USING THE EYELET TERMINAL FUSE LINK OF THE SPECIFIED GAUGE FOR ATTACHMENT TO A CIRCUIT WIRE END 


FUSE LINK AND BUTT 3590221 
CONNECTOR SERVICE PROCEDURES 


18-01-5 
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REMOVAL AND INSTALLATION (Continued) 


Fuse Link Identification 


FUSE LINK AND BUTT CONNECTOR IDENTIFICATION 
WIRING ASSEMBLY — FUSE LINK 
(WITH INSULATION STRIPPED BOTH ENDS) 


сш —— ғ 


D3AZ-14A526-H NO. 14 GA. WIRE — 9.00" + .50 LENGTH (GREEN INSULATION) 
D3AZ-14A526-J NO. 16 GA. WIRE — 9.00” + .50 LENGTH (ORANGE INSULATION) AS REQ'D 
D3AZ-14A526-L NO. 18 GA. WIRE — 9.00" + .50 LENGTH (RED INSULATION) AS REQ'D 
D3AZ-14A526-M NO. 20 GA. WIRE — 9.00” + .50 LENGTH (BLUE INSULATION) AS REQ’D 


WIRING ASSEMBLY — FUSE LINK 
(WITH EYELET TERMINAL AND ONE END STRIPPED) 


pur pe ш 


Ё9А2-14526-А NO. 12 GA. WIRE — 9.00" + .50 LENGTH (GRAY INSULATION) AS REQ'D 
D3AZ-14A526-D NO. 14 GA. WIRE — 9.00" + .50 LENGTH (GREEN INSULATION) AS REQ'D 


* 
D3AZ-14A526-E NO. 16 GA. WIRE — 9.00” = .50 LENGTH (ORANGE INSULATION) AS REQ’D 
D3AZ-14A526-F NO. 18 GA. WIRE — 9.00" + .50 LENGTH (RED INSULATION) AS REQ’D 
D3AZ-14A526-G NO. 20 GA. WIRE — 9.00" + .50 LENGTH (BLUE INSULATION) AS REQ'D 


BUTT CONNECTOR — WIRING SPLICE 


ie 


D3AZ-14488-Y FOR NOS. 10 AND 12 GA. WIRE (LOAD CIRCUIT) AS REQ’D 
D3AZ-14488-Z FOR NOS. 14 AND 16 GA. WIRE (LOAD CIRCUIT) AS REQ’D 


J1707-2F 


18-01-7 Electrical Wiring and Circuit Protection 18-01-7 
ны a a a ST MEM EN EE MEE YYYY8#üH,IINIKQK€HV@çI£ÉIWIIAINISA S = 


REMOVAL AND INSTALLATION (Continued) 


Fusible Link Service Procedure 


Butt Connector Service Procedure and 
Identification 


EE эш з. 


1. STRIP WIRES 7.6mm (0.3 IN.) 


CUT HERE 
INSERT INTO CRIMP BARREL 
BLOWN FUSIBLE — 
LINK PRODUCTION MOLD 
IDE eee. 
PREINSULATED CRIMP 
(CRIMP AND HEAT) EGFZ-14488 
2. CRIMP USING CRIMP TOOL FOR 4 ӘСІСЗ, S LBII 


PREINSULATED CRIMPS LOAD CIRCUIT 1-2 
J2174-1B 


К рз 


3. HEAT SPLICE WITH HEAT GUN UNTIL 
TUBING SHRINKS AND ADHESIVE FLOWS Harness Connectors 


FROM E | А 
ROM EACH END Removal and Installation 


The various connector disengagement procedures 
should be used when disconnecting the various types 
of connectors. 


PART NUMBER 


Е6Ғ2-14488-А 


PART NAME 


Butt Connector 

Gauge: 18-22, Color: Red 
Butt Connector 

Gauge: 14-16, Color: Blue 
Butt Connector 

Gauge: 10-12, Color: Yellow 


Е6Ғ2-14488-В 


Е6Ғ2-14488-С 


Ј4334-1А 


18-01-8 Electrical Wiring and Circuit Protection 18-01-8 
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REMOVAL AND INSTALLATION (Continued) 


CONNECTOR DISENGAGEMENT — IN-LINE CONNECTORS 


LOCKING TAB ONLY 
ON ONE SIDE 


1. INSERT А FLAT-BLADED SCREWDRIVER UNDER 
THE LOCKING TAB AND TWIST. 
2. GRASP THE WIRES AND PULL TO SEPARATE. 


FLAT-BLADED 
SCREWDRIVER 


PLACE A THUMB UNDER THE LOCKING TAB AND PUSH UP. GRASP THE WIRES AND PULL TO SEPARATE. 


LOCKING TAB 
ONLY ON ONE SIDE 


w LOCKING TABS ARE ON BOTH VIEW B 
SIDES OF THE CONNECTOR 


1. INSERT A FLAT-BLADED SCREWDRIVER UNDER THE LOCKING TAB AND 3. TURN THE CONNECTOR OVER AND REPEAT THE PROCEDURE 


TWIST. ON THE OPPOSITE SIDE OF THE CONNECTOR. 
2. GRASP THE WIRES AND PULL UNTIL THE LOCKING TAB IS ON THE 4. THEN GRASP THE WIRES AND PULL APART. 
RAMP. 


GRASP THE WIRES WITH BOTH HANDS AND PULL THE CONNECTOR APART 


K3261-2F 


18-01-9 Electrical Wiring and Circuit Protection 18-01-9 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: Removal of connector by pulling wire ee УМЕ 


(without disengaging the locking tabe) wil ——— @ 
3 а ә . ГА 

damage connector's locking mechanism, PRESSURE TO DEPRESS LOCKING TAB AND PULL 

resulting in a loose fitting connection with CONNECTOR APART (NOTE: "WIGGLING" THE PARTS 

installed. WILL MAKE SEPARATION EASIER.) 


LOCKING 
TAB 


TERMI T. 
RMINAL RETAINER К8787-18 


CONNECTOR DISENGAGEMENT - COMPONENT CONNECTORS 


CONNECTOR TO REGULATOR 


K3262-2F 


18-01-10 


REMOVAL AND INSTALLATION (Continued) 


PUSH LOCK DOWN 
AND PULL 
CONNECTOR APART 


NEW 8-WAY AND 4-WAY MICROPIN 
IN-LINE SUBMERGIBLE 
CONNECTOR ASSEMBLY 


TH CONNECTOR 
DISENGAGEMENT PROCEDURE 


1. GRASP CONNECTOR BY POSITIONING THUMB ON LOCKING TAB 
MARKED "PUSH". 

2. WHILE DEPRESSING LOCKING TAB DOWNWARD, PULL BACKWARD 
ON CONNECTOR AND DISENGAGE. (NOTE: “WIGGLING” THE 
CONNECTOR WILL MAKE SEPARATION EASIER). 


TFI (DISTRIBUTOR) 
MODULE 


TFI CONNECTOR RED WEDGE 
6 WIRES (HARD SHELL) GRAY 
1 


4489 К13848-18 


REMOVAL AND INSTALLATION 


Wiring Harness 


The illustrations show the complete wiring harness 
installation for Light Truck vehicles. Refer to the 
illustrations for the applicable harness while 
performing Removal and Installation procedures. For 
electrical circuit description /name and the matching 
color code, refer to the 1991 Truck Wiring Diagram 
Book. 


Electronic modules such as instrument clusters, 
powertrain controls and radios incorporate the latest 
technology. Some of the components used in these 
modules are sensitive to static electricity damage at 
voltage levels far below what the human body can 
sense. While a person cannot feel or hear the “snap” 
of a static discharge until the charge level is about 
3000 volts, some of the electronic module 
components can be damaged or weakened by as little 
as 100 volts. 


Use the following safeguards to avoid static electrical 
damage. 


1. Leavethe electronic modules in their original 
packaging until ready to install in vehicles. 


Avoid touching module connector pins. 


Avoid laying modules on nonconductive surfaces. 


Electrical Wiring and Circuit Protection 


18-01-10 


4. Asanadded safeguard, use a 3M Static 


Protection Kit (3M part number 18293). This kit 
contains special wrist straps, a 15 inch by 24 
inch flexible conductive mat, grounding cords and 
full instructions. It is available through local 3M 
Suppliers. 


3M Static Protection Kit 


ALLIGATOR 
CLIP 


WRIST BAND GROUND CORD 
WORK SURFACE ASSEMBLY 


MAT K14477-1A 


Static Charge Generation Values 


STATIC CHARGE GENERATION VALUES 


CK14478-1A 


Removal 
1. Disconnect battery ground cable. 


NOTE: Refer to Section 01-05 if it is necessary to 
remove any trim panels to gain access to the 
harness. 


2. Disconnect all wiring harness connectors. 


Disengage harness from all locators, straps 
and/or clips as necessary, including ground wire 
eyelets. Remove harness from vehicle. 


Installation 


1. Position harness in vehicle. Ensure that harness 
is engaged in all locators, straps and/or clips. 


2. Connect ail harness connectors to components or 
other harnesses as necessary. 


3. Secure ground eyelets to body as necessary. 


18-01-11 Electrical Wiring and Circuit Protection 18-01-11 
— s RS EE w w ITE 
REMOVAL AND INSTALLATION (Continued) 


4. Connect battery ground cable. Check all 5. Install any trim removed during harness removal. 
applicable circuits for proper operation. Refer to Section 01-05. 


18-01-12 


18-01-12 | Electrical Wiring and Circuit Protection 


REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Wiring 
Installation —F-150 —F-350, F-Super Duty 
Chassis Cab and Bronco (Gas Engines) 


INSTRUMENT PANEL WIRING INSTALLATION — F-150-F-350, F-SUPER DUTY AND BRONCO (GAS ENGINE) 


TO CLUSTER TO CLUSTER 
GLOVE EPUM PUE 
BOX WIRING TO REAR 
LAMP ASSEMBLY WINDOW CONTROL 
14401 SWITCH 


FLASHER = — — == = 
ASSEMBLY 1" — 
13550 FE VIEW C 
FA A 
— L 9 A сугун 
7 
фра. 2 
> А Ø 
= BIN NEA 2 
A) =] VN 
Зы {5 PN = CL 
re TA 
[ll] 2 Z = 
J rT 
CONNECTOR < WIRING 
14A033 ` ASSEMBLY 
STEERING 14401 


WITHOUT 
SPEED 


ASH TRAY 


COLUMN 


WIRING 


WIRING CONTROL 
ASSEMBLY 13853-HORN WIRING BRAKE A Y ASSEMBLY 
14401 RELAY WITH ANTI-LOCK ore 14401 
SPEED CONTROL MODULE 


WIRING 
ASSEMBLY 


SEAT BELT WARNING CHIME AND 
BRACKET INSTALLATION 


CONNECTOR 
ASSEMBLY 
14B155 


WIRING 
ASSEMBLY 
14401 


F-350 SUPER DUTY 
VIEW E 


WIRING 
ASSEMBLY 


HEADLAMP 
SWITCH 
WIRING 
ASSEMBLY 
14401 


SPEED CONTROL 
AMPLIFIER 
OR RETAINER 


WIRING 
ASSEMBLY 
14401 


VIEW SHOWING INSTALLATION SPEED CONTROL 
AMPLIFIER OR RETAINER 
VIEW G 


WIRING 
ASSEMBLY 


RADIO CONNECTOR 
STORAGE 
VIEW D 


WIRING 
ASSEMBLY 
14401 


SWITCH 


VIEW FOR VEHICLES WITH 
Е400 TRANSMISSION 
VIEW H 


K10561-D 


INSTRUMENT PANEL WIRING INSTALLATION — F-150-F-350, GLOVE WIRING TO CLUSTER Кыш ' TO CLUSTER 
F-SUPER DUTY (DIESEL ENGINE) BOX ASSEMBLY PLUG A SEDI PLUG B 


FLASHER 
ASSEMBLY 
13350 


CONNECTOR - 
SPEED 
CONTROL 
AMPLIFIER 

OR RETAINER 


WIRING 


E Up 


( 
-——— 
»4 ra 


Cm ДРА 
4 


g 
р, 


6 EY Sra 


rege ae 


IFLA 


TO WIRING 
STEERING ASSEMBLY e 
COLUMN 14401 1225 


ASSEMBLY ANTI-LOCK ASSEMBLY 
14401 TRAY WIRING MODULE vIEW G 14401 


WIRING VIEW J 


ASSEMBLY 
WIRING 


DUAL ASSEMBLY 


SEAT BELT МА Í FUEL 
WARNING CHIME TANK 


NA V2 77 SWITCH ` 
DIESEL WARNING 


SEAT BELT WARNING CHIME AND ` | d ; LAMP MODULE 
BRACKET INSTALLATION NN E 
Ñ VIEW SHOWING 14401 WIRING ASSEMBLY ROUTING 


WIRING 
ASSEMBLY 


TO DIESEL WARNING LAMP MODULE AND e. 
RO 
STORAGE күйген ЫДЫ, о VIEW FOR VEHICLES WITH Е400 TRANSMISSION AMPLIFIER OR RETAINER 
VIEW H VIEW J VIEW K 


VIEW A N N ' 
A | FONE TO DIESEL WARNING LAMP MODULE AND 


TO WINDSHIELD z 
WIRING 
WASHER SWITCH “= EAN ASSEMBLY 


E40D TRANSMISSION SWITCH 


CONNECTOR 
ASSEMBLY 
14B155 


WIRING 


RADIO CONNECTOR STORAGE Q ASSE MELY 


SWITCH VIEW E 


E4OD SWITCH SPEED CONTROL 
AMPLIFIER OR RETAINER : 


14401 


WIRING' 
WIRING ASSEMBLY 
ASSEMBLY 14401 


14401 
VIEW SHOWING INSTALLATION SPEED CONTROL 


K10562-D 


(әшбиз jeseiq) дед sisseyg 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Wiring Installation — E-Series 
LH Side 


TO 7.3L DIESEL 
WIRING | WARNING LAMP 


ASSEMBLY TO EUL LAMP AND 
14A547 IMS/EUL MODULE 
WIRING 
TO WINDSHIELD ASSEMBLY TO HEADLAMP 
WIPER ILLUMINATION 


14401 SWITCH ASSEMBLY 


TO WINDSHIELD 
WIPER SWITCH 


TO OUAL FUEL 
TANK SELECTOR 
SWITCH 


n 


WIRING 


ASSEMBLY 
TO 14A200 z J zre 14401 
WIRING ASSEMBLY NAS ENS YN 
POWER WINDOWS AND ARS AA I ad | TO RADIO (FEED) 
DOOR LOCKS = 


4 | 2 
о REED K NA Ё N à RS NL Aia 

FEED 4 4 47 2 NY 
WIRING 
ASSEMBLY 
14401 
=. a: all 


TO HEATER CONTROL 


p А p. ILLUMINATION AND 
TO PARKING BRAKE Y LE Hex DIODES PART Or BLOWER MOTOR 
WARNING LAMP NA жб” 14401 (DIESEL) 

COURTESY SWITCH lj az" ti - HARNESS ONLY 

LAMP jee Ж RGA VIEW С 

SWITCH ir rend АСС TO IGNITION 
13713 | N SS z Н SWITCH 
TO WINDSHIELD h) 54 = 
WIPER MOTOR, x^ N>. VIEW A 
ІНІ (52 STOP LAMP SWITCH 
ASSEMBLY-13480 
TO TURN SIGNAL 
TO KEY 
REMINDER Wes 
BUZZER Ne 
TO ENGINE IDLE CONTROL 

AND/OR CLUTCH TO WINDSHIELD 

INTERLOCK SWITCH | WIPER MOTOR INSTRUMENT PANEL 
TO SEAT BELT E-SERIES LH SIDE 
DIMMER ADI WARNING HARNESS 


STOP LAMP 
SWITCH ASSEMBLY 


WIRING 
ASSEMBLY 


HEADLAMP 
WIRING DIMMER SWITCH 
ASSEMBLY 13A024 
14401 


BRAKE WIRING 
PEDAL 


T ASSEMBLY 
IRIN 14A320 
SUPPORT ASSEMBLY 

WIRING 


ASSEMBLY 
14401 


VIEW SHOWING GROUND 
TERMINAL INSTALLATION 
VIEW C 


K13802-2B 


18-01-15 Electrical Wiring and Circuit Protection 18-01-15 


REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Wiring 
Installation —E-Series — RH Side 


WIRING 
ASSEMBLY 
= - т серке лен 14334 
WIRING 
ASSEMBLY с > | 4 
14401 ~L 108 / 
! 


= 2 а D x 
Va a 2] = dsl 
Aa ` >, ` А 
ДЕХ N 2 en j 
- ekoi) 
TO CIGAR ——— | \ li 
LIGHTER 
NN 
TO A/C MODE ІШЕ 
SWITCH = | 


WIRING 
ASSEMBLY 
14401 
COURTESY LAMP 
a SWITCH ASSEMBLY 
INERTIA 13713 
SWITCH FRONT OF 
VEHICLE 
INSTRUMENT PANEL WIRING — 


E-SERIES RH SIDE 


VIEW SHOWING INSTALLATION OF INERTIA SWITCH 
WIRING FOR (EFI) GASOLINE ENGINES 
VIEW A 


K13803-2B 


18-01-16 Electrical Wiring and Circuit Protection 18-01-16 


REMOVAL AND INSTALLATION (Continued) 


Instrument Panel and Dual Fuel Tank Wiring 
Installation — E-Series 


WIRING 
ASSEMBLY FRONT OF VEHICLE 


14401 


WINDSHIELD 
WASHER 
AND WIPER 
= n SWITCH 
CIGAR |} | < к 25 ASSEMBLY 
LIGHTER У АШ) 
ASSEMBLY Д «^ 
| | w | 
| —— gf ТЕ 
; | A 
У 1! MALFUNCTION 


b 


А 


INDICATOR LAMP 


UL Lgl 


WIRING 


WIRING Y 
ASSEMBLY vc 
14401 


WIRING 
ASSEMBLY = WIRING 
440 [Z WIRING 
ASSEMBLY 


M 


= Y = b а I 
a Ü “= 6. у | | | АУЫ | 

UR LN >= = шш! су, mq I FUEL TANK 
R 101-221 кочу S Æ j SELECTOR 


— = : "^. SWITCH-9A050 


WARNING INDICATOR 
LAMP (7.3L DIESEL ONLY) 


IMS/EUL 


MODULE 
WINDSHIELD 


WASHER AND 
WIRE ROUTING FOR WIPER SWITCH INSTALLATION OF R.P.O. (AFF) DUAL 
7.3L DIESEL ENGINE ASSEMBLY FUEL TANK SELECTOR SWITCH 
VIEW A ‹ VIEW C 


INSTRUMENT PANEL AND DUAL FUEL TANK WIRING INSTALLATION — E-SERIES K13804-C 
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18-01-17 Electrical Wiring and Circuit Protection 
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REMOVAL AND INSTALLATION (Continued) 


Fender Apron, RH —F-150 —F-350, F-Super Duty 
Chassis Cab and Bronco with 4.9L, 5.0L, 5.8L and 


7.5L Engines 


NUT WIRING WIRING WIRING 
N621906-S36MG ASSEMBLY ASSEMBLY ASSEMBLY WIRING 
TIGHTEN TO 12A581 14290 12A581 ASSEMBLY 
5-8 N-m 14305 
(44-71 IN-LB) TO RH STARTER 
PARK TURN < MOTOR 
SIGNAL LAMP | RELAY 
STARTER 2259 OSS BATTERY CABLE 
CABLE — | ASSEMBLY 
14431 | 14300 
ВАТТЕВҮ — Мес 
POST GROUND gi 
VIEW A N 
4 
WIRING 4 
ASSEMBLY š 
14290 2 WIRING 
A ASSEMBLY 


WIRING ASSEMBLY 
6B018 

ENGINE BLOCK 
HEATER 


STRAP 


95873 
FOR 4.9L, 5.0L, 5.8L 


UNDER 8500 GVW 
ENGINES ONLY 


WIRING 
ASSEMBLY 
14305 


V. 


FRONT OF VEHICLE 


STARTER CABLE 
ASSEMBLY-14431 


WIRING ASSEMBLY 
68018 
ENGINE BLOCK 
HEATER 


«Az 


Au ү 1177974 ML ABABA 


WIRING 
ASSEMBLY 
12A581 


STARTER CABLE 
ASSEMBLY-14431 


12A581 


8/ 


a 
т 


A 


WIRING 
ASSEMBLY 
14305 


LEAVE CONNECTOR 
INSTALLED IN CAP 
FOR 5.8L ENGINES 

OVER 8500 GVW 


FENDER APRON, RH — F-150 — F-350, 
F-SUPER DUTY CHASSIS CAB AND BRONCO 
WITH 4.9L, 5.0L, 5.8L AND 7.5L ENGINES 


М е P 7 
1722222.227.77.2277 FH AMI 


—— 
` 


= rura 
Ф. 


FRONT OF 
VEHICLE 


VIEW SHOWING 12A581 WIRING ASSEMBLY 


INSTALLATION TO RADIATOR SUPPORT 


VIEW A 


K10541-D 


TO RH PARK/TURN 


SIGNAL LAMP STARTER MOTOR 
RELAY-11450 
VOLTAGE 
REGULATOR „Уз WW : 
а А ^m AS ы. M s CABLE TO STARTER Pets Lee 10316 T YT0356F6177777ZZZZ2Z72 SSSI ZZ 27777 Sars 


MOTOR SOLENOID 


12A581 12A581 


——— - wee. 


—— аа Т” 


TO RH 


2-22. CHEADLAMP WIRING 
VIEW A |— HEADLA ASSEMBLY VIEW SHOWING 12A581 WIRING ASSEMBLY 
im, 12A581 INSTALLATION TO RADIATOR SUPPORT FRONT OF 
STARTER RELAY VIEW A VEHICLE 


GROUND-WIRING 
ASSEMBLY-11A060 


WIRING 
ASSEMBLY 


13N850 
BATTERY CABLE 
ASSEMBLY WIRING 
(GROUND)-14301 TO STARTER ASSEMBLY 


14305 STARTER MOTOR 
MOTOR SOLENOID RELAY-11450 


WIRING ASSEMBLY 


12A581 
- 2” STARTER RELAY 


» GROUND WIRING 
BATTERY CABLE AEN ASSEMBLY-11A060 


N 

WIRING 
ASSEMBLY 
14305 


(+)-14300 


CHARGE 

INDICATOR 

LAMP RELAY ASSEMBLY 

108999 
BATTERY CABLE 
ASSEMBLY (GROUND) 
14301 


TO RADIO Pe 2; < 
CAPACITOR b^ (O 
WIRING ASSEMBLY | 2 : pe ae 
12A581 Y ҚМ À 


v. = 
MZ [IT U—. su 1279 


ЕМСІМЕ WIRING 
ENGINE BLOCK LOW VACUUM WIRING ASSEMBLY 
HEATER WIRING AND BRAKE: un ASSEMBLY 13N850 WIRING WIRING 
13N850 
LOW VACUUM 
WARNING SWITCH 
XD Fale DUI CHASSIS CAE VIEW SHOWING 14305 WIRING INSTALLATION FOR 
WITH 7.3L DIESEL ENGINE R.P.O. (F8S) AMBULANCE PREP. PACKAGE 
| VIEW B 


K13805-C 


81-10-81 


Зіәѕәга EZ чим Ged 5155249 
Ayng 1edns-3 ‘06-4 — 0S2-4— HY 'uo1d y 1epue 3 


әшби 
(рәпицио2) NOILVTIVLSNI ОМУ 1VAOW3H 


џоцоәђо2а JINDIID pue бишу IP21119913 


81-10-81 


18-01-19 Electrical Wiring and Circuit Protection 18-01-19 


REMOVAL AND INSTALLATION (Continued) 


Fender Apron, RH —E-Series with Gasoline 
Engines 


WIRING 
ASSEMBLY RABS TEST 
12A581 CABLE (GAS ENGINES) A IM 
ASSEMBLY Қ 
14300 
STARTER WIRING 
MOTOR ASSEMBLY 
RELAY 15A702 
STARTER 
CABLE 
ASSEMBLY 
14331 TO A/C 
ACCUMULATOR 
Л w мем B TM 
BLOWER MOTOR ex 
RELAY ASSEMBLY ‘FRONT OF VEHICLE 
FENDER APRON, RH — E-SERIES WITH 
GASOLINE ENGINES 
FRONT OF VEHICLE FRONT OF VEHICLE 
«UE 
REGULATOR — | «ё 
ASSEMBLY Е | er == T 
10316 сө 4 9 
5 ‘i “4 ASSEMBLY 
TE = c 14305 
By 
\ 2 
| 2 š SELF 
Y š TEST 
š WIRING CONNECTORS 
ASSEMBLY 
4 14401 
(f 
TO | Bed 
RADIO Е 


CAPACITOR 


== 


WIRING 
VIEW SHOWING WIRING ASSEMBLY RABS ASSEMBLY 
TEST 12A581 


AND VOLTAGE REGULATOR INSTALLATION 
FOR R.P.O. (ARC) HEAVY DUTY ALTERNATOR 
VIEW A 


VIEW B 


K11964-D 


18-01-20 Electrical Wiring and Circuit Protection 18-01-20 
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REMOVAL AND INSTALLATION (Continued) 


Fender Apron, LH —F-150 —F — 350, F-Super 
Duty and Bronco with 4.9L, 5.0L. 5.8L and 7.5L 
Chassis Cab Engines 


TO LH PARK/TURN 
ANTI-SKID BRAKE 


5. SIGNAL LAMP 
TEST CONNECTOR 22 7 ш WRG 
= En 2с ASSEMBLY 
жа = “ӘУ 14290 
4 i! | гаў WIRING 
^ v "Ай ASSEMBLY 
а Á К 12А581 
Z EEC % 
| © RELAY E TO LH 
| N HEADLAMP 
<a TO HORNS 
SS 


WIRING ASSEMBLY 
6B018-ENGINE 


CA зету BLOCK HEATER 
i M MES эд ; 1]! (7.5L (EFI) ENGINE 
WIRING 
ASSEMBLY 
12A581 шысы 
STEERING 

“DUAL REAR VIEWS В WIRING PUMP 
WHEELS AND/OR AND D ASSEMBLY 

TRAILER TOW WIRING 

ASSEMBLY 
WIRING ! 120581 
ASSEMBLY WA WIRING FRONT OF 
14405 ASSEMBLY VEHICLE 


15525 
FENDER APRON, LH-F-150-F-350, F-SUPER DUTY CHASSIS САВ AND BRONCO WITH 4.9L, 5.0L, 5.8L AND 7.5L (ЕГІ) ENGINES 


WIRING s "NS 
ASSEMBLY RAN SA NI WIRING 


12A581 SS SX ИІН х2 ASSEMBLY 
ах» é 12A581 


WIRING 
ASSEMBLY 


WIRING 
14405 


WIRING 
oa. š ASSEMBLY 
VIEW SHOWING CONNECTOR INSTALLATION 15525 

FOR 4.9L, 5.0L AND 5.8L ENGINES. STD. 

PROD. FOR 8RONCO OR CAB CHASSIS 

MODELS, OR STYLESIDE MODELS WITH VIEW SHOWING CONNECTOR 

R.P.O. TRAILER TOW OR R.P.O. DUAL VIEW SHOWS WIRING FOR INSTALLATION FOR 
REAR WHEELS ALL VEHICLES WITH E4OD TRANSMISSION ALL VEHICLES WITH C-6 TRANSMISSIONS 
VIEW B 


SELF TEST 
OUTPUT 
CONNECTORS 


WIRING 


ASSEMBLY 
12A581 M ASSEMBLY 


14A593 


VIEW SHOWING TRAILER TOW OR DUAL 
REAR WHEELS CONNECTOR ON STANDARD PROD. INSTALLATION VIEW SHOWING 14A593 COVER ASSEMBLY 


WIRING HARNESSES WHEN NOT USED OPTIONAL INSTALLATION FOR VEHICLES WITH 5.8L/8500 G.V.W. 
VIEW C VIEW E . 


K10548-D 


18-01-21 Electrical Wiring and Circuit Protection | 18-01-21 


REMOVAL AND INSTALLATION (Continued) 


Fender Apron, LH —F-200 —F-350, F-Super Duty 
Chassis Cab with 7.3L Diesel Engine without 
E40D Transmission 


WIRING 
ASSEMBLY 
12A581 


NUT 
N621906-S36MG 
TIGHTEN TO 
5-8 N:m 

(44-71 IN-LB) 


a PPS ` 
“abe. 
Lay 


WIRING ERBP (ANTI-SKID) 
ASSEMBLY BRAKE TEST 
12A581 CONNECTOR 


TO WINDSHIELD 
WASHER 


2 PUMP MOTOR 
r 
WIRING x 
ASSEMBLY FRONT OF 
14405 VEHICLE 


FENDER APRON, LN — F-250 — F-350, 
F-SUPER DUTY CHASSIS CAB 
WITH 7.3L DIESEL ENGINE Š 
WITHOUT E4OD TRANSMISSION K10550- 


18-01-22 Electrical Wiring and Circuit Protection 18-01-22 


REMOVAL AND INSTALLATION (Continued) 


Fender Apron, LH — F-250 — F-350, F-Super Duty 
with 7.3L Diesel Engine with E4OD Transmission 


BRAKE TEST NUT 
= oc TIGHTEN TO 
2 Z< — k. 5-8 N-m 
(44-71 IN-LB) 
BATTERY 
GROUND 
CABLE 
FOR VEHICLES WITH 14301 
DUAL REAR WHEELS TO LH HEADLAMP 
AND/OR TRAILER | 
TOW REMOVE САР AND XÇ , WIRING 
CONNECT WIRING ASSEMBLY ASSEMBLY 
14A346 OR 14A303 ? 12A581 
v 6“ + TO LOW PITCH 
WIRI 2 У 
ASSEMBLY $ dm. Ы | HORNS 
12A581 TO DAYLIGHT 


RUNNING LIGHTS 
(CANADA ONLY) 


TO TRAILER TOW COVER ASSEMBLY 


OR DUAL REAR A593 
WHEELS ш 
WIRING | 
ASSEMBLY қ Ves =H SELF TEST OUTPUT ЖЕН ең Hoye 
14405 WIRING ÑW Wi Roe ы WIRING e 
еМ t, е" ASSEMBLY TO W/W PUMP 
12A581 MOTOR 


TO TRANSMISSION FRONT OF VEHICLE K15244-2A 


18-01-23 


REMOVAL AND INSTALLATION (Continued) 


Fender Apron, LH — E-Series 


2), 
o> 


“477, 


WIRING 
ASSEMBLY 
12A581 


м» 


CONNECTOR FOR 
4.9L ENGINE 
WITH MANUAL 
TRANSMISSION 
AND 5.8L UNDER 
8500 LBS. GVW 


ЫЛ 
BITS 


TO WIRING 
‘ASSEMBLY 
14A303 


“эээ 0-22 
ала а уат 


px 
^ 
"A 


WIRING 
ASSEMBLY 


POWER STEERING 
PRESSURE SWITCH 


VIEW SHOWING POWER STEERING PRESSURE SWITCH 
WIRING INST. FOR 4.9L AUTO. ONLY (EFI) ENGINE 


POWER STEERING 


PRESSURE SWITCH WIRING 


ASSEMBLY 


D WSN 


VIEW SHOWING POWER STEERING PRESSURE SWITCH 
AND WIRING INSTALLATION FOR 5.0L (EFI) ENGINE 
VIEW F 


Electrical Wiring and Circuit Protection 


HORN 
ASSEMBLY 
cz HEADLAMP 


NAN 


= eee ENERO ———— 
— A MARKER = [fs 


LAMP 


| 


CA = Ñ 


SA: 
N 4 
БРИ 


>, 


% 2; 
Ф т. өсе 
% LEN 
AÀ Fa an ~ 
= (9 = N 5%; NE 
A J HNN 
; x A LH PARK 
2 “бе. ЫЛ AND TURN 
> s SIGNAL LAMP 
О) TO WINDSHIELD МА 
c; 4 
C WASHER PUMP 2 [= & VIEW A 
aX a EA e: ^ 
T. ` erty N 
WIRING 72 > PERN RA) 
Maa ne 9, i ) DEBIN эзе A 


2 Q r< 


MAIN VIEW 


K11966-C 


18-01-23 


18-01-24 Electrical Wiring and Circuit Protection 18-01-24 
e a a I EEVIMKAN 2202 22-5 асқа E ы 2222 а ee M PME EM БЕ 


REMOVAL AND INSTALLATION (Continued) 


Fender Apron, LH — E-Series 


WIRING 
LOW VACUUM ути 
WARNING INDICATOR 
SWITCH 
Чг 
TO 14A303 


WIRING ASSEMBLY 


FRONT OF о) 
VEHICLE 
WIRING 
ASSEMBLY 
cM 12A581 
`~ “=> DAYTIME 
= RUNNING LIGHT 
RADIATOR UNING L 
SUPPORT onm 
VIEW SHOWING LOW VACUUM WARNING Жылды е VIEW SHOWING WIRING 
INDICATOR SWITCH WIRING INSTALLATION SASS] INSTALLATION FOR VEHICLES 
FOR 7.3L DIESEL ENGINE ONLY WITH (GAS) ENGINES 


VIEW SHOWING CANADIAN RUNNING LAMP 
MODULE AND WIRING 
K14220-A 


18-01-25 
REMOVAL AND INSTALLATION (Continued) 


Dash Panel Wiring —F-Series and Bronco with 
Gasoline Engines and 7.3L Diesel with E40D 
Transmission 


WIRING 
ASSEMBLY 
14K095 


қ 
| 


CLIP 
19N704 


DUAL BRAKE 
WARNING SWITCH 


WIRING 
ASSEMBLY 
14405 


HEATER 
ASSEMBLY 


Electrical Wiring and Circuit Protection 


CLIP ASSEMBLY 
19N704 


WIRING 
e ASSEMBLY 


15A702 
DASH PANEL WIRING — 


F-SERIES AND BRONCO 
WITH GASOLINE ENGINES 
AND 7.3L DIESEL WITH 
E4OD TRANSMISSION 


TFI MODULE 
12B582 


TIMING TEST LEAD 
(THIS LOCATION ON 
7.5L ENGINE ONLY) 
W WIRING 
ASSEMBLY 
12A581 


VIRE WIRING 
OH ASSEMBLY 
12A581 


WIRING 
ASSEMBLY 
15525 


14401 


WIRING MAP SENSOR 
ASSEMBLY AND BRACKET 
12A581 ASSEMBLY 


CONNECTOR - 
WHEN EQUIPPED 
WITH A/C 


VIEW SHOWING R.H. DASH PANEL MAP SENSOR WIRING 
AND STANDARD PRODUCTION HEATER 


CLIP INSTALLATION-19A704 
VIEW A 


CLIP DASH 
19N704 PANEL 


ce ue 
FRONT OF 
9 VEHICLE 


CLIP INSTALLATION-19N704 
VIEW B 


K10552-D 


18-01-25 


18-01-26 Electrical Wiring and Circuit Protection 


REMOVAL AND INSTALLATION (Continued) 


Dash Panel Wiring— F-Series with 7.3L Diesel 
Engine without E4OD Transmission 


WIRING 
ASSEMBLY 
15A702 
WIRING 
ASSEMBLY 
12A581 
— е жама - ту Аша, LY 
ШШ HIE 
P 2? 
EN 
= 
DUAL 
BRAKE ТАМ” 
w (ju, 
АНГ ly ASSEMBLY 
12A581 
WIRING 
ASSEMBLY 


14405 


DASH PANEL WIRING — F-SERIES 
WITH 7.3L DIESEL ENGINE 
WITHOUT E40D TRANSMISSION 


18-01-26 


14A163 RETAINER INSTALLATION 
VIEW A 


WIRING 
ASSEMBLY 


J HEATER 
ASSEMBLY 


VIEW SHOWING R.H. DASH PANEL 
WIRING INSTALLATION WITH STD. 
PROD. HEATER 


DRIP 
SHIELD 


VIEW SHOWING CLIP INSTALLATION 
(SANDWICH CLIP BETWEEN DRIP 
SHIELD AND COWL TOP AS SHOWN) 
VIEW B 


K10559-D 


18-01-27 Electrical Wiring and Circuit Protection 18-01-27 
REMOVAL AND INSTALLATION (Continued) 
Dash Panel and Relay Wiring —F-Series with 
Trailer Tow Package and/or Dual Rear Wheels 
F SERIES WITH TRARER TOW TO GROUND RELAY 
RELAY ТО GROUND PACKAGE AND/OR DUAL REAR WHEELS ASSEMBLY 
ASSEMBLY WIRING 13A205 
13A025 ASSEMBLY 


TECNO, el 
ты (7 


WIRING IN ү 
ә ASSEMBLY 


\\ 


- 


7% 


А анаа 
Ж. < 


| + WIRING 
WIRING (47 ASSEMBLY EW A 
ASSEMBLY ASSEMBLY < 15525 WIRING 
14465 % ASSEMBLY 
14405 


VIEW SHOWING DASH PANEL WIRE ROUTING 
FOR DUAL REAR WHEELS OR 
CHASSIS CAB WITHOUT TRAILER TOW 


VIEW SHOWING DASH PANEL WIRE ROUTING FOR TRAILER 
TOW WITH OR WITHOUT DUAL REAR WHEELS 


RELAY 
ASSEMBLY 
13A025 


RELAY AND 
HOUSING 
ASSEMBLY 
9C392 


VIEW SHOWING L.H. FENDER APRON 


WIRE ROUTING FOR TRAILER TOW AND/OR DUAL REAR WHEELS 
VIEW А 


K11968-2C 


18-01-28 
REMOVAL AND INSTALLATION (Continued) 


Dash Panel Wiring —E-Series with (EFI) Gasoline 
and Diesel Engines 


Electrical Wiring and Circuit Protection 


MAP SENSOR AND ASSEMBLY 
BRACKET ASSEMBLY | FOR VEHICLES WITHOUT A/C 12A581 WIRING 
WIRING STORE CONNECTOR INSIDE ASSEMBLY 
ASSEMBLY 12A581 
12A581 


WIRING 
ASSEMBLY 


BATTERY 12A581 
GROUND o 
PIGTAIL fm à 
| ENGINE ШЕ 
x. WIRING 
= қ 7.3L DIESEL Ф 
— TO BLOWER MOTOR 
< Qe 
mh & 2, VIEW С 
WT Sm WIRING 
жуу АУ аластау ы 
UE Sos 3 BRACKET 
TO A/C 
COMPRESSOR ASSEMBLY 
CLUTCH 
12A581 
TO 
| $ТАВТЕВ 
ЕЕС 
WIRING 
ASSEMBLY ASSEMBLY 
Sane 12A581 
ASSEMBLY 
CABLE 
14305 ASSEMBLY 
14B060 


DASH PANEL WIRING — 
E-SERIES WITH (EFI) 
GASOLINE AND DIESEL ENGINES 


RETAINER 
ASSEMBLY 
14A282 


RETAINER 
ASSEMBLY 
14A282 


! БЕ Т 


WIRING 
ASSEMBLY 


n 


WIRING 
ASSEMBLY 
9D930 


FOR VEHICLES WITH 4.9L, 5.0L, 5.8L AND 
7.5L ENGINES 
VIEW A 


VIEW В 


AND B 
7.3L DIESEL 
WITH C-6 
AUTO. TRANS. 
ONLY XZ— rk ‚ 
WIRING EAL 
ASSEMBLY ^N УА 
mae Ç Ñ ub Pr 
TO WIRING Ways 
ASSEMBLY A W 
19A885 “|: 
DUAL BRAKE 8 - 
WARNING SWITCH 
WIRING 
ASSEMBLY 
14405 
WIRING 
ASSEMBLY 
14289 


WIRING 
ASSEMBLY 
10K699 


WIRING 
ASSEMBLY 
12A581 


FOR VEHICLES WITH 7.3L DIESEL ENGINE 
WITH E4OD TRANSMISSION ONLY 


K14184-C 


18-01-28 


WIRING INSTALLATION — F-SUPER DUTY 
COMMERCIAL STRIPPED CHASSIS ire OR 
WITH 7.3 DIESEL ENGINE TO INSTRUMENT 
PANEL 
EN 2 
d TO ENGINE 
COMPARTMENT 
TRANSMISSION 
CS Y SY 753 


CW) 


LOW BRAKE FLUID аа 12 
LEVEL INDICATOR | ccs {ңы Л 
NUT 


a 

\ 
FOR CONTINUATION 
SEE ENGINE VIEW 


7-15 Nem 


a 


FRONT OF VEHICLE 


REAR VIEW 


VIEW Y MAIN VIEW 


FOR CONTINUATION 
SEE ENGINE VIEW NUT 


7-15 Nm 
MAIN WIRING 


FRONT OF 
VEHICLE 


ALTERNATOR 

FOR CONTINUATION 
um W | 

SEE MAIN VIE WATER STEERING 

FILTER COLUMN 


e 
DA $ 


CDA 
% 


zd 


FRONT OF VEHICLE 


ENGINE VIEW 
K12789-B 


әшбиз jeselQ €'4 ЧИМ Sisseyd рәс 


[е!әләшшогу Апа 1edns-4 — uonegeisuj BULA 


(рәпициод) NOLLV TTV.LSNI ОМУ 1VAOW3H 


6с-10-81 


U01}99}0Jq noA рие бишу 1221402913 


60-10-81 


WIRING INSTALLATION — F-SUPER DUTY FOR CONTINUATION VOLTAGE EEC-IV- 
MOTOR HOME CHASSIS WITH 7.5L EFI ENGINE SEE SIDE VIEW REGULATOR FUEL PUMP 
FOR CONTINUATION 10316 JSON RELAYS 
SEE VIEW V A УД 9С392 
HEADLAMP MAP 
CONNECTOR > SENSOR 
pa 9F479 
FOR CONTINUATION 
Op SM SEE FRONT VIEW 
—= 14401 Ж 
j STARTER Í ) WIRING 
; FOR CONTINUATION 1 Quz À г ASSEMBLY 
SEE SIDE VIEW S 14401 p 
| ALTERNATOR FRONT OF 
TO BATTERY WIRING VEHICLE 
TO INSTRUMENT | 
CLUSTER = J| c e I. 
t o Я с, Ў 5, ) ( | a N RAD. 
Nu A | [ SUPPORT 
— FRONT OF 
ея 7-15 Nm @- 
(5-11 FT-LB) ^A VN 
FRONT VIEW 
| WIRING 
SCREW uv FOR CONTINUATION ASSEMBLY 
5-7 N-m T Bs SEE FRONT VIEW 14401 
(4-5 FT-LB) 
^ TO STARTER 
BRAKE 
PEDAL 
SWITCH N 
ALTERNATOR eee anny 
IGNITION SWITCH CONNECTOR 14305 
PART OF STEERING COLUMN 
TO HEADLAMP 
DIMMER SWITCH 
NUT 
ENGINE wer 1.6-2.3 Nm 
CONTROL (14-20 IN-LB) 
WIRING VIEW V 
12A581 
TO STARTER 
RELAY SEE VIEW V 
T UNE : BOLT 
CONNECTOR s. : 1.6-2.3 N-m 
TO DUAL BRAKE ‚ ; m (14-20 IN-LB) 
| 14489 = 
< — WIRING 
“аш = ASSEMBLY 
P Rr 14401 SPEED CONTROL 
AMPLIFIER 
WIRING 90843 
ASSEMBLY 
14401 TO REAR TAIL 
VEHICLE LIGHTS-14405 
SIDE VIEW K14461-B 


0€-L0-8l 


әшбиз 133 167/ чим 


әшоң 1O]ONW Ajng sedns-4— uoneje3suj бшім 
(рәпицио2) NOILVTIVLSNI ANV 1VAONW3H 


uono9joJd 1In2112 pue Huis je2ujo»er3 


06-10-81. 


18-01-31 Electrical Wiring and Circuit Protection 18-01-31 
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REMOVAL AND INSTALLATION (Continued) 


TO MAIN WIRING 
ASSEMBLY 
14401 


| 

| 

a INERTIA 

| - SWITCH 

9341 TO FUEL 
CHARGING 
= 9D930 
|| : 4 SCREW 
| 0.5-1 Nem 


(4-9 IN-LB) 


SCREW 
5-7 Nm 
(4-5 FT-LB) 


FOR CONTINUATION 


SEE VIEW Z 
PART OF 
MAIN WIRING < 
HARNESS-14401 
mu 


4 n i ii N 55 ! 
N | | | 
-. 2 | 
p dace Gu. | 
FOR CONTINUATION i 
SEE VIEW Y i ән 
S i | 


ENGINE COMPARTMENT WIRING - F-SUPER 
DUTY MOTOR HOME CHASSIS WITH 
7.5L EFI ENGINE 


FUEL PUMP- 
is P | WIRING 


EEC-IV 
RELAYS ASSEMBLY 
12A581 


9C392 


VOLTAGE 
REGULATOR 
10316 


[DE 


WIRING 
ASSEMBLY 
12A581 


FOR CONTINUATION [4 
SEE MAIN VIEW Ф, | 


PART OF BATTERY 
CABLES 


K14462-B 


18-01-32 


Electrical Wiring and Circuit Protection 


18-01-32 


REMOVAL AND INSTALLATION (Continued) 


IGNITION 
COIL 
12A310 


WIRING 


> 
= 
en 
= 
ш 
o) 
N 
< 


FUEL CHARGING 


q 
9 
< 
ч 


WIRING 
ASSEMBLY 


9D930 


TRANSMISSION 


SPEEDOMETER 


FROM EXISTING 14405 


SENSOR 


SIDE RAIL WIRING 


IGNITION 
COIL 
12A310 


WIRING 
ASSEMBLY 


NUT 
30-43 N:m 


(22-32 FT-LB) 


9D930 


WIRING 


> 
— 
š 
ш e 
25 
«o 


OIL PRESSURE 


OIL PRESSURE 


TO EXHAUST SYSTEM 
HEGO SENSOR 


K14463-2A 


18-01-33 Electrical Wiring and Circuit Protection 18-01-33 
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REMOVAL AND INSTALLATION (Continued) 


Wiring Engine — F-Series, Bronco and E-Series 
with 4.9L (EFI) —RH Side 


"o «f CL + ўз 
w = 3 
D; 


ASSEMBLY AED 
D9 At 


N 
AA 


BOND 
ASSEMBLY 
19A095 


WIRING 
ASSEMBLY 


ы p" 9D930 
e 


= ENGINE COOLANT 
TEMPERATURE 
SENSOR 


TO AIR CHARGE 
NSOR 


WIRING e 
ASSEMBLY А 
14305 [A 2) la 
HEGO 


SENSOR WIRING, ENGINE — F-SERIES, BRONCO AND E-SERIES WITH 4.91 (ЕГІ) — RH SIDE 


OIL PRESSURE 
SWITCH 
9278 


VIEW SHOWING 19A095 BOND- 
ASSEMBLY INSTALLATION FROM UNDER SIDE OF 
INTAKE MANIFOLD 

EWA 


K11972-2B 


18-01-34 Electrical Wiring and Circuit Protection | 18-01-34 
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REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —F-Series and Bronco with 5.0L 
and 5.8L (EFI) —RH Side 


FRONT OF 
EV ENGINE 
ASSEMBLY 
DISTRIBUTOR 
ЖЕСЕМ ASSEMBLY 
12A581 ы 
RADIO BOND ің 
STRAP ASSEMBLY Hl 
кз w 2 | WIRING 
SPARK % ЖА! ASSEMBLY 
' anum 2 2A581 
PLUG 19; 
ASSEMBLY 1 
12405 


WIRING SX 


ASSEMBLY 
ere ALTERNATOR 


WIRING, ENGINE — F-SERIES AND BRONCO 
WITH 5.0L AND 5.8L (ЕРІ) — RH SIDE 


OIL PRESSURE 
SWITCH 


Ф Uy, 


SWITCH FRONT L.H. SIDE VIEW SHOWING GROUND — REAR L.H. SIDE 
VIEW A VIEW B 


VIEW SHOWING OIL PRESSURE 


K10594-D 


18-01-35 Electrical Wiring and Circuit Protection 
REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —E-Series with 5.0L and 5.8L 
(EFI) — RH Side 


CABLE 
ASSEMBLY 
14431 


WIRING, ENGINE — E-SERIES WITH 
5.0L AND 5.8L (EFI) — RH SIDE 


18-01-35 


K14480-2A 


18-01-36 Electrical Wiring and Circuit Protection 


REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —F-250 — 350 and F-Super Duty 
with 7.5L (EFI) —RH Side 


CABLE 
ASSEMBLY 
(GROUND) 

14303 


WIRING 
ASSEMBLY 
9D930 


WIRING VIEW 4 
ASSEMBLY 
9D930 \ 


RADIO BOND | 
$ТВАР © 
19A095 


WIRING  / Z yes 
ASSEMBLY — 3S © 
12А581 / 


CANNISTER 
PURGE 
VALVE 


WIRING 
ASSEMBLY 
14305 


WIRING 


MBLY 
ALTERNATOR дее 


OIL PRESSURE 
SWITCH 
9278 


18-01-36 


K11973-2C 


18-01-37 Electrical Wiring and Circuit Protection 18-01-37 
a ua 57-ы 220 ЧЕ EM KI MEUM 2-5: E) 
REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —E-Series with 7.5L (EFI) — RH 
Side 


WIRING, ENGINE — E-SERIES 
WITH 7.5L (EFI) — RH SIDE 


CABLE 
ASSEMBLY 
14431 
WIRING 
ASSEMBLY 
12A522 
WIRING 
WIRING ASSEMBLY 
ASSEMBLY 90930 
14305 


OIL PRESSURE 
SWITCH 


K14481-2A 


18-01-38 Electrical Wiring and Circuit Protection 18-01-38 
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REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —F-250 — 350, F-Super Duty and 
E-Series with 7.3L Diesel — RH Side 


ENGINE WIRING 


RING © ASSEMBLY 
ENGINE ASSEMBLY WIRING 
WIRING 14305 ASSEMBLY 
ASSEMBLY 9D930 
/ (Е400 TRANSMISSION) 


i 


WIRING ASSEMBLY, yy, ~ ENGINE 

6B018 (ENGINE BLOCK 
, BLOCK HEATER) — HEATER 
CNN 


— 
I 
s, Ж 


Ф 


WIRING N Í 
ASSEMBLY Noe 4^ 
14305 qe SX 
(QV n 
E Б "dmi WIRING ASSEMBLY 


FRONT OF ENGINE BATTERY Ф, 4 68018 (ТО ЕМСІМЕ 
CABLE teet BLOCK HEATER) 


WIRING, ENGINE — F-250-350, F-SUPER DUTY AND 
E-SERIES WITH 7.3L DIESEL — RH SIDE K9828-D 


18-01-39 Electrical Wiring and Circuit Protection 18-01-39 
REMOVAL AND INSTALLATION (Continued) 
Wiring, Engine —F-250 — 350, F-Super Duty and 
E-Series with 7.3L Diesel without E4OD 
Transmission —LH Side 
ENGINE 
FRONT OF 
WIRING > VEHICLE 
SSEMBLY [SUS p х 
ASSE 14305 М5 C AM SA Ne Z 4” 
CABLE 
ASSEMBLY 
TACHOMETER 14303 
SENSOR | 
ASSEMBLY s 
17B384 


r 
P —. 
, 


£NGINE 


ye 
WIRING Ж 
©) 
® — 
а N 


10B843 


WIRING, ENGINE — WATER 
F-250-350, F-SUPER DUTY AND TEMPERATURE 
E-SERIES WITH 7.3L INDICATOR 
DIESEL WITHOUT E4OD SWITCH 
TRANSMISSION — LH SIDE 10884 


WIRING 
ASSEMBLY 


GLOW 
PLUG 
RELAY 


CABLE 


ASSEMBLY OIL PRESSURE 


SENDER ASSEMBLY 
9278 


TACHOMETER 
SENDER 
17B384 


FRONT OF VEHICLE 


SWITCH ASSEMBLY 


(WATER TEMPERATURE 
INDICATOR LAMP) 


K9529-E 


18-01-40 Electrical Wiring and Circuit Protection 18-01-40 


REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —F-250 —F-350, F-Super Duty 
and E-Series with 7.3L Diesel with E4OD 
Transmission —LH Side 


TPS WIRING 
ASSEMBLY ASSEMBLY 
14305 


бр 


079 
EXUPAM 


ТІ: 
Y Í 


CABLE 


M uf 
ӘРЕ A ASSEMBLY 
zf NS Ç 14303 


TACHOMETER 
SENSOR 
17B384 


WIRING ENGINE — F-350, F-SUPER DUTY 
AND E-SERIES WITH 7.3L DIESEL WITH 
E4OD TRANSMISSION — LH SIDE 


OIL PRESSURE 
ENDER 
ASSEMBLY 
9278 


e 


FRONT OF 
VEHICLE 


K14482-B 


18-01-41 Electrical Wiring and Circuit Protection 18-01-41 
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REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine — E-Series with 5.0L (EFI) and 
5.8L (EFI) —RH Side 


TO EGR 


WIRING 


WIRING 
ASSEMBLY ASSEMBLY 


9D930 


WIRING 
ASSEMBLY 
12A581 


WIRING 
ASSEMBLY 
12A581 


> 
Ф 
О» (0 tt: 
“477 4?) 


G 

a 

“ f// 
SAY) 

J O 


f^ A 
CABLE (5 / 
ASSEMBLY j 
14431 
ТІР: // 22 
LS y 29 
б 
2 > 
° Px KY 
489 > 
fe Р 
К, А 
ea 
ASSEMBLY 
14305 
WES p ALTERNATOR 
SENSOR WIRING 
ASSEMBLY 5 ASSEMBLY 
E LN 9D930 


JUMPER WIRE ASSEMBLY 
9K499 
(5.8L EFI 0/8500 GVW ONLY) 


INSTALL 9D290 OIL PRESSURE 


WIRING, ENGINE — E-SERIES WITH x 
5.0L (ЕН) AND 5.8L (ЕРІ) — RH SIDE ех 


VIEW А 


K11975-2C 


18-01-42 Electrical Wiring and Circuit Protection 18-01-42 
== лык со лс уси UCM AEN MEE со си ыссы з ә EE EIE MEME NND SCHMECKT NNI ORENSE RENÉ! 


REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine — E-Series with 5.0L (EFI) and 
5.8L (EFI) —LH Side 


WIRING 
ASSEMBLY 
9D930 
VIEW A 
+4 ) TAB SOLENOID 
7 , ASSEMBLY 
TAD SOLENOID EGR SOLENOID 
ASSEMBLY А ASSEMBLY 
O 
>A | 
GANS < WIRING 
AK: VO ASSEMBLY 
(NN > 9D930 
сен, “ы 
NN 
WIRING NAN 
ASSEMBLY NS 
9D930 
SS 
2 
- ARS 
/- 
‚2: = 
MA J 
SPARK 
PLUG 
WIRING, ENGINE — E-SERIES WIRING 
WITH 5.0L (EFI) AND 5.81. (ЕН) — ASSEMBLY 
LH SIDE 


LH ROCKER 
COVER 


CAPACITOR 


К11976-28 


18-01-43 Electrical Wiring and Circuit Protection 18-01-43 
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REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine — E-Series with 7.5L (EFI) —RH 
Side 


| WIRING 
Z A~n ASSEMBLY 


TO RADIO 
CAPACITOR 
WIRING 
ASSEMBLY < 
9D930 


TFI MODULE 
ASSEMBLY 


WIRING 9 ONU 
ASSEMBLY KM 
14305 ALTERNATOR : 


WIRING 
ASSEMBLY 
9D930 


OlL PRESSURE 
SWITCH 
9D290 


K11977-28 


18-01-44 Electrical Wiring and Circuit Protection 
REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine —E-Series with 7.5L (EFI) —LH 
Side 


EGR SOLENOID 
$ ASSEMBLY 


18-01-44 


B 
SOLENOID 
ASSEMBLY 


WIRING, ENGINE — E-SERIES 
WITH 7.5L (ЕН) — LH SIDE 


K11978-2C 


18-01-45 Electrical Wiring and Circuit Protection 18-01-45 


REMOVAL AND INSTALLATION (Continued) 


Lamp, Rear License —E-150 — E-350 


LICENSE PLATE LAMP 
FOR E-150 — E-350 


-— — 


CONTACT 
TERMINAL. 
14A658 


| BLACK VIEW A 
13412 WIRE 


WIRING 57 м» 


ASSEMBLY Pda шый 


/ ” 


ар WIRING NUT 


ASSEMBLY 384273 
.9-1.1 Nm 
(8-10 IN-LB) 


NUT 
383356 
(4 REQ'D) 


a 


ө 9 Ý ; 


ASSEMBLY 
13550 
SCREW-N801846 8-1.7 Nm SHIELD 
3.3-4.5 М-т 


ж (7-15 IN-LB) 229 
(30-40 IN-LB) FRONT OF VEHICLE 


VIEW B 
K16308-A 


18-01-46 Electrical Wiring and Circuit Protection 18-01-46 
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REMOVAL AND INSTALLATION (Continued) 


Lamp, Rear License —F-150 —F-350 without 
Lamp, Rear License —Bronco/F-150 —F-350 Bumper 
with Bumper 


13412 WIRING ASSEMBLY (F-150-F-350) 
14405 WIRING ASSEMBLY (BRONCO) 


REAR LICENSE 


LAMP-13550 13465 
STRAIGHT BUMPER FOR BRONCO AND F-150-F-350 
13412 WIRING 
ASSEMBLY 
52786 
—— ——— ——— (2 REQ'D) 


< = ы 
e ^ ее м S 
Age NS 
Жа | Ж F-150-F-350 (4x2) AND (4x4) WITHOUT BUMPER 


K16310-A 


REAR LICENSE BULB 
LAMP-13550 13465 


STEP-UP BUMPER FOR F-150-F-350 
K16309-A 


18-01-47 Electrical Wiring and Circuit Protection 18-01-47 


SPECIFICATIONS 


E-150 — E-350 CIRCUIT PROTECTION FUSE PANEL 


Fuse Fuse 
Protection Color Fuse Panel 
Lt. Blue | Stoplamps, Hazard Flasher, Speed Control, Rear Anti- 
Lock Brake (Stoplamp Switch) 
75CB. | 00 


_2_ 

E КЕНЕН 

ки 
Clock Illumination, Heater and A/C Control Illumination 

кн 

ЖИГИ 


Tum Signal, Back-Up Lamps, Dual Battery Relay Coil 


Yellow | Speed Control, Customer Convenience Plug Located 
Above Fuse Panel — Hot in RUN or ACCY 


Lt. Blue | Dome Lamp, 4.9L Cooling Fan Relay, Radio Memory, 
Power Door Lock Relays, Map Lamps, Rear Cargo Lamp 


FUSE PANEL DIAGRAM — E-150 — E-350 


Instrument Panel Warning Lamps, 4.9L Cooling Fan 
Relay, Warning Buzzer, Fuel Pump, Rear Anti-Lock 
Waming Brake, Waming Lights, Fluid Level Switch 


CK11954-2C 


E-150 — E-350 NON-FUSE PANEL CIRCUIT PROTECTION 


KUTI” Гв 
rion Swich and Fuse Panel Fed 
Headlamp Switch and Fuse Panel Feed 18 Gauge Fuse Link 
Нео Sensor 
Bower Мо 


i | CK11955-2A 


18-01-48 Electrical Wiring and Circuit Protection 18-01-48 


SPECIFICATIONS (Continued) 


F-150-F-350 AND BRONCO CIRCUIT PROTECTION 


FUSE PANEL | | 
“теси | cout Pott 


Stop/Hazard Lamps; Speed Control 
|[— Мо used 


D 


p 

Protection 
ot ЕСЕН 
NW MERE eee 
w Tu  EelamsemmerWuinan | 
[5 |i [usa |umtampsBeckpLampsRearWindowDefos;Overdve Transmission | 
[e [ъ= |және  [sSwemwrSitotely —— 0 0000- 
т  |- [|- —— [s — — — 
[ s [s |е | Courtesy, Dome, Giove Compartment, Cargo Lamps, Warring Buzzer 
wi 
[wo 8 J|—  — -[wemmetWwinaonOokDmmg | 
п" — [s [изе | Radio, Headight Switch; Cock Numinaton — _ 
("n ПТ» |=  . ..  [hetePwerWrbw;owerMmrs — 
| 10 | | oca | — | Power Door Locks; Shift-on-the-fy 
[9  |- [|- . ГТУ 

30 C.B. — Power Windows 

5 |9 — [ Red | Auxiiary Fuel Tank Selector 
в [30 Yellow Horn; Cigar Lighter; Speed Control 
| v7 ë |æ | Та Brake Anti-Lock 
qued Seatbelt Buzzer; Warning Indicators; Tachometer; Diesel Glow Plug Control; Diesel 
*F-150-F-350 Only 
**Bronco Only 


SIGNAL 
FLASHER 


FUSE PANEL DIAGRAM — F-150 — F-350 AND BRONCO 
| CK6358-G 


18-01-49 Electrical Wiring and Circuit Protection 


SPECIFICATIONS (Continued) 


F-SUPER DUTY 
MOTORHOME CHASSIS 


ae Protected 


a 


Instruments Illumination 
Accy. Feed (Run & Ac 
Transmission O.D. Control 


Warning Indicators 


* To be determined by the customer, based on amp required. 


$ 2 not to exceed 20 amp 
# 9 not to exceed 30 amp 


CB 


Fuse 
Value 
Amps 


Color Code 


TURN 
SIGNAL 
FLASHER 


Light Blue 
Yellow 
Natural 
Light Green 


18-01-49 


CK14221-A 


18-01-50 Electrical Wiring and Circuit Protection 18-01-50 
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SPECIFICATIONS (Continued) 


Tum Signal Flasher Front of fuse panel 


Hazard Warning Flasher Rear of fuse panel behind turn 
signal flasher 


FLASHER/LOCATION CHART 


F-150-F-350, F-SUPER DUTY AND BRONCO 
NON FUSE PANEL CIRCUIT PROTECTION 


Circuit Protected Type of Protection 


| Electric minor | Samp tuse (in-line) 7 | On hamess near fuse panel | 
| Marker lamps — — | | _ a NN 
Headlamp switch and fuse panel feed 


Ignition switch and fuse panel feed 14 gauge fuse link (Bronco without ammeter) Near R.H. fender apron and dash panel 
16 gauge fuse link (F-150-F-350, F-Super Duty without] Starter motor relay (F-Super Duty) 
ammeter) 

14 gauge fuse link (with ammeter) 


Electronic engine controls 
Starter motor relay (F-Super Duty) 


CK6379-2F 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


ма Description 


T67S-17018-A Wire Fitting Crimping Tool 


CK9042-1A 


M 


ETRICS 


INTRODUCTION 


Most threaded fasteners are covered by specifications that define required mechanical properties, 
such as tensile strength, yield strength, proof load and hardness. These specifications are carefully 
considered in initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct strength, as well as the 
correct nominal diameter, thread pitch, length, and finish. 


Most original equipment fasteners (English system or Metric) are identified with markings or | 
numbers indicating the strength of the fastener. These markings аге described іп the pages that 
follow. Attention to these markings is important in assuring that the proper replacement fasteners 
are used. 


Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in 
most cases a temporary aid for production start-up, and color will generally revert to normal black or 
bright after start-up. 


English system and metric system fasteners are available through your Ford Parts and Service opera- 
tion. | 


NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM METRIC SYSTEM 
Bolt, 1/2-13x1 Bolt M12-1.75x25 


pee == 


— 


D 


E 
MEN 


G— Grade Marking P— Property Class" 
(bolt strength) | (bolt strength) 

L— Length, (inches)* * L— Length (millimeters)* * 

T— Thread Pitch T— Thread Pitch (thread width 
(thread/inch) | crest to crest mm) 

D— Nominal Diameter | D— Nominal Diameter 
(inches) (millimeters) 


*The property class is an Arabic numeral distinguishable from the slash SAE English grade system. 
**The length of all bolts is measured from the underside of the head to the end. 


METRICS 


BOLT STRENGTH IDENTIFICATION 
(ENGLISH) INCH SYSTEM 


English (Inch) bolts—Identification marks correspond to bolt strength—increasing number of 
slashes represent increasing strength. 


METRIC SYSTEM 


Metric bolts— Identification class numbers correspond to bolt strength— increasing numbers repre- 
sent increasing strength. Common metric fastener bolt strength property are 9.8 and 10.9 with the 
class identification embossed on the bolt head. 


HEX NUT STRENGTH IDENTIFICATION 


(ENGLISH) INCH SYSTEM METRIC SYSTEM 


Grade Hex Nut Hex Nut Class Hex Nut Hex Nut 
Grade 5 Grade 8 Property Property 
Class 9 Class 10 
Identification Identification 
Arabic 9 Arabic 10 


Increasing dots represent increasing strength. May also have blue finish or paint daub on hex flat. 


| Increasing numbers represent increasing strength. 


OTHER TYPES OF PARTS 


Metric identification schemes vary by type of part, most often a variation of that used of bolts and 
nuts. Note that many types of English and metric fasteners carry no special identification if they are 
otherwise unique. 


B i. ШИ ТШШ 
—Stamped U-Nuts ) Д E " 


CLASS CLASS CLASS 
10.9 9.8 8.8 


| | — Studs, Large studs may carry the property class 
— Tapping, thread forming and certain other case number. Smaller studs use a geometric code on 
hardened screws the end. 


2 


M 


ENGLISH METRIC CONVERSION 


m 
»— 
= 
O 
o 


Deseo [юну [у | For Motie Equivalent — 
[ "incsec | 0074 [теше — — — 
PRESSURE or STRESS 
[  powéssgin | — 31 — bar  — — —— 
ENERGY or WORK 
ian: == === 
ог 3.6 x 10% 
jamensimetre® (mimi 
FUEL PERFORMANCE 
itresiklometre (km 
LENGTH те | 254 — milimetes (mm 
metres (m 
Оте —  -| 189 | потене ту — — 
AREA inch 
[— 645 — | centimetres (om) — — 
VOLUME 16 387. mm? 
16387 | cms 
ites (T 
qa [0964 | ires 
mr — —]| — 37853 [titres — — —  — 
metres (m 
MASS L— pound — — | — 04588 | kilograms (kg 
Ln — — | 98 — | потат (kg 
оп — — 0.80778 [| tonne 
FORGE newtons (Ñ) 
pound newtons 
degree farenheit 0.556 (°F -32) degree Celsius (°С) 


сэ | 


DECIMAL AND METRIC EQUIVALENTS 


Fractions | Decimal inch | Metric mm 


5.166 
21875 
3/8 


[ 38 

[ 3964 _ 
[ 1552 — 
[ 3066 _ 


15/32 46875 11.906 
484375 12.303 


250 

3.525 

29/64 .453125 11.509 
00 


Fractions 
33/64 
17/32 
35/64 

9/16 .5625 


37/64 .9/8125 
19/32 .99375 


640625 
43/64 671875 


11/16 6875 


METRICS 


13.097 
13.494 
14.288 
14.684 
15.081 
15.478 
. 15.875 
16.272 
16.669 
17.066 
17.463 


45/64 703125 17.859 


23/32 71875 18.256 
47/64 734375 18.653 


609375 
6 
7 


21/32 .65625 


25 
50 


[| 34 | 75 | 190 — 
61/64 953125 


TORQUE CONVERSION 


NEWTON METRES POUND-FEET 
(N:m) (LB-FT) 
1 0.7376 
2 


3 
0 
7 
4 
2 
9 
4 


мые usss 

[C 2 [ 
BENE зы 2 
3 
ПОНОР ЛИНИ БС A 
— _ в j| 59 
i СИН НЕКЕСІ ЗЕК 


| 

[ өю (| 443 — 
[ 8) . (| 590 
О» | 64 —_ 


POUND-FEET NEWTON METRES 
(LB-FT) (N-m) 
1.356 


2.7 
4.0 
5.4 


[. 3 | 136 
E N | 
542 


кечеле O EERDE SM. 
з= Ұжым 
MD NUNC 


| 
2 
3 
5 
7 

10 

15 
0 
5 
0 
5 
0 [542 
5 


100 135.6 


50 

55 

60 
| 65 

70 

75 

90 
176.3 
- 1898 


244.0 


INDEX 


A 


A/C Compressor and Clutch — See Compressor 
Clutch 


A/C — Heater System — Econoline ......... 12-03B-1 

Adjustments 

Temperature Control Cable ........... 12-03B-20 
Description 

Contro! Assembly ..................... 12-03B-2 
Diagnosis and Testing 

Blower Motor Voltage Test ............ 12-03B-14 
Operation 

Vacuum System ...................... 12-03B-9 
Removal and Installation 

7.3L Diesel Engine (6E17% 
Compressor) ...................... 12-03B-45 
Blower Switch ....................... 12-03B-22 
Center Register Panel Assembly ...... 12-03B-25 
Clutch Cycling Pressure Switch ....... 12-03B-32 
Compressor Assembly ............... 12-03B-41 
Compressor Clutch and Field Coil ..... 12-03B-47 
Control Assembly .................... 12-03B-20 
Defroster Nozzle .................... 12-03B-23 
Heater Hose and A/C Line Routing .... 12-03B-47 
Instrument Panel .................... 12-03B-23 
Left Register Panel Assembly ......... 12-03B-26 
Outside/Recirculating Air Door 
Vacuum Motor .................... 12-03B-30 
Resistor Assembly ................... 12-03B-33 
Suction Accumulator/Drier ............ 12-03B-40 
V-8 Gasoline Engines ................ 12-03B-43 
Vacuum Motors ..................... 12-03B-30 
Vacuum Selector Valve ............... 12-03B-22 
Specifications ......................... 12-03B-53 

A/C — Heater System F-150 Through F-350 and 

Bronco — Manual ........................ 12-03A 
Adjustments 

Compressor Drive Belt Tension ........ 12-03A-29 

Vacuum Controls and Temperature 

Control Cables .................... 12-03A-28 

DeSCIHDIIOI ЕРТЕГІ 12-03A-1 
Diagnosis and Testing .................. 12-03A-28 
Operation 

AUTIOW ооо roa oon aude ERROR SR Sot 12-03A-3 

Clutch Cycling Pressure Switch ....... 12-03A-26 

Refrigerant Flow ...................... 12-03A-6 

Service Access Gauge Port Valves .... 12-03A-27 

Suction Accumulator/Drier ............ 12-03A-25 

System Components ................. 12-03A-11 
Removal and Installation 

Blower Motor and/or Wheel ........... 12-02A-50 

Blower Motor Resistor ................ 12-03A-49 

Blower Speed Switch ................ 12-03A-30 

Clutch Cycling Pressure Switch ...... 12-03A—52 


Condenser .......................... 12-03A-53 


Control Assembly .................... 12-03A-29 
Cross References .................... 12-03A-61 
Defroster Nozzle .................... 12-03A-34 
Demister Nozzles and Hoses ......... 12-03A-35 
Evaporator Case .................... 12-03A-45 
Evaporator Core ..................... 12-03A-48 
Foor DUCI. «us ar каны айылын 12-03A-36 
Floor/Defrost Door Motor ............. 12-03A-44 
Heater Core ........................ 12-03A-37 
Heater Hoses ....................... 12-03A-55 
Instrument Panel .............. Vedi 12-03A-34 
Outside Recirc Air Door, Vacuum Motor 
or Door Crank ..................... 12-03A-41 
Panel/Defrost Door Motor ............. 12-03A-44 
Plenum Door Vacuum Motors ......... 12-03A-43 
Plenum Doors ....................... 12-03A-43 
Refrigerant Lines .................... 12-03A-53 
Register Ducts ...................... 12-03A-38 
Register Louver Assembly ............ 12-03A-39 
Register Louver Assembly (Driver's 
SiGe ONIY) "ET 12-03A-40 
Suction Accumulator/Drier ............ 12-03A-51 
Temperature Control Cable ........... 12-03A-32 
Temperature Control Cam ............ 12-03A-34 
Vacuum Selector Valve ............... 12-03A-31 
Special Service Tools .................. 12-03A-66 
Specifications езе аза PAS 12-03A-66 
Air Conditioning and/or Heater Systems — Side 
Mounted Auxiliary ....................... 12-03D-1 
Description ! 
Auxiliary A/C-Heater Cover Assembly ... 12-03D-5 
Control Assembly ..................... 12-03D-2 
Expansion Valve ...................... 12-03D-5 
Function Selector Lever ............... 12-03D-4 
REGISTOS «poena КОК СГ ea ka 12-03D-6 
Diagnosis and Testing 
Blower Motor Current Draw Test ........ 12-03D-7 
Blower Motor Voltage Test ............. 12-03D-7 
Refrigerant System ................... 12-03D-11 
Test Procedure ....................... 12-03D-7 
Vacuum System Tests ................ 12-03D-11 


Removal and Installation 


Auxiliary Duct and Trim Panel 

Assembly ......................... 12-03D-12 
Auxiliary Duct Assembly .............. 12-03D-13 
Auxiliary Evaporator Core Assembly ... 12-03D-17 
Auxiliary Heater and/or Air Conditioner 


Assembly ы; зада кера ка PENES S 12-03D-15 
Auxiliary Heater and/or Air Conditioner 
Cover Assembly ................... 12-03D-11 
Auxiliary Heater Core and Seal 
Assembly ус ысыла PME 12-03D-14 
Expansion Valve ..................... 12-03D-18 
Refrigerant Lines and Heater Hoses ... 12-03D-18 
Resistor Assembly ................... 12-03D-15 
ЭЙрЕСІПСаШоПв: жулуу ice aai аа 12-03D-27 


INDEX 


Alternator — 165 Ampere — Leece Neville ... 14-02B-1 
Adjustments eeri retta ТГ rms 14-02B-2 


Description and Operation ............... 14-02B-1 
Diagnosis and Testing 
Bench Tests .......................... 14-02B-3 
On Vehicle Tests ...................... 14-02B-2 
Disassembly and Assembly 
AllCINAlOl стань DEEP IDE ES 14-02B-6 
Removal and Installation 
Alternator ............................ 14-02B-5 
Regulator 32e loses tob e s sas 14-02B-5 
Special Service Tools ................... 14-02B-9 
Specifications .......................... 14-02B-9 
Alternator Electronic Regulator ............. 14-02C-1 
Description and Operation 
Ammeter Regulators .................. 14-02C-2 
Applicaton «oou RERO S Rare ders 14-02C-4 
Charge Indicator Lamp Regulators ...... 14-02C-2 
Diagnosis and Testing ................... 14-02C-4 
Removal and Installation 
Electronic Regulator .................. 14-02C-4 
Alternator — Internal Regulator ............. 14-02A-1 
Adjustments ............................ 14-02A-2 
Description and Operation ............... 14-02A-1 
Disassembly and Assembly .............. 14-02A-7 
Removal and Installation ................ 14-02A-7 
Specifications ......................... 14-02A-14 
Testing 
Bench Tests .......................... 14-02A-2 
Radio Suppression Capacitor Open or 
Short NCSU ЕРРЕТИ РИЕТИ РРА 14-02А-5 
Rectifier Assembly Test ................ 14-02A-4 
Stator Coil Grounded Test ............. 14-02A-5 
Stator Coil Open Test ................. 14-02A-6 
АТГ one eee dda ТТТ 13-04-14 
AINGHNAS: 2254 2а ық d edited 15-02-1 
Description and Operation 
Manual Entertainment Radio Antenna .... 15-02-1 
Diagnosis and Testing 
Poor Reception ........................ 15-02-1 


Removal and Installation 
Antenna Base and Cable ............... 15-02-5 


Anti-Lock Control ............................ 06-09 
Description and Operation 
Component Location — E-150 — E-350 .. 06-09-2 
Component Location — F-150 — F-350, 

81498765 «xcix sce am S о 06-09-2 
Operation ............................. 06-09-1 
System Self Тебі....................... 06-09-2 

Diagnosis and Testing 
Diagnosis Charts ...................... 06-09-11 
Flashout Codes ........................ 06-09-7 


Flashout Codes Chart .................. 06-09-8 


А (СопҒа.) 


Troubleshooting Chart .................. 06-09-6 
Warning Lights ........................ 06-09-7 
Warning Lights Condition Chart .......... 06-09-7 
Wiring Diagram ........................ 06-09-8 
Disassembly and Assembly .............. 06-09-47 
Removal and Installation 
EXCIIOE RINO aed 1 tee edit hs 06-09-49 
FUSES ihe Savion stows areata ы Z api ELA ie 06-09-47 
RABS Module F-150--F-350 and Bronco . 06-09-47 
RABS Module--E-150--E-350 ........... 06-09-48 
RABS Sensor ........................ 06-09-49 
RABS Valve--E-150--E-350 ............ 06-09-48 
RABS Valve--E-150--F-350 and Bronco .. 06-09-48 
Ash Receptacles ........................... 01-12-1 
Automatic Vehicle Speed Control ............. 10-03-1 
Adjustments 
Linkage Adjustment — Actuator Cable .. 10-03-34 
Vacuum Dump Valve Adjustment ....... 10-03-34 
Description and Operation 
Ground Brush ere ере tab apasqa 10-03-3 


Speed Control E-150 — E-350, F-150 — F-350, 
F-Super Duty and Bronco ............. 10-03-2 
Diagnosis and Testing 
Amplifier Test 10-03-21 
Brake Stoplamp Switch and Circuit Test . 10-03-22 
Clutch Switch Test — F-150 — F-350, E-150 — 
E-350 and Bronco .................. 10-03-25 
Coast Circuit Test ..................... 
Control Switches Test ................... 10-03-3 
Diagnosis Guides ..................... 
Horn Relay Circuit Test — E-150 — E-350, 


F-150 — F-350 and Bronco .......... 10-03-24 
OFF Circuit Test ...................... 10-03-21 
ON Circuit Test ........................ 10-03-21 
Resume Circuit Test ................... 10-03-21 
Road Test ............................ 10-03-22 
Servo Assembly Test .................. 10-03-12 
Set-Accelerate Circuit Test ............. 10-03-21 
Simulated Road Test .................. 10-03-21 


Speed Decreases — On Step Grades Or Under 


Heavy Loads — Test ................ 10-03-25 
Speed Sensor Test ..................... 10-03-9 
Supply Circuit ........................ 10-03-22 
Vacuum Dump Valve Test .............. 10-03-23 
Vacuum Reservoir Test ................ 10-03-23 
Visual Inspection ....................... 10-03-3 

Removal and Installation 
Actuator Cable ....................... 10-03-36 
Amplifier Assembly .................... 10-03-35 
Clutch Deactivator Switch (Manual Transmission 

ОЛУ) ME PET 10-03-36 
Control Switches ...................... 10-03-34 
Ground Brush ........................ 10-03-36 
Servo Assembly (Throttle Actuator) ..... 10-03-35 
Speed Sensor ........................ 10-03-35 
Vacuum Dump Valve. .................. 10-03-36 


INDEX 


A (Cont'd.) 


Axle — Ford 10.25 Inch Ring Gear ........... 05-02A 
Cleaning and Inspection 
Bearing Cups ........................ 05-02A-6 
Inspection After Disassembly .......... 05-02A-5 
Inspection Before Disassembly ......... 05-02A-5 
Description and Operation 
Descrnpllon ЛОО О e Г ТОС 05-02А-1 
Operation ............................ 05-02A-2 
Rear Antilock Brakes ................. 05-02A-2 
Diassembly and Assembly 
Differential Case .................... 05-02A-27 
Removal and Installation 
Axle Housing ....................... 05-02A-25 
Axle Shaft — Semi-Floating Axle ....... 05-02A-6 
Differential Case and Drive Pinion ..... 05-02A-10 
Differential Runout Check ............ 05-02A-14 
Drive Pinion Shim Selection .......... 05-02A-16 


Front and Rear Pinion Bearing Cups ... 05-02A-15 
Ой Seal and Wheel Bearing — 


Semi-Floating Axle ................. 05-02A-9 

Rear Antilock Brake System Sensor ... 05-02A-26 

Specifications ......................... 05-02A-28 
Axle, Ford 10.25 Inch Ring Gear, Differential 

Limited Slip ГР ИТ ТГ eve 05-02С-1 

Axles, Front Drive — Dana Models 
44 and 501. сысы адас nes atau 05-02K 
Adjustments ........................... 05-02K-6 


Description and Operation 
Automatic Locking Hubs Operation (Standard on 


Bronco and F-150 (4X4) ............. 05-02K-6 
Free Running Position — Manual 
Locking. HUDS zy. serene weer’ 05-02K-6 
Front Wheel Drive Manual Hub ........ 05-02K-6 
Lock Position ........................ 05-02K-6 
Diagnosis and Testing ................... 05-02K-6 
Bearing Cup and Drive Pinion 
Installation ........................ 05-02K-29 
Cardan Type U-Joints ................ 05-02K-22 
Caner сындыра кышка aq Saa ЕЗ 05-02K-22 
Depth Gauge Check ................. 05-02K-27 
Differential Case .................... 05-02K-29 
Differential Case .................... 05-02K-30 
Drive Pinion Installation .............. 05-02K-25 
Drive Pinion Preload Check .......... 05-02K-29 
Gear Tooth Contact Pattern Check .... 05-02K-32 
Total Differentia! Case Endplay ........ 05-02K-24 


Removal and Installation 
Axle Housing Pivot Bushing (IFS Front 


Dre AXI) yu courted e qr E Ce oe 05-02K-21 
Axle Shaft Bearing (IFS Front 

Drive Axle) ....................... 05-02K-20 
Dana Four Wheel Drive Front Axle ..... 05-02K-7 


Left Differential Seal ................. 05-02K-20 

Right Hand Slip Yoke and Stub Shaft Assembly, 
Carrier, Carrier Oil Seal, and Bearing 05-02К-17 

Spindle, and Right and Left Shaft and Joint 


ASSOITIDIV. oa ecce езеш EORR ONE 05-02K-13 
Steering Knuckle .................... 05-02K-11 
Specifications ......................... 05-02К-35 
Axle, Front Driving — Dana Model 60 
MONODCAM) IP 05-02J 
Adjustments 
Front Wheel Bearing Adjustment ....... 05-02J-2 


Description and Operation 

Front-Wheel Drive Free-Running Hub ... 05-02J-1 
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Description and Operation 

Charge Indicator Lamp System .......... 13-04-1 

Voltmeter .............................. 13-04-1 
Diagnosis and Testing 

Charge Indicator Lamp System .......... 13-04-2 

Voltmeter ............................. 13-04-2 
Removal and Installation 

Ammeter — E-150 — E-350 ............. 13-04-4 

Indicator Lamp — F-150 — F-350, F-Super Duty 

апа BIOBCO у ite oo киш ERR ios 13-04-4 
VOINEE. “ірет ы dro AS Pd UR 13-04-4 


Removal and Installation ............... 13-04-4 

Electrical Wiring and Circuit Protection ......... 18-01 
Description 

FUSE MINK. Tcr 18-01-3 


Fuse Panels ........................... 18-01-1 
Diagnosis and Testing 

Fuse Link Continuity Test ................ 
Removal and Installation 


FUSE ШИК p рас e as 18-01-4 
Harness Connectors .................... 18-01-7 
Wiring Harness ....................... 18-01-10 
Specifications ss scires pU ERES ses 18-01-47 
Engine Compartment Lamp ................. 17-02-5 
Removal and Installation .................... 17-02-8 


Engine Operation Gauges ................... 13-05-1 


Cleaning and Inspection .................. 13-05-11 
Description and Operation 
Bimetal Gauges and IVR — E-150 — 
E-350 Series Vehicles ................ 13-05-1 
Magnetic Gauges — F-Series 
апа BIONCO ев IT ERE 13-05-1 
Diagnosis and Testing 
Bimetal Oil Pressure Gauge System — | 
E-Series ............................ 13-05-9 
Bimetal Temperature Gauge System — 
Е ене cad Aware оа Ac as een 13-05-10 
Diagnosis Guides ...................... 13-05-7 
Removal and Installation 
Coolant Temperature Gauge ............. 13-05-6 
Oil Pressure Gauge .................... 13-05-6 
Oil Pressure Sender/Switch ............. 13-05-5 
Temperature Sending Unit ............... 13-05-3 
Specifications ........................... 13-05-11 
Engine/Transmission Mounting ................ 02-03 


Removal and Installation 
Engine Supports ....................... 02-03-1 


Transmission Supports .................. 02-03-1 
Exhaust System ............................. 09-00 
Adjustments 
Exhaust System Alignment .............. 09-00-4 
DESPON Pc 09-00-1 
Diagnosis and Testing 
Diagnosis Guides ...................... 09-00-2 


Restricted Exhaust System Test — Gasoline 


ENGINGS: ouest ose DR тех 09-00-2 
Hanger Brackets ....................... 09-00-5 
Muffler and Outlet Pipe Assembly ........ 09-00-5 
Muffler Shields ........................ 09-00-5 

Specifications .......................... 09-00-24 


FOnderS Sy a E SS ubus ЛК ЛЛ К ОГГЕ ГГ 01-02-6 
Fiberglass Repair .......................... 01-08-2 
Fiberglass Roof ............................ 01-08-1 
Flasher UNIS vti l MERE GRE REA 17-03-1 
Floor Carpets/Mats ........................ 01-05-31 
Flywheel Housing Alignment ................ 08-00-1 


Four (4) Wheel Drive Suspension — See Suspension, 


Front, 4-Wheel Drive .................... 04-01-13 
Гает de wb acu e eae aia ior 02-01 
Inspection 
Diagonal or X Frame Checking Method ... 02-01-1 
Frame Inspection ....................... 02-01-1 
Removal and Installation 
Frame and Crossmembers .............. 02-01-5 


Repair Operations 
Frame Extension ....................... 02-01-3 


Frame Repair .......................... 02-01-2 
Frame Side Rail to Rear Shock 
Bracket Repair ....................... 02-01-3 


Steering Gear Frame Liner Repair — 
ES 0 ЕЕЕ Т ТТТ EIE RSS 02-01-4 


Front End Body Panels ..................... 01-02-1 
Front Suspension — See Suspension Front. 
Front Wheel Bearing Adjustment ........... 04-01A-5 
Front LIGHUING «us Go ios uy eb y mice ebbe 17-01 
Adjustments 
Headlamp Aim ......................... 17-01-3 
Desription and Operation 
Daytime Running Light System .......... 17-01-2 
Headlamp Switch ....................... 17-01-1 


Headlamps E-150 — E-350 ............. . 17-01-1 
Headlamps on Warning Buzzer 
Removal and Installation 
Daytime Running Light Control Assembly . 17-01-8 
Dimmer Switch ......................... 17-01-8 
Front Side Marker Lamps .............. 
Headlamp Bulb E-150 — E-350 .......... 17-01-4 
Headlamp Bulb — F-150 — F-350, F-Super 


Duty and Bronco ..................... 17-01-3 
Headlamp Switch ...................... 17-01-5 
Parking Lamps ......................... 17-01-9 

Special Service Tools .................... 17-01-11 
Vehicle Application ....................... 17-01-1 
Fel. Gad «soos аа е hr boi d 13-03-1 
Description and Operation 
Fuel Level Indicating System ............ 13-03-1 
Fuel Tank Selector Switch ............... 13-03-3 
Diagnosis and Testing 
All.Models ur; s ku eto ex RE 13-03-5 
Diagnosis Guides ...................... 13-03-9 


Fuel Selector Valve — Dual Tanks With 
EFI Engines aoo rer Rer haad 13-03-7 


INDEX 


F (Cont d.) 


Fuel Selector Valve — Dual Tanks with Fuel 


Return Lines (7.3L Diesel only) ........ 13-03-7 
Fuel Tank Damage ..................... 13-03-7 
Removal and Installation 
Fuel Сайде каза за tre d аы 13-03-13 
Sending Units Secured With Bolts ....... 13-03-12 
Sending Units Secured With Metal 
LOCKING Ring ........................ 13-03-11 
Sending Units Secured With Plastic 
Locking Ring ....................... 13-03-12 
Fuel Gauge Sending Unit................... 13-03-11 
Fuel Selector Valve ......................... 13-03-7 
6-251 WP" En 14-00-2 
General Hydraulic Brake Service.............. 06-00-1 
Adjustments 
Brake Hose .......................... 06-00-33 
Brake Pedal Adjustment ............... 06-00-29 
Brake TUDO- 34224 ахыры eec 06-00-32 
Dump Valve Adjustment ............... 06-00-31 
Front Disc Brakes ..................... 06-00-31 
Hydraulic Line Repair ................. 06-00-32 
Hydraulic System Bleeding ............. 06-00-31 
Pressure Bleeding — Dual Brake System 
Hydraulic Master Cylinder ............ 06-00-31 
Rear Disc Brakes ..................... 06-00-31 
Rear Drum Brakes .................... 06-00-31 
Rear Height Sensing Proportioning Valve 
Adjustment — F-Super Duty Vehicles ....... 06-00-30 
Brakes — Pull or Drift — Diagnostic and 
Service Procedure .................. 06-00-24 
Pull Drift Diagnostic Procedure ......... 06-00-25 
Service Procedure ................... . 06-00-24 
Description and Operation 
Disc Brakes ........................... 06-00-5 
Drum Brakes .......................... 06-00-5 
Dual Master Cylinder Brake System ...... 06-00-2 


Rear Antilock Brakes 06-00-5 
Diagnosis and Testing 
A Master Cylinder Bypass Condition — 


ӘПЕСКІПЕ ausus Rerum ои тайда 06-00-7 
Brake System Preliminary Checks ....... 06-00-6 
Checking Brake System for External Fluid 

lC scorta deu wed qas cee Qut auda 06-00-7 
Checking for Brake Pedal Reserve ....... 06-00-8 
Diagnosis Guides ...................... 06-00-8 


Dual Brake Warning Light System Tests .. 06-00-6 
Hydraulic Leak Test .................... 06-00-6 


Master Cylinder ........................ 06-00-7 

Power Brake Function Test .............. 06-00-6 

Vacuum System Test ................... 06-00-6 
Overhaul 

Brake Cylinder ....................... 06-00-35 

Brake Drum Refinishing ............... 06-00-33 


Brake Drums and Linings — Service Brakes 
(All Vehicles) and Transmission Mounted 


Parking Brake (F-Super Duty) ...... 06-00-35 
Front Disc Brakes .................... 06-00-34 
Master Cylinder ...................... 06-00-35 
Rear Disc Brakes ..................... 06-00-34 
Glass (Glazing), Frames and Mechanisms ...... 01-11 
Adjustments 
Front Door Window Mechanism .......... 01-11-2 
Tailgate Glass Mechanism, Bronco ........ 01-11-1 
Lubrication 


Window Mechanism .................... 01-11-11 


Removal and Installation 


Back Window — Fixed Glass — 


P SONES o ЧИТЕ ЕГО Г 01-11-14 
Body Side and Rear Window Glass — 

ECODOIIFIQ a dares cer que e ыз 01-11-15 
Door Glass Belt Weathership — 

ECOMOING Juru ar oed tre tr ute 01-11-11 
Fixed Windows — F-Series Crew Cab ... 01-11-16 
Front Door Glass — Econoline .......... 01-11-11 
Front Door Glass — F-Series and 

БЇОПСО ластады ыны dp 01-11-12 
Movable Back Window — F-Series ..... . 01-11-14 
Movable Door and Body Side Glass (Back Doors 

Typical) — Econoline ................. 01-11-19 
Movable Glass Weatherstrip — 

ECONONING> cente ыза Да Жаа» 01-11-22 
Power Window Motor — F-Series, Econoline 

and Bronco ......................... 01-11-22 
Power Window Switch — F-Series and 

ӘТОПСО us doute Ex ao KE ds 01-11-23 
Power Window Switch — Econoline ..... 01-11-23 
Rear Side Window Glass — Bronco ..... 01-11-25 
Side Window — F-Series Super Cab .... 01-11-26 
Tailgate Glass — Bronco ............... 01-11-26 
Tailgate Lock Cylinder — Bronco ........ 01-11-29 
Tailgate Window Regulator Electric Motor — 

BONGO 5 ut Rd ves eaae sce 01-11-29 
Tailgate Window Regulator Switch (Instrument 

Panel Mounted) — Bronco ........... 01-11-29 
Tailgate Window Regulator Switch (Tailgate 

Mounted) — Bronco ................. 01-11-29 
Tailgate Window Regulator — Bronco .... 01-11-31 
Vent Window Assembly and Weatherstrip — 

F-Series and Bronco ................. 01-11-31 
Vent Window Glass .................... 01-11-30 
Window Regulator ..................... 01-11-34 
Windshield Glass Installation — F-Series and 

ЕЛОПСО dete tidied ни ыы атады 01-11-42 


INDEX 


G (Cont'd.) 


Windshield Glass Removal — Alternate 
Method — F-Series and Bronco ....... 
Windshield Glass Removal — F-Series and 
BIODGCO. ыса із лла bU ME 
Windshield Glass — Econoline .......... 
Windshield Glass — Econoline — Alternate 


Procedure .......................... 01-11-38 
Testing | 
Instrument Panel Tailgate Window 
ИИС кэлиий эбин тыы P3 eo 01-11-8 
Instrument Panel-Mounted Tailgate Switch — 
BIOL CO oo deb ERES DO оба 01-11-6 
Power Window Motor ................... 01-11-6 
Power Window Switch .................. 01-11-4 
Tailgate Power Window Motor ............ 01-11-8 
Handles, Locks, Latches and Mechanisms ...... 01-14 
Adjustments 
Latch Striker Adjustment ................ 01-14-6 
Description and Operation ................. 01-14-1 
Diagnosis and Testing 
Diagnosis Guides ...................... 01-14-4 
МОЮ Lure cine ne usnu Saa a c s 01-14-2 
SWICK: ons Ro Eee E ык к сыба іы 01-14-6 
Removal and Installation 
Door Inside Handle .................... 01-14-28 
Door Lock Control Switch .............. 01-14-32 
Door Lock Relay ...................... 01-14-33 
Door Outside Handle .................. 01-14-29 
Electric Door Lock Actuator Motor ....... 01-14-29 
F-350 Crew Cab—Rear Door ........... 01-14-28 
Front Door Latch ....................... 01-14-8 


Front Side and Right Rear Cargo Doors—Outside 


Hands «erre peRM онова 01-14-29 
Front Side Cargo Door Latch ........... 01-14-13 
Left Rear Door Latch .................. 01-14-20 
КОСК CVIInBder „а ене АКЫМ ees 01-14-28 


Rear Door Latch — F-350 Crew Cab .... 01-14-15 


Rear Side Cargo Door Latch ............ 01-14-17 
Remote Control Assembly — F-350 Crew 
Cab Rear Door ..................... 01-14-24 


Remote Control Assembly — Front Door . 01-14-20 
Remote Control Assembly — Right 


Rear Обого dr RR sisa 01-14-26 

Right Rear Door Latch ................. 01-14-18 
Hazzard Warning Flasher ................... 17-03-1 
Headining rr 01-05-1 


Heater and Ventilation System — F-Series 
and Bronco 


Adjustments 
Temperature Control Cable ............ 12-02B-9 
Description and Operation 
Airflow Distribution .................... 12-02B-4 
Blower Control ....................... 12-02B-6 
Function Control Vacuum Circuit ........ 12-02B-4 
Temperature Selection ................. 12-02B-4 
Diagnosis and Testing 
Blower Motor Current Draw Test ........ 12-02B-7 
Blower Motor Voltage Test ............. 12-02B-7 
Removal and Installation 
Blower Motor and Wheel ............. 12-02B-25 
Blower Motor Resistor ................ 12-02B-26 
Blower Switch ....................... 12-02B-10 
Control Assembly .................... 12-02B-10 
Defroster Nozzle ..................... 12-02B-14 
Demister Nozzles and Hoses .......... 12-02B-14 
Floor DUC „ыз ужун икн ERES 12-02B-15 
Floor/Defrost Door Motor ............. 12-02B-23 
Heater Blower Assembly .............. 12-02B-16 
Heater Core ........................ 12-02B-24 
Heater Hoses ....................... 12-02B-26 
Heater Plenum Assembly ............. 12-02B-17 
Heater Plenum Door Vacuum Motors .. 12-02B-22 
Heater Plenum Doors ................ 12-02B-22 
Instrument Panel ..................... 12-02B-14 


Outside Air Door Vacuum Motor, Crank and/or 


DOOF ИЧ КГК nobi КЛЕТ Л СГ 12-02B-19 
Panel/Defrost Door Motor ............. 12-02B-23 
Temperature Control Cable ............ 12-02B-12 
Temperature Control Cam ............. 12-02B-13 
Vacuum Selector Valve ............... 12-02B-11 

Specifications ......................... 12-02B-32 

Heating System — Econoline ................ 12-02A 

Adjustments 
Temperature Control Cable ............ 12-02A-5 
Description 
Heater and Ventilation System .......... 12-02A-1 
Diagnosis and Testing 
Blower Motor Current Draw Test ........ 12-02A-5 
Blower Motor Voltage Test ............. 12-02A-5 
Test Procedure ....................... 12-02A-5 
Vacuum System Tests ................. 12-02A-7 
Major Components | 
Auxillary Heater System ............... 12-02A-5 
Blower Motor Resistor ................. 12-02A-4 
Control Assembly ..................... 12-02A-3 
Temperature Selector Lever ............ 12-02A-4 
Removal and Installation 
AIC DUCKS) cide d LEM RE DES 12-02A-12 
Blower Motor and Wheel Assembly .... 12-02A-10 
Blower Motor Resistor ................ 12-02A-11 
Blower Switch ........................ 12-02A-8 
Center Register Duct ................. 12-02A-12 
Center Register Panel Assembly ....... 12-02A-19 
Control Assembly ..................... 12-02A-7 
Defroster Nozzle ..................... 12-02A-16 


INDEX 


Vehicle Application ....................... 00-02-1 
d чо ИОК УОЛУ Г ED Т ГС 01-02-1 
Н (Cont d.) Adjustment iode oo ved кка p ed Phim 01-02-2 


Removal and Installation .................... 01-02-5 
Heater Blower Assembly .............. 12-02A-24 Hood Hinge ............................... 01-02-6 
Heater Core .......................... 12-02A-9 Hood Latch ................................ 01-02-1 
Heater Ducts ........................ 12-02A-13 Adjustment ................................ 01-02-2 
Heater Hose Installations ............. 12-02A-23 Removal and Installation .................... 01-02-6 
Instrument Рапе!..................... 12:024-12- JAOINS iis cerco id ew in EIN DEP DAE ESO ае 13-06-1 
Left Register Assembly ............... 12-02A-20 Description and Operation ................. 13-06-1 
LH Register Duct .................... 12-02A-12 Diagnosis and Testing 
Outside-Recirculating Air Door | All Vehicle Lines Circuit Check ........... 13-06-1 
Vacuum Motor ..................... 12-02A-16 Removal and Installation 
Plenum Chamber .................... 12-02A-13 Electric Horns ......................... 13-06-2 
Quick Connect/Disconnect FIOM. Olay: 554 u e T OE Ex oq ER 13-06-4 
Hose Couplings ................... 12-02A-27 Horn Switch ........................... 13-06-2 
Register Louver Assembly ............ 12-02A-17 
Right Register Assembly .............. 12-02A-18 
Vacuum Selector Valve ................ 12-02A-8 
Specifications ......................... 12-02A-29 
Heating System General Service .............. 12-02 
Description and Operation 
Blower Switch ......................... 12-02-2 
Heating Systems and Control Doors ...... 12-02-2 Identification Codes .......................... 00-01 
Safety Precautions ..................... 12-02-2 General Information 
Diagnosis and Testing Build Date Stamp Locations ............. 00-01-5 
Bleeding Air From Heater Core .......... 12-02-4 Vehicle Data ........................... 00-01-5 
Blower Motor Current Draw Test ......... 12-02-3 Vehicle Identification Number (VIN) ...... 00-01-4 
Blower Motor Voltage Test .............. 12-02-3 Vehicle Safety Compliance 
Blower Switch Continuity Test ........... 12-02-3 Certification Label .................... 00-01-1 
Heater Core Leak Test .................. 12-02-4 Vehicle Application ....................... 00-01-1 
Loose Blower Wheel Test ............... 12-02-3 Vehicle Identification Number (VIN; Codes .. 00-01-6 
Open Circuit Test ...................... 12-02-4 Ignition Switch ............................. 11-05-1 
Visual Check of Blower ................. 12-02-3 Adjustments ............................. 11-05-2 
Hoisting, Jacking, Towing and Spare Tire Description and Operation ................. 11-05-1 
DOW AGE” «i. scu Moser eee deb айыра ай 00-02 Diagnosis and Testing 
Hoisting Electrical Test .......................... 11-05-2 
Bronco, E-150 — E-250 — E-350, F-150 — Mechanical Test ........................ 11-05-2 
F-250 — F-350, and F-Super Duty ..... 00-02-1 Removal and Installation .................. 11-05-3 
JACKING есе eris ыы ы dE ebd odes 00-02-1 Instrument Cluster and Printed Circuit ......... 13-01-1 
Spare Tire Stowage Description and Operation 
Inside Spare Wheel Carrier (Bronco) .... 00-02-22 Tachometer — Diesel Engine ............ 13-01-2 
Outside Mounting — E-150 — E-350 .... 00-02-24 Tachometer — Gasoline Engines ......... 13-01-1 
Spare Tire Carrier — E—150 — E-350 Diagnosis and Testing 
and Club Wagon .................... 00-02-23 Diagnosis Guides — Tachometer, Diesel 
opare Tire Carrier — Under Frame — F-150 — = ө ЕТКЕ К УГО basu К КҮ ГТ 13-01-5 
F-350, F-350 Chassis Cab and F-Super Diagnosis Guides — Tachometer, Diesel 
Duty Chassis Cab ................. 00-02-18 Engine (Continued) ................... 13-01-6 
Spare Wheel Only — F-250 — F-350 ... 00-02-22 Diagnosis Guides — Tachometer, Gasoline 
Swing Away (Bronco) ................. 00-02-22 ze m PRIMI kupa ло eset 13-01-4 
Towing | Removal and Installation 
F-Super Duty Motorhome Chassis ....... 00-02-2 Cluster Assembly ...................... 13-01-9 
General Wrecker Towing Procedure ...... 00-02-2 Cluster Opening Finish Panels ........... 13-01-8 
Towing Slings/Chains/Hooks ............. 00-02-3 Instrument Cluster Illumination and Indicator 
Towing Connections — Light Truck Bulbs — E-150 — E-350, F-150 — F-350, 
Front Wheels Off Ground ............... 00-02-3 F-Super Duty Chassis Cab and 


Rear Wheels Off Ground .............. 00-02-12 BONGO asc аон ж ез aub 13-01-18 


INDEX 


Instrument Voltage Regulator and Printed 


ОСИ mp ER 13-01-17 
Printed Circuit Cluster .................. 13-01-18 
Tachometer — Diesel Engine ............ 13-01-7 
Tachometer — Gasoline Engines ......... 13-01-7 

Instrument Voltage Regulator ................ 13-01-1 
Instrument Panel and Console Assemblies .... 01-12-1 
Diagnosis and Testing ..................... 01-12-1 
Removal and Installation 
Ash Receptacles — E-150 — E-350 ...... 01-12-2 


Ash Receptacles — F-150 — F-350, 

F-Super Duty Chassis Cab and Bronco . 01-12-1 
Cigar Lighters — E-150 — E-350 ........ 01-12-3 
Cigar Lighters — F-150 — F-350, F-Super Duty 

Chassis Cab and Bronco .............. 01-12-2 
Console Assembly — F-150 — F-350 


(Super Cab) and Bronco .............. 01-12-3 

E-150 — E-350 and Club Wagon ......... 01-12-4 

Instrument Panel ....................... 01-12-8 
Instrument Panel — F-150 — F-350 — 

F-Super Duty Chassis Cab and Bronco .. 01-12-8 

Instrument Voltage Regulator ................ 13-01-1 

Interior Сатре ............................. 17-02-1 


Lamps — See Lighting 
Latches — See Handles, Locks, Latches and 
Mechanisms 
License Plate Lamp 
Lighting — Interior .......................... 17-02-1 
Description and Operation 
Dome and Map Lamp Combination — F-150 — 


F-350, F-Super Duty and Bronco ...... 17-02-5 
Engine Compartment Lamp ............. 17-02-5 
Interior Lamps ...................... ... 17-02-1 

Removal and Installation 
Cargo Lamp recs храм аас: 17-02-5 
Courtesy Lamp Switch — Door Jamb .... 17-02-7 
Dome Сатр: «oscar е ees 17-02-5 
Engine Compartment Lamp ............. 17-02-8 
Lighting —.Rear 2:2. RE RR EE 17-03 
Description and Operation 
Stoplamp Switch ....................... 17-03-1 


Turn Signal/Hazard Warning Flashers ..... 17-03-3 _ 
Diagnosis and Testing 

Bulb Socket Ground Test ................ 17-03-7 

Bulb Sockets Power Тебі................ 17-03-7 

Circuit Common Points ................. 17-03-5 

Hazard Warning Flasher Power Test ...... 17-03-7 


Hazard Warning Flasher Switch Test In 
Turn Signal Switch Assembly 


Power Test ........................ 17-03-8 
Turn Signal Flasher Power Test .......... 17-03-5 
Turn Signal Switch Power-In Test ......... 17-03-5 
Turh Signal Switch Power-Out Test ....... 17-03-6 


Turn. Signal Switch Test By Substitution ... 17-03-6 


Diagnosis Guides ........................ 17-03-8 
Removal and Installation 
Backup Lamp Switch .................. 17-03-19 
F-250 — F-350 and F-Super Duty | 
Chassis Cab ........................ 17-30-15 
Flasher Units ......................... 17-03-23 
License Plate Lamp ................... 17-03-16 
Rear Lamps .......................... 17-03-14 
Rear Marker Lamps ................... 17-03-15 
Roof Marker Lamps ................... 17-03-19 
Stoplamp Switch ...................... 17-03-18 
Turn Signal/Hazard Warning Flasher 
SWIN ыза ламада eie 17-03-21 
Lighting System General Service ............. 17-00-1 
Description and Operation ................. 17-00-1 


Diagnosis and Testing 
Daytime Running Lamp (DRL) System ... 17-00-8 


Diagnosis Guides ...................... 17-00-2 
Testing Guide or RES 17-00-5 
Linkage — Shift Control .................... 07-05-1 
Linkage — Steering ......................... 11-03-1 
Locks — See Handles, Locks, Latches and 
Mechanisms ............................... 01-14-1 
Maintenance and Lubrication .................. 00-03 
Lubrication Chart ....................... 00-03-13 
Maintenance | 
Scheduled Maintenance Emissions ....... 00-03-1 
Specifications 55552 ры 00-03-26 
Vehicle Application ....................... 00-03-1 
Master Cylinder — See Brake Pedal, Master | 
Oylinder and Valves ...................... 06-06-1 
Mirrors — Inside and Outside ................ 01-09-1 
Description 
Mirrors — Inside ....................... 01-09-1 
Outside Rearview Mirror ................ 01-09-1 
Inside Rearview Mirror .................. 01-09-1 
Outside Rearview Mirror ................ 01-09-2 
Mouldings — Exterior ....................... 01-08-1 


Mouldings — Interior ...................... 01-05-45 


INDEX 


Neutral Start Switch — Align C-6 Automatic 


Transmission ............................. 07-01B-4 
Noise, Vibration and Harshness Diagnosis ...... 00-04 
Adjustments and Service 
Brake Drum Balancing ................. 00-04-18 
Driveshaft Balancing .................. 00-04-19 
Match Mounting Tires ................. 00-04-19 
Description 
Harshness ............................ 00-04-2 
NOISE adicere сене a Es 00-04-1 
Noise Acceptability ..................... 00-04-1 
Vibration ...... — —— Оа 00-04-2 
Diagnosis and Testing 
DIAGNOSIS u: did DURO REESE DE 00-04-6 
TOSIN ereus куки URS ennt ra dus 00-04-2 
Glossary Of Terms ...................... 00-04-19 
Oil Pressure Gauge ...................... 13-05-1 
Oil Pressure Sendo/Switch ................ 13-05-1 
Parking Brakes ............................ 06-05-1 


Pitman Arm ................................ 11-03-8 
Power Steering — See Steering, Power 
Printed Circuit — Instrument Panel 


ы | 


Radiator Grille ............................. 01-08-1 

Radio and Premium Sound System ............ 15-01 
Decription and Operation 

Chassis Connectors .................... 15-01-3 


Clock Controls on Electronic Radios ...... 15-01-3 


Operating Instructions .................. 15-01-3 

Premium Sound System — Club Wagon .. 15-01-3 

8128 [е ЖИ ТТТ qus dies 15-01-1 
Diagnosis and Testing 

Radio Diagnosis ....................... 15-01-4 

Tape Player Diagnosis .................. 15-01-5 
Removal and Installation 

Diagnosis Guides ..................... 15-01-10 


Premium Sound System Amplifier E-150 — E-350 


[adio screwed Денин Аи a usu Sas 15-01-5 
Radio Suppression Equipment ........... 15-01-7 
Tape Player ........................... 15-01-10 
Radio Antennas ............................ 15-02-1 
Radio Speakers ............................ 15-03-1 


Rear Axle — See Axle, Rear 


Rear Drum Brakes ......................... 06-02-1 

Adjustments 

Rear Brake Shoe Adjustment ............ 06-02-1 
DESCIDUON ЖЕНЕ тт eames cen Re ata sis 06-02-1 
Diagnosis and Testing .................... 06-02-1 
Disassembly and Assembly 

Brake Wheel Cylinder ................. 06-02-14 
Removal and Installation 

Brake Shoe Adjusting Screw ........... 06-02-10 

Brake Shoe and Adjusting Screw — 

. Standard Self Adjusting Brake Design .. 06-02-7 
Brake Wheel Cylinder ................. 06-02-13 
Rear Brake Backing Plate .............. 06-02-14 
Rear Brake Drum ...................... 06-02-7 

Safety 
Breathing Asbestos Dust ................. 06-02-6 
Specifications .......................... 06-02-15 
Rear Lamps — See Lighting — Rear ......... 17-03-1 
Rear Marker Lamps — See Lighting — Rear .. 17-03-1 
Rear Spring Squeak ....................... 04-02-2 
Roadablilily- ео дала тфай S paqana 00-05 
DeSCIIDIlOl] о ео аа онорон 00-05-1 
Diagnosis 
Roadability Diagnosis Chart ............. 00-05-2 
Roof Marker Lamps ....................... 17-03-19 
Seat and Shoulder Belts ...... Ж ТЕЛЕН ТЕР 01-20 
Cleaning Procedure ..................... 01-20-17 


Description and Operation 
Center Lap Belts ....................... 01-20-2 


Continuous Loop System Description ..... 01-20-2 
Occupant Restraint System ............. 01-20-2 
Rear Seat Belts ........................ 01-20-2 
Seat Belt Extension Assembly ........... 01-20-2 
Seat Belt Maintenance .................. 01-20-3 
Seat Belt Warning System .............. 01-20-2 
Two-Point Lap Belt Operation — 

Non-Retractor ....................... 01-20-2 
Two-Point Lap Belt Operation — 

НПӨПасоҒ; ако аео 01-20-2 
Unfastening Seat Belts ................. 01-20-3 


Diagnosis and Testing 
Continuous Loop Shoulder/Lap Belt Test — 
(System with Movable Tongue and 
One Retractor) ..................... 01-20-6 
Damaged Anchor Plate Threads 


Functional Test ....................... 01-20-5 
Diagnosis Guides ...................... 01-20-3 
Jammed Lap Belt Retractor — Two-Point 

Systems ............................ 01-20-6 


Lap Belt Retractor Does Not Lock........ 01-20-7 


INDEX 
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Lap Belt Retractor Test — (Two-Point 


SVSIOITI) ^ov қызаым амы ала ar КОКО 01-20-6 
Webbing Cannot be Pulled from Lap Belt 

ROU ACR PER ушей а атан 01-20-6 

Removal and Installation 

Child Seat Locking Clip ................ 01-20-16 
Seat and Shoulder Harness Belt Bolt with 

Damaged Anchor Plate Threads ...... 01-20-17 
Seat Belt Bolt Without Damaged Anchor 

Plate Threads ...................... 01-20-17 


Seat Belt Procedure After an Accident .... 01-20-7 


Seat Belts — Bronco — Rear Seat ....... 01-20-9 
Seat Belts — Bronco — Front 
Bench Seat ......................... 01-20-8 


Seat Belts — Bronco — Front 

Bucket Seats ........................ 01-20-7 
Seat Belts — E-150 — E-350 Front and Rear 

Seats, F-350 Crew Cab Rear Seat .... 01-20-12 
Seat Belts — F-150 — F-350 Regular Cab 

Front Seats, F-350 Crew Cab 


Front-.Seat oor e уз 01-20-10 
Seat Belts — F-150 — F-350 Super Cab 
Front Seats, F-350 Crew Cab 
Rear Seat ........................ 01-20-11 
Special Service Tools .................... 01-20-17 
Specifications ........................... 01-20-18 
Seats — Front and Seat Back Latch .......... 01-10A 
Adjustments 
Captain s Chair ..—................. 01-10A-2 
Lateh Bats: 2 uz y buku о. 01-10A-2 
Description 
Front Seats ........................... 01-10A-1 
Seat Back Latch ...................... 01-10A-1 
Removal and Installation 
Bench Seat Latch .................... 01-10A-14 
Bench Seat Latch .................... 01-10A-15 
Front Bench Seats .................... 01-10A-3 
Front Bucket Seat Back Latch ......... 01-10A-16 
Front Bucket Seats .................... 01-10A-4 


Front Captain's Chairs — E-150 — E-350 
and Club Wagon — Driver and Passenger 
Seats With Fixed Support or 


Swivel Pedestal ................. 01-10A-6 
Front Captain's Chairs — F-150 — F-350 
Super Cab and Bronco — Driver's 
Seat (LP seco ewes bum ot руз 01-10A-5 


Front Captain's Chairs — F-150 — F-350 Super 

Cab and Bronco — Passenger Seats .. 01-10A-6 
Front Seat Back Adjuster (Recliner) ..... 01-10A-9 
Front Seat Back Latch ................ 01-10A-16 
Front Seat Support — E-150 — E-350 .. 01-10A-11 
Front Seat Support — Fixed Support with 


Swivel Pedestal 01-10A-11 


Front Seat Support — Seat Back Adjuster 
(Recliner) Captain's Chair — Driver and 
Passenger E-150 — F-350 ........ _ 01-10A-12 
Front Seat Tracks — Bench Seat — F-150 — 


F-350 and Bronco ................... 01-10A-7 
Front Seat Tracks — Bucket Seat — F-150 — 
F-350 Super Cab and Bronco — Driver 
and Passenger ................... 01-10A-7 


Front Seat Tracks — Bucket Seats — E-150 — 
E-350 Driver and Passenger ......... 01-10A-7 
Front Seat Tracks — Captain's Chairs E-150 — 
E-350 and Club Wagon, Driver and 
Passenger Seat — Fixed Support and 


Swivel Pedestal ................. 01-10A-9 
SITKGE язазызаса на i табылыр а 01-10А-16 
Specifications .......................... 01-10А-17 
Seats — Rear апа Seat Back Latch ......... 01-10B-1 
Adjustments 
Seat/Bed Center Latch ................ 01-10B-2 
Seat/Bed Operation ................... 01-10B-2 
Seat/Bed Tie Rod ..................... 01-10B-2 
Description 
Conventional Rear Seats ...... ЖҮГІРІС 01-10В-1 
Folding Rear Seats .................... 01-10B-1 
Removal and Installation 
Foward-Facing Rear Seat .............. 01-10B-6 
Front Cushion and Armrest Assembly — 

SeaUBed ¿utulu аа Ы 01-10B-8 
Quick Release Rear Seat — 

9 Passenger «eod беке ei 01-10B-4 
Rear Bench Seat ..................... 01-10B-5 
Rear Compartment Seat and Seat Belt — 

Four Passenger Seat ................ 01-10B-4 
Rear Deck - Seat/Bed ... 01-10B-9 Rear Fold- 

Down Seat ООЛ ТТТ 01-10B-10 
Rear Seat Back Latch ................ 01-10B-13 
Rear Seat Cushion Latch ............. 01-10B-13 
Rear Seat Latch ..................... 01-10B-12 
Rear Seat Tracks ..................... 01-10B-5 
Seat Back - Seat/Bed ................. 01-10B-8 
Seat/Bed Assembly ................... 01-10B-9 
Side-Mounted Folding Rear Seat ....... 01-10B-12 

Seat (HM: омо SAU rhs иелйс аиры а 01-10C 

Description 
Color Codes ......................... 01-10C-4 
Seat Cover Design .................... 01-10C-1 
Seat TIM ouis dia a eite ame RR 01-10C-1 
Removal and Installation 
Seat Back Cover Trim — Bench Seat .. 01-10C-15 
Seat Cushion and Back Cover Trim — 

Bucket Seat ........................ 01-10C-4 
Seat Cushion Cover Trim — Bench Seat  01-10C-9 

Shift Control Linkage ......................... 07-05 

Adjustments 
Automatic Transmission Manual Linkage 

Adjustments ......................... 07-05-2 

Neutral Start Switch Adjustment — C6 


.. 07-05-10 


INDEX 
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Description And Operation ................ 07-05-1 
Diagnosis And Testing .................... 07-05-1 
Removal And Installation 

Manual Shift Linkage Grommet ......... 07-05-10 


Neutral Start Switch—/AOD апа Е400 .. 07-05-13 


Neutral Start Switch—C6 .............. 07-05-12 
Special Service Tools .................... 07-05-13 
Specifications .......................... 07-05-13 


Shock Absorbers — Front — See Suspension, Front 
Shock Absorbers — Rear — See Suspension and 


Wheel Ends — Rear ................. 04-02-1 
Әрвакегб Loa ed меен ӘКЕ КЕ каз 15-03-1 
Білсе елен УРЕТРА ТЕГТЕРІ 15-03-1 
Diagnosis and Testing 
Diagnostic Guide ......................... 15-03-5 
Removal and Installation 
Door Speakers ........................ 15-03-3 
Instrument Panel Speaker ............... 15-03-1 
Rear Speakers ........................ 15-03-2 
Speed Control — Automatic Vehicle .......... 10-03-1 
Speedometer .............................. 13-02-1 
Description and Operation 
speedometer System ................... 13-02-1 
Diagnosis and Testing 
Odometer Accuracy Test ................ 13-02-4 


Speedometer .......................... 13-02-4 
Speedometer Accuracy Test ............. 13-02-4 
Diagnosis Guides ........................ 13-02-5 


Removal and Installation 
Speedometer Cable — F-150 Through F-350, 


F-Super Duty and Bronco ............. 13-02-9 
Speedometer Core — 17262 ........... 13-02-10 
Speedometer Head .................... 13-02-8 

oprings, Front — See Suspension, Front 
Stabilizer Bar, Front — See Suspension, Front 
Stabilizer Bar, Rear — See Suspension and 
Wheel Ends-Rear ........................ 04-02-1 
oprings, Rear — See Suspension and Wheel 
ЁП@П8-НӨа dg „е овен 04-02-1 
Steering Column — Shift Rod Within Tübe ... 11-04A-1 
Adjustments 
Automatic Transmission Selector Indicator 

(PRND21) and (PRN[D]D1) 

(P PRINIDTI2 T) 5 errore xd 11-04A-2 
Ignition Switch Adjustment ............. 11-04A-3 
Steering Column Alignment ............ 11-04A-2 
Steering Wheel Alignment For Spoke 

Position — Clear Vision .............. 11-04A-3 

Description 
Steering Column ...................... 11-04A-1 


Diagnosis and Testing ................... 11-04A-2 
Disassembly and Assembly 
Non-Tilting Steering Column ........... 11-04A-19 


Non-Tilting Steering Column Flange and 


Locking Mechanism Subassembly ... 11-04A-24 
Steering Column Lower Bearing Retainer 
Subassembly ...................... 11-04A-27 


Steering Shaft and Anti-Rattle Clips .... 11-04A-27 
Tilt Column 11-04A-23 
Tilt Mechanism Upper Shaft, Bearings, and 

Flange Sub-Assembly 11-04A-25 

Removal and Installation 

Column Lock Actuator and Steering Wheel 

Lock Pin 11-04A-11 
Floor Opening Cover Plate 11-04A-10 
Ignition Lock Cylinder (Without Key) .... 11-04A-13 
Ignition Lock Cylinder Assembly 


(WIR KEV) “ама іре а gees 11-04A-11 
Ignition Lock Drive Gear .............. 11-04A-17 
Lower Bearing Retainer ................ 11-04A-9 


Manual Transmission Key Release Button 
and Lever 11-04A-18 
Steering Column — F-150 — F-350, Bronco 


and F-Super Duty Chassis Cab ....... 11-04A-5 
Steering Column — E-150 — E-350 ..... 11-04A-8 
Steering Intermediate Shaft and 

Flex Coupling ....................... 11-04A-5 
Steering Wheel ....................... 11-04A-4 


Upper Components — Steering Column: Upper 
Shaft Bearing, Flange, and Shift 
Socket/Flange Extension 


Specifications ......................... 11-04A-29 

Steering Column — Stripped Chassis Models .. 11-04B 
Adjustments 

Ignition Switch Adjustmen ET 11-04B-1 


Steering Column Alignmene=— F-Super Duty 


Motor Home Stripped Chassis ........ 11-04B-2 
Switch Adjustments ................... 11-04B-2 
DESCIIDUON «3 ooo soe ва DIES EA TSNAS 11-04B-1 
Diagnosis and Testing ................... 11-04B-1 
Disassembly and Assembly 
Steering Column ..................... 11-04B-13 
Steering Column Flange and Locking 
Mechanism Subassembly ........... 11-04B-16 


Removal and Installation 
Column Lock Actuator and Steering Wheel 


LOCK PIT ono оону M P 11-04B-11 
Ignition Lock Cylinder Assembly ....... 11-04B-12 
Ignition Lock Drive Gear .............. 11-04B-13 
Steering Column ...................... 11-04B-3 


Steering Column Lower Bearing — F-Super Duty 
Motor Home Stripped Chassis 11-04B-8 

Steering Wheel 11-04B-2 

Upper Shaft Bearing, Upper Flange and Shift 


Socket/Flange Extension ............ 11-04B-10 

Specifications .......................... 11-04B-17 
Steering Gear-C — 300N Hydraulic 

Power-Bendix ........................... 11-02B-1 


INDEX 
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Adjustment 
Adjusting the Piston to Output Shaft 


Gear Backlash ................... 11-028B-23 
Cleaning and Inspection 
Cleaning ............................ 11-02B-17 
INSDCCHON PP 11-02B-18 
Description and Operation 
DOSCTIIDIIOTE о амы ais 11-02B-1 
Operation ое cess asia ie n d ies 11-02B-2 
Diagnosis and Testing ................... 11-02B-7 


Diagnosis and Assembly 
Housing and Side Cover .............. 11-02B-15 


Steering Gear ........................ 11-02B-7 
Removal and Installation 
Steering Gear ........................ 11-02B-7 
Specifications ......................... 11-02B-27 
Steering Gear — Integral Power — Ford ..... 11-02C-1 
Adjustments 
Meshload ............................ 11-02C-6 
Rotary Valve Centering Check .......... 11-02C-6 
Description and Operation ............... 11-02C-1 
Diagnosis and Testing ................... 11-02C-2 
Disassembly and Assembly 
PISIOD т рыытамыШшыны oe as 11-02С-15 
Steering Gear ........................ 11-02C-8 
Steering Gear Housing ............... 11-02C-10 
Valve Housing ....................... 11-02C-11 
Worm and Уамеждіреуе .............. 11-02C-13 
Removal and Instep: 
Steering Gear ........................ 11-02C-7 
Specifications: ее т x ed tius ue 11-02C-16 
Steering General Service ................... 11-00-01 
Adjustments 
Clear Vision Adjustment ................ 11-00-18 
Cleaning and Inspection 
Ford C-III and Saginaw Power 
Steering Pump ...................... 11-00-19 
Power Steering Gear .................. 11-00-19 
Description 
Steering Gear Model Identification ........ 11-00-2 
Diagnosis and Testing 
Diagnosis Guides ...................... 11-00-11 
External Leak Check ................... 11-00-3 
Fitting and O-Ring Leak Inspection ....... 11-00-6 
Fluid Level Check ...................... 11-00-2 
Ford- С Pulfip- iei oh t ees a 11-00-6 
Leak Checks — F Super Duty Stripped 
Chassis Vehicles ..................... 11-00-6 
Power Steering System Test .......... ... 11-00-7 
Power Steering System Test ............. 11-00-8 
Power Steering Tests ................... 11-00-7 
Power Steering — Preliminary Checks .... 11-00-2 
Pressure, Flow and Leakage Tests ....... 11-00-9 


Pump Belt Check ...................... 11-00-2 
Purging Power Steering System of Air ... 11-00-10 
Reservoir Leaks — F-Super Duty Stripped 

Chassis Vehicles ..................... 11-00-6 
Start-Up Procedure (After Power Steering 


Pump or Gear Overhaul) ............. 11-00-11 
Specifications зерта obs 11-00-21 
Steering Linkage .......................... 11-03-01 
Description ...................... —— ® 11-03-1 
Diagnosis and Testing ..................... 11-03-1 
Removal and Installation 
Drag Link „одна: „............ 11-03-8 
Pitman Arm ............. ЛСТ Г 11-03-8 
Steering Tie Rod ............... TIS 11-03-8 
Tie Rod Adjusting Sleeve and Ball Stud ... 11-03-9 
Tie Rod and Drag Link Assembly ......... 11-03-1 
Specifications ......................... ... 11-03-9 
Steering Pump — Power C-II 
Adjustments 
Pump Belt Tension Adjustment ......... 11-02A-2 
DOSCHIDION: о edd op We ТГ 11-02A-1 
Diagnosis and Testing 
External Leak Checks ................. 11-02A-2 
Disassembly and Assembly 
Power Steering Pump ................ 11-02A-10 
Removal and Installation 
Power Steering Pump ................. 11-02A-3 


Power Steering Pump Drive Belt Installation 


and/or Adjustment (Slider Type) ....... 11-02A-9 
Power Steering Pump Belt Drive 
Replacement (Pivot Type) ............ 11-02A-9 
Power Steering Pump Pulley ........... 11-02A-3 
Power Steering Pump Reservoir ........ 11-02A-9 
Quick Connect Power Steering Pump 
Fitting Service ................... ... 11-02A-2 
Rotor Shaft Seal ...................... 11-02A-9 
Specifications .......................... 11-02A-18 
Steering Pump Power — Saginaw .......... 11-02D-1 
Adjustments 
Drive Belt Tension .................... 11-02D-2 
DESCIIDUON «oido eh rt ra ied n dan 11-02D-2 
Diagnosis and Testing ................... 11-02D-2 
Disassembly and Assembly 
Power Steering Pump ................. 11-02D-6 
Power Steering Pump ................. 11-02D-2 
Power Steering Pump Pulley ........... 11-02D-6 
Rotor Shaft Seal ...................... 11-02D-6 
Specifications ......................... 11-02D-10 
Steering Pump Power — ZF ................ 11-02E-1 
Description and Operation ................ 11-02E-1 
Diagnosis and Testing 
External Leak Checks ................. 11-02E-1 
NOISE u ue ioe ok ea dE d eee аса ҚЫ 11-02Е-2 
Reservoir Leak Checks ................ 11-02bE-2 
Disassembly and Assembly 
Power Steering Pump ................. 11-02E-6 
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Removal and Installation 


Filter Element ........................ 11-02E-6 
Power Steering Pump ................. 11-02E-4 
Stoplamp Switch ........................... 17-03-1 
Removal and Installation ................... 17-03-18 
Suspension, Front, 4-Wheel Drive ............ 04-1B-1 
Description and Operation 
Front Shock Absorber .................. 04-1B-7 
Front Suspension ...................... 04-1B-1 
Removal and Installation 
Axle Housing Pivot Bushing ............ 04-1B-15 
Axle Pivot Bracket .................... 04-1B-15 
Axle Pivot Bracket .................... 04-1B-16 
F-150 (4x4) and Bronco Equipped with 
Quad Front Shock Absorbers ......... 04-1B-14 
Front Driving Axle ..................... 04-1В-14 
Front Shock Absorber ................. 04-1B-14 
Front SPINO ТИК DP XXE 04-1B-10 
Front Spring жент uS VE EUER 04-1B-7 
Front Stabilizer Bar ................... 04-1B-16 
Front Wheel Spindle .................. 04-1B-14 
Jounce Bumper ....................... 04-1B-16 
Radius Arm .......................... 04-1B-14 
Specifications .......................... 04-1B-21 
Suspension, Front Twin-I-Beam/ 
5бойа-І-Веат ........................... 04-01A-1 
Adjustments 
Front Wheel Bearing Adjustment ....... 04-01A-6 
Wheel Bearing Adjustment — F-Super Duty 
Stripped Chassis Vehicles ........... 04-01A-5 
Description 
Front Axle ........................... 04-01A-3 
Front Shock Absorber ................. 04-01A-3 


Front Stabilizer Bar — F-150 — F-350 (4x2), 
F-Super Duty Series and Econoline ... 04-01A-4 


Front Suspension ..................... 04-01A-1 
Front Wheel Assembly ................ 04-01A-4 
Tracking Ваг ......................... 04-01A-3 
Removal and Installation 
Axle Pivot Bracket (Right Side) ........ 04-01A-25 
Axle Pivot Bushing ..................... 04-01A-21 
Camber Adjuster — F-150 — F-350 (4x2) 
with Ball Joints .................... 04-01A-20 
Front Axle .......................... 04-01A-34 
Front Shock Absorber — Е-150 — E-250 — 
E950 ТИК eta ae eee: 04-01A-14 
Front Shock Absorber — F-150 — F-250 — 
Fe 3507 жаушы adero s Du auos 04-01A-14 


Front Shock Absorber — F-Super Duty 
Chassis Cab, Commercial Stripped 
Chassis and Motor Home Chassis 
Vehicles ...................... 04-01A-15 


Front Spring — F-150 — F-350 (4x2) and 
E-150 = E-350 24523 oe Rest apy dd 04-01A-8 
Front Spring — F-Super Duty Chassis Cab, 
Commercial Stripped Chassis and Motor 


Home Chassis Vehicles ........... 04-01A-10 
Front Stabilizer Bar .................. 04-01A-27 
Front Stabilizer Bar — F-150 — F-250 — 

[350 (Ахуал таны Gates 04-01A-29 
Front Stabilizer Bar — F-Super Duty 

Chassis Cab ...................... 04-01A-30 
Front Stabilizer Bar — F-Super Duty Stripped 

CHASSIS оогон он E кч 04-01A-31 
Front Twin-I-Beam Axle ............... 04-01A-32 


Front Wheel Grease Seal and Bearing .. 04-01А-6 

Front Wheel Spindle — E-150 — E-250 — E-350 
and F-Super Duty Series Vehicles ... 04-01A-15 

Front Wheel Spindle — F-150 — F-350 (4x2) with 


Ball Joints ........................ 04-01A-19 
Jounce Bumper ..................... 04-01A-24 
Jounce Bumper — F-Super Duty ...... 04-01A-24 
Radius Arm ......................... 04-01A-22 
Radius Arm Rear Bracket — E-150 — 

E-250 — E-350 ................... 04-01A-24 
Spindle Bushing — Bronze ........... 04-01A-35 
Traci Bar uuu ors bue ыйдан сы ЫЗ 04-01A-32 
Upper and Lower Ball Joints — F-150 — 

[350 (4X2). secreto o oer pd 04-01A-20 

Specifications ......................... 04-01A-38 
Suspension — General Service ............... 04-00 
Adjustments 
Camber/Caster Adjustment ............. 04-00-13 
Caster Adjustment ..... o OMS 04-00-14 
Caster and Camber Adjus Weni MIS NE 04-00-13 
Caster and Camber Adjustment ........ 04-00-14 
Checking and Adjusting Toe Aignment ... 04-00-16 
Front Wheel! Alignment Adjustments ..... 04-00-13 
Spindle Arm Adjustments .............. 04-00-17 
Steering Stop ......................... 04-00-17 
Vehicle Lean Correction ............... 04-00-17 
Description 
Dog Tracking .......................... 04-00-5 
Front Wheel Alignment ................. 04-00-2 
Front Wheel Alignment Specifications .... 04-00-3 
WOO GS IU TROUPE 04-00-5 
Diagnosis Guides ........................ 04-00-5 
Inspection 
Front End General Inspection ........... 04-00-8 
Front Wheel Bearing End Play Inspection . 04-00-8 
Shock Absorber Checks ............... 04-00-10 
Upper and Lower Ball Joint Inspection ... 04-00-9 
Vehicle Lean Check ................... 04-00-10 
Special Service Tools .................... 04-00-18 
Vehicle Application ....................... 04-00-1 
Suspension and Wheel Ends, Rear ............ 04-02 
Adjustments 


Vehicle Lean .......................... 04-02-3 
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Description 
Rear Shock Absorber ................... 04-02-1 
Rear Suspension ...................... 04-02-1 


Diagnosis and Testing 


Rear Leaf Spring Squeak ............... 04-02-2 
Vehicle Lean Check .................... 04-02-2 
Removal and Installation 
Rear Shock Absorber — F-Super Duty 
Commercial Stripped Chassis and Motor 
Home Chassis Vehicles ............ 04-02-7 
Rear Shock Absorber — Econoline ...... 04-02-3 
Rear Shock Absorber — F-Series Vehicles 
and Bronco 2:44. uie bra RET EE La 04-02-6 
Real Spring ius i-is на 04-02-17 
Rear рипа, есе assia ua 04-02-20 
Rear Spino РТ baa ede 04-02-8 
Rear Stabilizer Bar .................... 04-02-22 
Specifications .......................... 04-02-27 
T 
Tachometer ccce ober ТТЕРІ” 13-01-1 
Tailgate Glass Care ........................ 01-08-6 
Temperature Gauge ........................ 13-05-1 
Temperature 5епа Н. .................. 13-05-1 
Transfer Case — Borg-Warner 1345 ......... 07-03F-1 
Description ............................. 07-03F-1 
Diagnosis and Testing ................... 07-03F-1 
Disassembly and Assembly 
NO ASO u Sag PC" 07-03F-12 
Gio aC 07-03F-11 
Planetary Gear Set .................. 07-O3F-10 
Transfer Case ........................ 07-03F-4 
Shift Lever ........................... 07-03F-4 
Transfer Case ........................ 07-03F-1 
Specifications ......................... 07-03F-12 
Transfer Case, Borg-Warner ................... 13-56 
Description 
Electronic Shift Control System ......... 07-03D-1 
Transfer Case ....... 07-030-1 ....... 07-03D-1 
Diagnosis and Testing 
Eight-Wire Harness Connector ......... 07-03D-4 
Electric Shift Operations ............... 07-03D-3 
Five-Wire Harness Connector .......... 07-03D-4 
Main Feed Connector Circuits .......... 07-03D-5 
. Mechanical Operations ................ 07-03D-3 
Transfer Case Feed Harness Circuits ... 07-03D-6 
Disassembly and Assembly .............. 07-03D-9 
Operation 
Electronic Shift Control System ........ 07-03D-3 


Removal and Installation 


Control Module ....................... 07-03D-7 

Electronic Shift Transfer Case .......... 07-03D-8 

Rear or Front Output Shaft Oil Seals ... 07-03D-9 
Specifications ......................... 07-03D-20 

Transfer Case, Borg-Warner 13-56 

Manual Shift... sies оаа 07-03E 
Adjustments 

Fluid Level Check .................... 07-03E-2 
Descriptions «oos Ere eet E S 07-03E-1 
Diagnosis and Testing ................... 07-03E-2 
Disassembly and Assembly 

Transfer Case ........................ 07-03E-6 
Removal and Installation 

Rear Or Front Output Shaft With Fixed 

Yokes Oil Seal ..................... 07-03E-6 

ЗЕ: ЕРТ 07-03E-4 

Transfer Case ........................ 07-03E-2 
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